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Conventions Data significance:

Active low representations:
Note:

Caution:

Remark:

Numerical representations:

Related Documents

Higher digits on the left and lower digits on the right
Xxxx (overscore over pin and signal name)

Footnote for item marked with Note in the text
Information requiring particular attention
Supplementary information

Binary XXX X OF xxxxB
Decimal S XXXX
Hexadecimal = ---xxxxH

The related documents indicated in this publication may include preliminary versions.

However, preliminary versions are not marked as such.

Documents Related to Devices

Document Name

Document No.

78K0OR/Lx3 User's Manual Hardware

This manual

78KO0R Microcontrollers Instructions User's Manual

RO1US0029E

Documents Related to Development Tools (Software) (User’s Manuals)

Document Name

Document No.

CC78KO0R Ver. 2.00 C Compiler Operation U18549E
Language U18548E
RA78KOR Ver. 1.20 Assembler Package Operation U18547E
Language U18546E
SM+ System Simulator Operation U18601E
User Open Interface U18212E
PM+ Ver. 6.30 U18416E
ID78KOR-QB Ver. 3.20 Integrated Debugger Operation U17839E

Documents Related to Development Tools (Hardware) (User’s Manuals)

Document Name

Document No.

QB-78K0ORLX3 In-Circuit Emulator

U19336E

QB-MINI2 On-Chip Debug Emulator with Programming Function

U18371E

Documents Related to Flash Memory Programming (User’s Manuals)

Document Name

Document No.

PG-FP5 Flash Memory Programmer

R20UTO008E

QB-Programmer Programming GUI

U18527E

| Operation

Caution The related documents listed above are subject to change without notice. Be sure to use the latest

version of each document when designing.



78KOR/Lx3 CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (2/4) : 78KOR/LG3

Function Name I/0 Function After Reset Alternate Function
COMO to Output | LCD controller/driver common signal outputs Output -
COMS3
COM4 to SEGO to SEG3
COM7
Vico to Vicz - LCD drive voltage - -
Vics Input port P02
CAPH - Connecting a capacitor for LCD controller/driver Input port P00
CAPL PO1
EXLVI Input Potential input for external low-voltage detection Input port P120/INTPO
INTPO Input External interrupt request input for which the valid edge (rising Input port P120/EXLVI
INTP1 edge, falling edge, or both rising and falling edges) can be P30/T103/TO00/
specified RTC1HZ
INTP2 P31/T100/TO03/
RTCDIV/RTCCL/
PCLBUZA1
INTP3 P33/T107/TO07
INTP4 P14/SI10/RxD1/
SDA10
INTP5 P32/T101/TO01/
PCLBUZO
INTP6 P11/S120/RxD2/
SDA20
INTP7 P15/SCK10/SCL10
INTP8 P34/T106/TO06
INTP9 P81/RxD0/SI00
INTP10 P16/T105/TO05
INTP11 P80/SCKO00
PCLBUZ0 Output | Clock output/buzzer output Input port P32/T101/TO01/
INTP5
PCLBUZA1 P31/T100/TO03/
RTCDIV/RTCCL/INTP2
REGC - Connecting regulator output (2.4 V) stabilization capacitance for - -
internal operation.
Connect to Vss via a capacitor (0.47 to 1 uF).
RTCDIV Output | Real-time counter clock (32 kHz divided frequency) output Input port | P31/T100/TO03/
PCLBUZ1/RTCCL/
INTP2
RTCCL Output | Real-time counter clock (32 kHz original oscillation) output Input port | P31/TI00/TO03/
PCLBUZ1/RTCDIV/
INTP2
RTC1HZ OQutput | Real-time counter correction clock (1 Hz) output Input port | P30/TI03/TO00/
INTP1
RESET Input System reset input - -
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78KOR/Lx3 CHAPTER 2 PIN FUNCTIONS

2.2 Description of Pin Functions

Remark The pins mounted depend on the product. Refer to 1.3 Pin Configuration (Top View) and 2.1 Pin
Function List.

