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CHAPTER 4 PORT FUNCTIONS

Table 4-5. Settings of PFALL, PF2, PF1, ISC, Port Mode Register, and Output Latch When Using

Alternate Function (1/2)

Pin Name Alternate Function PFALL, PF1 ISC PMxx Pxx
Function ) PF2"*

Name
P10 PCL Output - 0 0
P11 SCK10 Input - 1 x
Qutput - 0 1
P12 S0 Input - 1 X
RxDO Input - 1 X
p13tet S010 Output - PF13=0 0 0
TxDO Qutput - PF13 =1 0 x
P14 SCKAO0 Input - 1 X
Output - 0 1
INTP4 Input - 1 X
P15 SIA0 Input - 1 x
<RxD6> Input - ISC4 = 17, 1 x

ISC5=0
P SOAO0 Output - PF16=0 0 0
<TxD6> Output - PF16 =1 ISC4 =1, 0 x
ISC5=0
P20 to SEG39 to Output 1 x X
po7"e SEG32""* ™

ANIO to Input 0 1 x

ANI7"!
DSO0+ to Input 0 1 x

Ds2+"e*
REF+*® | Input 0 1 x
P30 INTP5 Input - 1 X
P31 TOH1 Qutput - 0 0
INTP3 Input - 1 X
P32 TOHO Output - 0 0
MCGO Qutput - 0 0
P33 TI000 Input - ISC1=0 1 x
RTCDIV Qutput - 0 0
RTCCL Output - 0 0
BUZ Qutput - 0 0
INTP2 Input - 1 X
P34 TI52 Input - Note 6 1 x
TIO10 Input - 1 X
TOO00 Qutput - 0 0
RTC1HZ Output - 0 0
INTP1 Input - 1 X

(Note and Remark are listed on the page after next.)
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CHAPTER 5 CLOCK GENERATOR

Figure 5-2. Format of Clock Operation Mode Select Register (OSCCTL)

Address: FF9FH After reset: 00H R/W

Symbol <7> <6> 5 <4> 3 2 1 0
OSCCTL | EXCLK | OSCSEL o | oscseLs o | o | o | o
EXCLK OSCSEL | High-speed system clock P121/X1 pin P122/X2/EXCLK pin
pin operation mode
0 0 Input port mode Input port
1 X1 oscillation mode Crystal/ceramic resonator connection
1 0 Input port mode Input port
1 1 External clock input Input port External clock input
mode

Caution To change the value of EXCLK and OSCSEL, be sure to confirm that bit 7 (MSTOP)
of the main OSC control register (MOC) is 1 (the X1 oscillator stops or the external

clock from the EXCLK pin is disabled).
Be sure to clear bits 0 to 3, and 5 to “0”.

Remark fxH: High-speed system clock oscillation frequency
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CHAPTER 5 CLOCK GENERATOR

(9) Internal high-speed oscillation trimming register (HIOTRM)
This register corrects the accuracy of the internal high-speed oscillator. The accuracy can be corrected by self-
measuring the frequency of the internal high-speed oscillator, using a subsystem clock using a crystal resonator
or using a timer with high-accuracy external clock input, such as a real-time counter.
HIOTRM can be set by an 8-bit memory manipulation instruction.
Reset signal generation sets HIOTRM to 10H.

Caution If the temperature or Voo pin voltage is changed after accuracy correction, the frequency will
fluctuate. Also, if a value other than the initial value (10H) is set to the HIOTRM register, the
oscillation accuracy of the internal high-speed oscillation clock may exceed the MIN. and MAX.
values described in CHAPTER 31 ELECTRICAL SPECIFICATIONS (STANDARD PRODUCTS)
due to the subsequent fluctuation in the temperature or Voo voltage, or HHOTRM register setting
value. If the temperature or Voo voltage fluctuates, accuracy correction must be executed
either before frequency accuracy will be required or regularly.
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CHAPTER 6 16-BIT TIMER/EVENT COUNTER 00

(2) Capture/compare control register 00 (CRC00)
CRCOO0 is the register that controls the operation of CR000 and CR010.
Changing the value of CRCOO is prohibited during operation (when TMC003 and TMCO002 = other than 00).
CRCO0 can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears CRC00 to 00H.

Figure 6-6. Format of Capture/Compare Control Register 00 (CRC00)

Address: FFBCH  After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
CRCO00 0 0 0 0 0 ‘ CRCO002 ‘ CRCO001 ‘ CRCO000
CRCO002 CRO010 operating mode selection
0 Operates as compare register
1 Operates as capture register
CRCO001 CROO00 capture trigger selection
0 Captures on valid edge of TI010 pin
1 Captures on valid edge of TIO00 pin by reverse phase"™®

The valid edge of the TI010 and TI000 pin is set by PRMOO.
If ES001 and ES000 are set to 11 (both edges) when CRCO001 is 1, the valid edge of the TI000 pin cannot
be detected.

CRCO000 CRO00 operating mode selection
0 Operates as compare register
1 Operates as capture register

If TMCO003 and TMCO002 are set to 11 (clear & start mode entered upon a match between TM00 and
CRO000), be sure to set CRC000 to 0.

Note When the valid edge is detected from the TIO10 pin, the capture operation is not performed but the
INTTMOOO signal is generated as an external interrupt signal.

Caution To ensure that the capture operation is performed properly, the capture trigger requires a pulse
two cycles longer than the count clock selected by prescaler mode register 00 (PRMO00).
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CHAPTER 6 16-BIT TIMER/EVENT COUNTER 00

194

Figure 6-8. Format of 16-Bit Timer Output Control Register 00 (TOC00)

Address: FFBDH  After reset: 00H R/W

Symbol 7 <6> <5> 4 <3> <2> 1 <0>
TOCO00 0 OSPT00 OSPEO0 TOCO004 LVS00 ‘ LVROO ‘ TOCO001 ‘ TOEO00
OSPTO00 One-shot pulse output trigger via software
0 —
1 One-shot pulse output

The value of this bit is always “0” when it is read. Do not set this bit to 1 in a mode other than the one-
shot pulse output mode.
If it is set to 1, TMOO is cleared and started.

OSPEOO One-shot pulse output operation control
0 Successive pulse output
1 One-shot pulse output

One-shot pulse output operates correctly in the free-running timer mode or clear & start mode entered by
TI000 pin valid edge input.
The one-shot pulse cannot be output in the clear & start mode entered upon a match between TM00 and

CRO000.
TOC004 TOO00 output control on match between CR010 and TM00
0 Disables inversion operation
1 Enables inversion operation

The interrupt signal (INTTMO010) is generated even when TOC004 = 0.

LVSO00 LVRO00 Setting of TO0O pin output status
0 0 No change
0 1 Initial value of TO0O0 output is low level (TOO0O0 output is cleared to 0).
1 0 Initial value of TOOO output is high level (TO0O0 output is set to 1).
1 1 Setting prohibited

e LVSO00 and LVROO can be used to set the initial value of the TO00 output level. If the initial value does
not have to be set, leave LVS00 and LVRO0O as 00.

e Be sure to set LVS00 and LVR0O when TOEOO = 1.
LVS00, LVRO00, and TOEQO being simultaneously set to 1 is prohibited.

e LVSO00 and LVROO are trigger bits. By setting these bits to 1, the initial value of the TO00 output level
can be set. Even if these bits are cleared to 0, TO00 output is not affected.

e The values of LVS00 and LVRO0O are always 0 when they are read.

e For how to set LVS00 and LVROO, see 6.5.2 Setting LVS00 and LVR0O.

e The actual TO00/T1010/P34/T152/RTC1HZ/INTP1 pin output is determined depending on PM34 and
P34, besides TO00 output.

TOCO001 TOO00 output control on match between CR000 and TM00
0 Disables inversion operation
1 Enables inversion operation

The interrupt signal (INTTMOOO) is generated even when TOCO001 = 0.