2.2.1 P0O to P02
P00 to P02 function as an 1/O port. This port can also be used for connecting a capacitor for LCD controller/driver, and
power supply voltage pin for driving the LCD.

78KOR/LF3 78KOR/LG3 78KOR/LH3
(80 pins: 1 PD78F15x0A, (100 pins:  PD78F15x3A, (128 pins: 1 PD78F15x6A,
<R> 78F1501A, 78F15x2A) 78F1504A, 78F15x5A) 78F1507A, 78F15x8A)
POO/CAPH
P01/CAPL
P02/Vics

The following operation modes can be specified in 1-bit units.

(1) Port mode
P00 to P02 function as an I/O port. P00 to PO2 can be set to input or output port in 1-bit units using port mode
register 0 (PMO0). Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 0 (PUO).

(2) Control mode
P00 to P02 function as connecting a capacitor for LCD controller/driver, and power supply voltage pin for driving the
LCD.

(a) CAPH, CAPL
These are the pins for connecting a capacitor for LCD controller/driver.

(b) Vics
This is the pin for inputting a power supply voltage pin for driving the LCD.

Caution To use POO/CAPH, P01/CAPL, and P02/V.cs as a general-purpose port, set bit 5 (MDSET1) and bit 4
(MDSETO0) of LCD mode register (LCDMD) to “0”, which is the same as their default status setting.
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78KOR/Lx3 CHAPTER 2 PIN FUNCTIONS

2.2.14 P130
P130 functions as an output port.

78KOR/LF3 78KOR/LG3 78KOR/LH3
<R> (80 pins:  PD78F15x0A, (100 pins: z PD78F15x3A, | (128 pins:  PD78F15x6A,
78F1501A, 78F15x2A) 78F1504A, 78F15x5A) 78F1507A, 78F15x8A)
P130 y
Remark The P130 pin outputs a low level when it is used as a port function pin and a reset is effected. If P130 is set
to output a high level before reset is effected, the output signal of P130 can be dummy-output as the CPU
reset signal (see the figure for Remark in 4.2.14 Port 13).
2.2.15 P140 to P147

P140 to P147 function as an I/O port. This port can also be used for segment output of LCD controller/driver.

78KOR/LF3 78KOR/LG3 78KOR/LH3
<R> (80 pins: 1 PD78F15x0A, (100 pins:  PD78F15x3A, | (128 pins: 2 PD78F15x6A,

78F1501A, 78F15x2A) 78F1504A, 78F15x5A) 78F1507A, 78F15x8A)
P140/SEGxx \ (xx = 19)  (xx = 23) \ (xx = 37)
P141/SEGxx v (xx = 18) v (xx = 22) vV (xx = 36)
P142/SEGxx v (xx = 17) v (xx = 21) vV (xx = 35)
P143/SEGxx \ (xx = 16) \ (xx = 20) \ (xx = 34)
P144/SEGxx v (xx = 15) v (xx = 19) v (xx = 33)
P145/SEGxx V (xx = 14) v (xx = 18) \ (xx = 32)
P146/SEGxx v (xx = 13) v (xx =17) v (xx = 31)
P147/SEGxx v (xx = 12) v (xx = 16) vV (xx = 30)

The following operation modes can be specified in 1-bit units.

(1) Port mode
P140 to P147 function as an I/O port. P140 to P147 can be set to input or output port in 1-bit units using port mode
register 14 (PM14). Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 14 (PU14).

(2) Control mode
P140 to P147 function as segment output of LCD controller/driver (SEGxx).
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78KOR/Lx3 CHAPTER 2 PIN FUNCTIONS

Figure 2-1. Pin I/O Circuit List (1/5)

Type 2 Type 2-W |

L

P-ch --—| ——o<}—— pull-up

enable

i . pull-down

IN - N-ch enable
/]]  Vss
Schmitt-triggered input with hysteresis characteristics IN o } i

Schmitt-triggered input with hysteresis characteristics

<R> Type 3-C Type 5 |

EVDD
EVDD

pullup
j enable {>O I P-ch
4| —® P-ch
EVbD
data —|><>—0 ouTt data 4»:‘:)3—'
P-ch

IN/OUT
~-4— N-ch
output N-ch

disable

EVss
EVss
input
enable
Type 5-AN Type 5-AG |
EVoo EVbD
pull-up |
enable o |[= P-ch pullup |
EVoo enable {>O | P-ch
data :' )C P-ch
EVbD
O IN/OUT
output ~—N-ch data —— p-ch
disable :D -c
EVss INOUT
output N-ch
disable
EVss
input input
characteristic enable
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78KOR/Lx3 CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (5/8)

Address| Special Function Register (SFR) Name Symbol R/W | Manipulable Bit Range | After § § c?'?%
1-bit | 8-bit | 16-bit | Reset 5 5 5
6|
Wl |w
FO1A6H | Timer status register 03 TSRO3L [TSRO3 | R - N N 0000H | v | N |~
FO1A7H - _ _ NN A
FO1A8H | Timer status register 04 TSRO4L [TSR04 | R - J J 0000H | v | N |~
FO1A9H - _ _ NI
FO1AAH | Timer status register 05 TSRO5L |[TSRO5 | R - v N 0000H | — | vV |
FO1ABH _ _ _ Ivly
FO1ACH | Timer status register 06 TSRO6L [TSR06 | R - N N 0000H | — [ V [V
FO1ADH _ _ _ Ivly
FO1AEH | Timer status register 07 TSRO7L [TSRO7 | R - N N 0000H |~ [V [+
FO1AFH _ _ _ JIvv
FO1BOH | Timer channel enable status register 0 TEOL |TEO R v v \ 0000H | V [ V|V
FO1B1H - - - VIV
FO1B2H | Timer channel start register 0 TSOL |TSO RW | \ N 0000H | [V [+
FO1B3H _ _ _ NN
FO1B4H | Timer channel stop register 0 TTOL |TTO RW | \ N 0000H | [ V[V
FO1B5H - _ _ NER Y
FO1B6H | Timer clock select register 0 TPSOL (TPSO |RW | - S \/ 0000H | v [ V|V
FO1B7H — _ _ NN
FO1B8H | Timer output register 0 TOOL |TOO RW | - J N 0000H | v | N |~
FO1B9H - _ _ NN
FO1BAH | Timer output enable register 0 TOEOL [TOEO |RW | J N 0000H | v | V| ¥
FO1BBH - _ _ JIvy
FO1BCH | Timer output level register 0 TOLOL [TOLO |RW | - N N 0000H | v | V| ¥
FO1BDH - _ _ NI
FO1BEH | Timer output mode register 0 TOMOL [TOMO |RW | - N N 0000H | v [ V| ¥
FO1BFH _ _ _ JIvv
FO1COH | Timer counter register 10 TCR10 R - - \ FFFFH | N | ¥ [V
FO1C1H
FO1C2H | Timer counter register 11 TCR11 R - - \ FFFFH | v | v | ¥
FO1C3H
FO1C4H | Timer counter register 12 TCR12 R - - \ FFFFH [ N | ¥ |
FO1C5H
FO1C6H | Timer counter register 13 TCR13 R - - \/ FFFFH [ N | ¥ | ¥
FO1C7H
FO1C8H | Timer mode register 10 TMR10 RW | _— - N 0000H |~ [V [+
FO1C9H
FO1CAH | Timer mode register 11 TMR11 RW | - - N 0000H | v | N |~
FO1CBH
FO1CCH | Timer mode register 12 TMR12 R/W - - y 0000H |~ [V [+
FO1CDH
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78KOR/Lx3

CHAPTER 4 PORT FUNCTIONS

Table 4-11. Settings of Port Mode Register and Output Latch When Using Alternate Function (4/5)