TOEOO TOO0O0 output control
0 Disables output (TO00 output fixed to low level)
1 Enables output
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CHAPTER 6 16-BIT TIMER/EVENT COUNTER 00

Figure 6-36. Timing Example of Free-Running Timer Mode
(CR000: Compare Register, CR010: Capture Register)

¢ TOCO00 = 13H, PRM00 = 10H, CRC00 = 04H, TMCO00 = 04H

FFFFH
M
TMOO register N S P /

0000H

Operable bits
(TMCO003, TMCO002)

00 01

Capture trigger input
(TI000)

Compare register
(CRO00) X 0000H

Compare match interrupt -| -| -| -|

(INTTMO00)

Capture register

(CR010) 0000H M N S P @

Capture interrupt
(INTTMO10) -| -| -| -|
TOO00 output
Overflow flag
(OVF00) —l _|

T T T T

0 write clear 0 write clear 0 write clear 0 write clear

This is an application example where a compare register and a capture register are used at the same time in the
free-running timer mode.

In this example, the INTTMOOO signal is generated and the TOOO output is reversed each time the count value of
TMOO matches the set value of CR000 (compare register). In addition, the INTTMO10 signal is generated and the
count value of TMOO is captured to CR010 each time the valid edge of the TI000 pin is detected.
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CHAPTER 9 REAL-TIME COUNTER

Figure 9-1. Block Diagram of Real-Time Counter

Real-time counter control register 1 (RTCC1) Real-time counter control register 0 (RTCCO)

CT2 ‘ CT1 ‘ CTO |
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fsue ——1 5| farc —
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CHAPTER 12 10-BIT SUCCESSIVE APPROXIMATION TYPE A/D CONVERTER (uPD78F048x and 78F049x only)

12.4.2 Input voltage and conversion results
The relationship between the analog input voltage input to the analog input pins (ANIO to ANI7) and the theoretical
A/D conversion result (stored in the 10-bit A/D conversion result register (ADCR)) is shown by the following

expression.

VAN
SAR = INT ( x 1024 + 0.5)
REF
ADCR = SAR x 64
or
ADCR ADCR
( -0.5) x AVrer <Van < ( C + 0.5) x AVrer
64 1024 64 1024

where, INT(): Function which returns integer part of value in parentheses
VAIN: Analog input voltage
AVRer:  AVREF pin voltage
ADCR: A/D conversion result register (ADCR) value
SAR:  Successive approximation register

Figure 12-12 shows the relationship between the analog input voltage and the A/D conversion result.

Figure 12-12. Relationship Between Analog Input Voltage and A/D Conversion Result

SAR ADCR

1023 -~ FFCOH
1022 -~ FF8OH
1021 | | | | | | R | ‘ ‘ ‘ } FF40H

A/D conversion result
SN S S S N S DU SOOI NN SN S BN N RV
ot 0080H
1t 0040H
ob——" 1 L. 0000H

1 1 3 2 5 3 2043 1022 2045 1023 2047 1

2048 1024 2048 1024 2048 1024 2048 1024 2048 1024 2048

Input voltage/AVrer
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CHAPTER 14 SERIAL INTERFACE UARTO

.1 Functions of Serial Interface UARTO

Serial interface UARTO has the following two modes.

Operation stop mode

This mode is used when serial communication is not executed and can enable a reduction in the power
consumption.

For details, see 14.4.1 Operation stop mode.

Asynchronous serial interface (UART) mode

The functions of this mode are outlined below.

For details, see 14.4.2 Asynchronous serial interface (UART) mode and 14.4.3 Dedicated baud rate
generator.

¢ Maximum transfer rate: 625 kbps
e Two-pin configuration TxDO: Transmit data output pin
RxDO0: Receive data input pin
e Length of communication data can be selected from 7 or 8 bits.
o Dedicated on-chip 5-bit baud rate generator allowing any baud rate to be set
e Transmission and reception can be performed independently (full-duplex operation).
o Fixed to LSB-first communication

Cautions 1. If clock supply to serial interface UARTO is not stopped (e.g., in the HALT mode), normal
operation continues. If clock supply to serial interface UARTO is stopped (e.g., in the STOP
mode), each register stops operating, and holds the value immediately before clock supply
was stopped. The TxDO pin also holds the value immediately before clock supply was
stopped and outputs it. However, the operation is not guaranteed after clock supply is
resumed. Therefore, reset the circuit so that POWERO = 0, RXEO = 0, and TXEO = 0.

2. Set POWERO = 1 and then set TXEO = 1 (transmission) or RXEOQ = 1 (reception) to start
communication.

3. TXEO and RXEO are synchronized by the base clock (fxcLko) set by BRGCO. To enable
transmission or reception again, set TXEO or RXEO to 1 at least two clocks of base clock
after TXEO or RXEO has been cleared to 0. If TXEO or RXEO is set within two clocks of base
clock, the transmission circuit or reception circuit may not be initialized.

4. Set transmit data to TXSO at least one base clock (fxcLko) after setting TXEO = 1.
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CHAPTER 17 SERIAL INTERFACE CSIAO

The relationship between the register settings and pins is shown below.

Table 17-3. Relationship Between Register Settings and Pins

CSIAEO | ATEO | MASTERO | PM15 | P15 | PM16 | P16 | PM14 | P14 Serial I/0O | Serial Clock Pin Function
Shift Counter | g1a0/P15 | SOAO/P16 | SCKAOD/P14
Register 0 | Operation /INTP4
Operation Control
0 x X XNt | NeeT | et | ot ] et ]y Netet | Operation | Clear P15 P16 P14/INTP4
stopped
1 0 0 qheez | Moz | ghees | ghees 1 x Operation | Count SIAQ™*? SOAQ™*°® | SCKAO
enabled operation (input)
1 0 1 SCKAO0
(output)

Notes 1. Can be set as port function.
2. Can be used as P15 when only transmission is performed. Clear bit 2 (RXEAOQ) of CSIMAO to
0.
3. Can be used as P16 when only reception is performed. Clear bit 3 (TXEAQ) of CSIMAO to 0.

Remark x: don’t care
CSIAEOQ: Bit 7 of serial operation mode specification register 0 (CSIMAQ)
ATEO: Bit 6 of CSIMAO
MASTERO: Bit 4 of CSIMAO
PM1x: Port mode register
P1x: Port output latch
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CHAPTER 17 SERIAL INTERFACE CSIAO

496

(2) Automatic transmit/receive data setting
Here is an example of the procedure for successively transmitting/receiving data as the master.

<1>

<2>

<3>

<4>

<5>

<6>

<7>

<8>

<9>

Enable CSIAO to operate by setting bit 7 (CSIAEO) of serial operation mode specification register 0
(CSIMADO) to 1 (the buffer RAM can now be accessed).

Select a serial clock by using serial status register 0 (CSISO0).

Set the division ratio of the serial clock by using division value selection register 0 (BRGCAO), and
specify a communication rate.

Sequentially write data to be transmitted to the buffer RAM, starting from the least significant address
FAOOH, up to FA1FH. Data is transmitted from the lowest address, continuing on to higher addresses.
Set “number of data items to be transmitted — 1” to automatic data transfer address point specification
register 0 (ADTPO).

Set bits 6 (ATEO) and 4 (MASTERO0) of CSIMAO to select a master operation in the automatic
communication mode.

Set bits 3 (TXEAO0) and 2 (RXEAOQ) of CSIMAO to 1 to enable transmission/reception.

Set the transmission interval of data to the automatic data transfer interval specification register
(ADTIO).

Automatic transmit/receive processing is started when bit 0 (ATSTAO) of serial trigger register 0 (CSITO)
is setto 1.

Caution Take the relationship with the other communicating party into consideration when
setting the port mode register and port register.

Operations <1> to <9> execute the following operation.

After the buffer RAM data indicated by automatic data transfer address count register 0 (ADTCO) is
transferred to SIOAOQ, transmission is carried out (start of automatic transmission/reception).

The received data is written to the buffer RAM address indicated by ADTCO.

ADTCO is incremented and the next data transmission/reception is carried out. Data
transmission/reception continues until the ADTCO incremental output matches the set value of
automatic data transfer address point specification register 0 (ADTPO) (end of automatic
transmission/reception). However, if bit 5 (ATMO) of CSIMAO is set to 1 (repeat mode), ADTCO is
cleared after a match between ADTPO and ADTCO, and then repeated transmission/reception is
started.