5 5 T Pin Name Alternate Function PFALL ISC PMxx Pxx
@ Function Name e (PFxxx) | (ISCx)

- | - | |P86 T2 Input - - 1 x
TO12 Output - - 0 0

- | - |V |P87 TI13 Input - - 1 x
TO13 Output - - 0 0

\ |P110, P111 ANOO, ANO1 Output - - 0 x

v [P120 INTPO""" Input - ISCO=0 1 x
EXLVI™®! Input - - 1 x

v |P121 xqhee! - _ _ o B

V |P122 xahoe! - - - x x
EXCLK"™®" Input - - x x

v |P123 XT1"! - - - x x

v |P124 xr2tere! - - - » y

— | V| ¥ |P150"*2 ANI8 Input - - 1 x
AMP2+ Input - - 1 X

- | V| ¥ |P151, P152""** | ANI9, ANI10 Input - - 1 x
VN A | P157Ne? ANI15 Input - - 1 x
AVRerm Input - - 1 X

Notes1. To use the P121 to P124 pins for main system clock

resonator connection (X1, X2), subsystem clock

resonator connection (XT1, XT2), or main system clock external clock input (EXCLK), the X1 oscillation

mode, XT1 oscillation mode, or external clock input mode must be set, respectively, by using the clock
operation mode control register (CMC). CMC can be written only once after reset release (for details, refer
to 5.3 (1) Clock operation mode control register (CMC)). The reset value of CMC is 00H (both P121 to
P124 are input port pins).
2. The P150/ANI8/AMP2+, P151/ANI9, P152/ANI10, P157/ANI15/AVRerm pins are as shown below depending
on the settings of the A/D port configuration register (ADPC), port mode register 2 (PM2), analog input

channel specification register (ADS), operational amplifier control register (OAC),
voltage control register (ADVRC). Refer to 4.2.16 Port 15.

Remark x:

don’t care

- Not applicable
PFALL: Port function register
ISC: Input switch control register

PMxx:

Port mode register

Pxx: Port output latch

and analog reference
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78KOR/Lx3 CHAPTER 8 WATCHDOG TIMER

8.2 Configuration of Watchdog Timer
The watchdog timer includes the following hardware.

Table 8-1. Configuration of Watchdog Timer

ltem Configuration

Control register Watchdog timer enable register (WDTE)

How the counter operation is controlled, overflow time, window open period, and interval interrupt are set by the option
byte.

Table 8-2. Setting of Option Bytes and Watchdog Timer

Setting of Watchdog Timer Option Byte (000COH)
Watchdog timer interval interrupt Bit 7 (WDTINT)
Window open period Bits 6 and 5 (WINDOW1, WINDOWO)
Controlling counter operation of watchdog timer Bit 4 (WDTON)
Overflow time of watchdog timer Bits 3 to 1 (WDCS2 to WDCSO0)
Controlling counter operation of watchdog timer Bit 0 (WDSTBYON)
(in HALT/STOP mode)

Remark For the option byte, see CHAPTER 26 OPTION BYTE.

Figure 8-1. Block Diagram of Watchdog Timer

WDTINT of option Interval time controller
byte (000COH) (Count value overflow time x 3/4)

Interval time interrupt

WDCS2 to WDCSO of
option byte (000COH)

Clock oot | 12 027 Overflow signal
fiL = inout —\] Selector
Inpu counter f——— Reset -
controller output |—= Internal reset signal
controller
t cl
gigﬁgl cear Window size
WINDOW1 and decision Signal
WINDOWO of option——|  Window size check
byte (000COH)
WDTON of option Watchdog timer enable | Write detector to
byte (000COH) register (WDTE) —] WDTE except ACH
) Internal bus !
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78KOR/Lx3

CHAPTER 14 SERIAL ARRAY UNIT

14.5.4 Slave transmission
Slave transmission is that the 78K0R/Lx3 microcontrollers transmit data to another device in the state of a transfer clock

being input from another device.