When automatic transmission/reception is terminated, an interrupt request (INTACSI) is generated and
bit 0 (TSFO0) of CSISO0 is cleared.

To continue transmitting the next data, set the new data to the buffer RAM, and set “number of data to
be transmitted — 1” to ADTPO. After setting the number of data, set ATSTAO to 1.
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CHAPTER 17 SERIAL INTERFACE CSIAO

498

SCKAO0

SOAO0

SIAO

ACSIIF

TSFO

Figure 17-14. Example of Automatic Transmission/Reception Mode Operation Timings

‘ Interval ‘

e

XD7XD6XD5XD4XD3XD2XD1XDO XD7XD6XD5XD4XD3XD2XD1XDO }

|

XD7XD6XD5XD4XD3XD2XD1 XDO XD7XD6XD5XD4XD3XD2XD1 XDo/

L

Cautions 1. Because, in the automatic transmission/reception mode, the automatic

transmit/receive function writes/reads data to/from the internal buffer RAM after 1-
byte transmission/reception, an interval is inserted until the next
transmission/reception. As the buffer RAM write/read is performed at the same time
as CPU processing, the interval is dependent upon the set value of automatic data
transfer interval specification register 0 (ADTIO).

. If an access to the buffer RAM by the CPU conflicts with an access to the buffer

RAM by serial interface CSIAOQ during the interval period, the interval time specified
by automatic data transfer interval specification register 0 (ADTIO) may be extended.

Remark ACSIIF: Interrupt request flag
TSFO:  Bit O of serial status register 0 (CSIS0)
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CHAPTER 18 LCD CONTROLLER/DRIVER

Figure 18-28. Example of Connecting Four-Time-Slice LCD Panel

2 COM 3
g COM 2
% COM 1
£ COM O
= |
N NN - O
A8 &5
SEG 0
FA40H [o o[~ ]+ SEG 1
1 |+~|~|+~|o
CE = SEG 2
At Bl Nl SEG 3
8 [e]e]ele SEG 4
4 |lo|~|~|+~
i e SEG 5
- E SEG 6
At Bl Al SEG 7
7 OoO|0o|v~| v
E SEG 8
. 5 e SEG 9
g A SEG 10
3 Al Rl SEG 11
> B |elolo]~ SEG 12
g C |~|~|ol+~
£ B SEG 13
£ SEG 14
© E O|l~|O|
g Al SEG 15
Q Flolel-|— SEG 16
FA50H [o [~ |~ |o
5 SEG 17
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At Bl Nl SEG 23
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CHAPTER 19 MANCHESTER CODE GENERATOR

<2> Error of baud rate
The baud rate error can be calculated by the following expression.

e Error (%) = [

Actual baud rate (baud rate with error)

Desired baud rate (correct baud rate)

- 1] x 100 [%]

Caution Keep the baud rate error during transmission to within the permissible error range at the

Example:

reception destination.

Frequency of base clock = 2.5 MHz = 2,500,000 Hz

Set value of MCOBRS4 to MCOBRSO bits of MCOCTL2 register = 10000B (k = 16)
Target baud rate = 76,800 bps

Baud rate = 2.5 M/(2 x 16)

Error = (78,125/76,800 — 1) x 100
=1.725 [%)]

<3> Example of setting baud rate

= 2,500,000/(2 x 16) = 78125 [bps]

Baud fers = 10.0 MHz fers = 8.38 MHz fers = 8.0 MHz fers = 6.0 MHz
Rate |\icocksz | k | Calculated |ERR | MCOCKS2 | k | Calculated |ERR | MCOCKS2 | k | Calculated |ERR| MCOCKS2 | k | Calculated | ERR
[bps] to value | [%] to Value | [%] to Value | [%] to Value | [%]
MCOCKS0 MCOCKS0 MCOCKSO0 MCOCKSO0
4800 - - - - | 5,6,0r7 |27 | 4850 |1.03| 5,6,0r7 | 26| 4808 |0.16| 5,6,0r7 |20 | 4688 |-2.34
9600 | 5,6,0r7 |16| 9766 |1.73 4 27| 9699 |1.03| 5,6,0r7 |13| 9615 |[0.16 4 20| 9375 |-2.34
19200 5 8 | 19531 [1.73 3 27| 19398 |1.03 4 13| 19231 |0.16 4 10| 18750 |-2.34
31250 4 10| 31250 0 2 17 | 30809 |-1.41 4 8 | 31250 0 2 24| 31250 0
38400 4 8 | 39063 |[1.73 2 27| 38796 |1.03 3 13| 38462 |[0.16 2 20| 37500 |-2.34
56000 3 11| 56818 |[1.46 2 19| 55132 |-1.55 3 9 | 55556 |-0.79 1 27| 55556 |-0.79
62500 2 20| 62500 0 2 17| 61618 |-1.41 3 8 | 62500 0 2 12| 62500 0
76800 2 16| 78125 |[1.73 1 27| 77592 |1.03 2 13| 76923 |[0.16 2 10| 75000 |-2.34
115200 22| 113636 |-1.36 2 9 | 116389 |1.03 1 17 | 117647 |2.12 1 13| 115385 |0.16
125000 1 20| 125000 | 0 1 17 | 123235 |-1.41 1 16| 125000 | O 1 12| 125000 | O
153600 1 16| 156250 |1.73 2 7 | 149643 |-2.58 1 13| 153846 |0.16 1 10 | 150000 |-2.34
250000 1 10| 250000 | © 1 8 | 261875 |4.75 1 8 | 250000 | O 1 6 | 250000 | O
0 17 | 246471 |-1.41
Remark MCOCKS2 to MCOCKSO: Bits 2 to 0 of MCG control register 1 (MCOCTL1) (setting of base clock (fxcLk))
k: Value set by bits 4 to 0 (MCOBRS4 to MCOBRSO0) of MCG control register 2
(MCOCTL2) (k=4, 5,86, ..., 31)
frRs: Peripheral hardware clock frequency
ERR: Baud rate error
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CHAPTER 20 REMOTE CONTROLLER RECEIVER

20.4.3 Format of type B reception mode
Figure 20-8 shows the data format for type B.

Figure 20-8. Example of Type B Data Format

1.125 ms 0.56 ms
9ms ! 4.5 ms 1 2.25ms | /7; ! [

RIN

] | L U

Data iData; Data 3DatafDatafDatafDatafDataf

N

Guide pulse A P T R R

INTRIN _ﬂ ﬂ ﬂ_ﬂ ﬂ_ﬂ_ﬂ
i |

INTGP

INTDFULL ! | |
INTREND | g : ﬂ_

T

Remark RIN is the internally inverted signal of RIN.

20.4.4 Operation flow of type B reception mode
Figure 20-9 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.
o The value of RMSR is transferred to RMDR.
¢ INTDFULL is generated.
e BRMSR 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 REMOTE CONTROLLER RECEIVER

(3) Type C reception mode
The INTRERR signal is generated under any of the following conditions.

¢ Counter < RMDLS at the rising edge of RIN

Register changes so that RMDLL < counter while RIN is at low level

e Counter < RMDHOS at the falling edge of RIN

¢ RMDHOL < counter < RMDH1S at the falling edge of RIN

¢ RMDH1L < counter and counter after RMDH1L < RMER at the falling edge of RIN

However, before the first INTDFULL interrupt is generated, INTRERR signal will not be generated.
The generation timing of the INTRERR signal is shown in Figure 20-15.
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CHAPTER 21 INTERRUPT FUNCTIONS

(1) Interrupt request flag registers (IFOL, IFOH, IF1L, IF1H)
The interrupt request flags are set to 1 when the corresponding interrupt request is generated or an instruction is
executed. They are cleared to 0 when an instruction is executed upon acknowledgment of an interrupt request or
upon reset signal generation.
When an interrupt is acknowledged, the interrupt request flag is automatically cleared and then the interrupt
routine is entered.
IFOL, IFOH, IF1L, and IF1H are set by a 1-bit or 8-bit memory manipulation instruction. When IFOL and IFOH, and
IF1L and IF1H are combined to form 16-bit registers IFO and IF1, they are set by a 16-bit memory manipulation
instruction.
Reset signal generation clears these registers to 00H.

Figure 21-2. Format of Interrupt Request Flag Registers (IFOL, IFOH, IF1L, IF1H)

Address: FFEOH After reset: 00H R/W

Symbol <7> <6> <5> <4> <3> <2> <1> <0>

IFOL SREIF6 PIF5 PIF4 PIF3 PIF2 PIF1 PIFO LVIIF

Address: FFE1H  After reset: 00H R/W

Symbol <7> <6> <5> <4> <3> <2> <1> <0>
IFOH TMIFO010 TMIF000 TMIF50 TMIFHO TMIFHA CSIIF10 STIF6 SRIF6
STIFO

Address: FFE2H  After reset: 00H R/W

Symbol <7> <6> <5> <4> <3> <2> <1> <0>

IF1L TMIF52 |DSADIF""**| RTCIIF KRIF TMIF51 RTCIF SRIFO ADIF ™!

Address: FFE3H After reset: 00H R/W

Symbol 7 6 5 <4> <3> <2> <1> <0>
IF1H 0 0 0 ACSIIF RERRIF RINIF MCGIF TMHIF2
GPIF
RENIF
DFULLIF
XXIFX Interrupt request flag
0 No interrupt request signal is generated
1 Interrupt request is generated, interrupt request status

Notes 1. 4PD78F048x and 78F049x only.
2. uPD78F049x only.

Cautions 1. Be sure to clear bits 5 to 7 of IF1H to 0.

2. When operating a timer, serial interface, or A/D converter after standby release, operate it
once after clearing the interrupt request flag. An interrupt request flag may be set by noise.
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CHAPTER 21 INTERRUPT FUNCTIONS

(5) Program status word (PSW)

The program status word is a register used to hold the instruction execution result and the current status for an
interrupt request. The IE flag that sets maskable interrupt enable/disable and the ISP flag that controls multiple
interrupt servicing are mapped to the PSW.

Besides 8-bit read/write, this register can carry out operations using bit manipulation instructions and dedicated
instructions (El and DI). When a vectored interrupt request is acknowledged, if the BRK instruction is executed,
the contents of the PSW are automatically saved into a stack and the IE flag is reset to 0. If a maskable interrupt
request is acknowledged, the contents of the priority specification flag of the acknowledged interrupt are
transferred to the ISP flag. The PSW contents are also saved into the stack with the PUSH PSW instruction.
They are restored from the stack with the RETI, RETB, and POP PSW instructions.

Reset signal generation sets PSW to 02H.

Figure 21-6. Format of Program Status Word

<7> <6> <5> <4> <3> 2 <1> 0 After reset

PSW| IE Z |RBS1| AC |RBSO| 0 ISP | CY 02H

= Used when normal instruction is executed

ISP Priority of interrupt currently being serviced

0 | High-priority interrupt servicing (low-priority
interrupt disabled)

1 Interrupt request not acknowledged, or low-
priority interrupt servicing (all maskable
interrupts enabled)

IE Interrupt request acknowledgment enable/disable

0 Disabled

1 Enabled
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CHAPTER 24 RESET FUNCTION

<R>

Internal high-speed
oscillation clock

High-speed system clock
(when X1 oscillation is selected)

CPU clock

RESET

Internal reset signal

Port pin

Figure 24-4. Timing of Reset in STOP Mode by RESET Input

Wait for oscillation

STOP instruction execution accuracy stabilization

T

(86 to 361 us)

Starting X1 oscillation is specified by software.
a ¢} P! y

S

! ' 1 Reset
Normal i _Stopstatus ! Reset period _processing

operation (oscillation stop), ~ (oscillation stop) ' (19t080s) |

Normal operation
(internal high-speed oscillation clock)

If)eIaS/ Delay

(5 us (TYP.))

Remark For the reset timing of the power-on-clear circuit and low-voltage detector, see CHAPTER 25 POWER-
ON-CLEAR CIRCUIT and CHAPTER 26 LOW-VOLTAGE DETECTOR.

User's Manual U18329EJ4V0OUD

667



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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