3-Wire Serial I/0O

CSlo0

Cslo1

CslI10

CSl20

Target channel

Channel 0 of SAUO

Channel 1 of SAUO

Channel 2 of SAUO

Channel 0 of SAU1

Pins used

SCKO00, SO00

SCKo1, SO01

SCK10, SO10

SCK20, SO20

Interrupt

INTCSI00

INTCSIO1

INTCSI10

INTCSI20

Transfer end interrupt (in single-transfer mode) or buffer empty interrupt (in continuous transfer mode)

can be selected.

Error detection flag

Overrun error detection flag (OVFmn) only

Transfer data length

7 or 8 bits

Transfer rate

Max. fuck/6 [MHz]"* "2

e CKPmn = 0: Forward
e CKPmn = 1: Reverse

Data phase Selectable by DAPmn bit

o DAPmn = 0: Data output starts from the start of the operation of the serial clock.

« DAPmn = 1: Data output starts half a clock before the start of the serial clock operation.
Clock phase Selectable by CKPmn bit

Data direction

MSB or LSB first

Notes 1. Because the external serial clock input to pins SCK00, SCK01, SCK10, and SCK20 is sampled internally and
used, the fastest transfer rate is fuck/6 [MHZz].

2. Use this operation within a range that satisfies the conditions above and the AC characteristics in the

electrical specifications (see CHAPTER 31 ELECTRICAL SPECIFICATIONS).

Remarks 1. fuck: Operation clock (MCK) frequency of target channel
2. For 78KOR/LF3, CSI00 and CSI01 are not mounted.
3. For 78KOR/LG3, CSI01 is not mounted.

RO1UHO004EJ0501 Rev.5.01
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78KOR/Lx3 CHAPTER 14 SERIAL ARRAY UNIT

14.7.2 Data transmission
Data transmission is an operation to transmit data to the target for transfer (slave) after transmission of an address field.
After all data are transmitted to the slave, a stop condition is generated and the bus is released.

Simplified I’c 1IC10 1IC20
Target channel Channel 2 of SAUO Channel 0 of SAU1
Pins used SCL10, SDA10™" SCL20, SDA20 ™"
Interrupt INTIC10 INTIIC20

Transfer end interrupt only (Setting the buffer empty interrupt is prohibited.)

Error detection flag Parity error detection flag (PEFmn)

Transfer data length 8 bits

Transfer rate Max. fcik/4 [MHz] (SDRmn [15:9] = 1 or more) fewk: System clock frequency
However, the following condition must be satisfied in each mode of I°C.

e Max. 400 kHz (first mode)

e Max. 100 kHz (standard mode)

Data level Forward output (default: high level)

Parity bit No parity bit

Stop bit Appending 1 bit (for ACK reception timing)
Data direction MSB first

Note To perform communication via simplified I°C, set the data I/O pins (SDA10, SDA20) in the N-ch open-drain output
(Voo tolerance) mode (POM14 = 1, POM11 = 1) by using the port output mode register 1 (POM1) (see 4.3
Registers Controlling Port Function for details). When communicating with an external device with a different
potential, set the N-ch open-drain output (Voo tolerance) mode (POM15 = 1, POM10 = 1) also for the clock
input/output pins (SCL10, SCL20) (see 4.4.4 Connecting to external device with different potential (2.5 V, 3 V)
for details).

Remark m: Unit number (m =0, 1), n: Channel number (n =0, 2)

RO1UHO004EJ0501 Rev.5.01 558
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78KOR/Lx3 CHAPTER 14 SERIAL ARRAY UNIT

Table 14-8. Relationship between register settings and pins (Channel 3 of unit 0: UART1 reception)

seo3™*' | MDo32 MDO031 TXEO03 RXEO3 | PM14""** | P14™"* | Operation Pin Function
mode | ByD1/SI110/SDA10/INTP4/
P14N0t92
0 0 1 0 0 KMot M| Operation | SI10/SDA10/INTP4/P14
Note2
stop mode
1 0 1 0 1 1 x UART1 RxD1
reception

Note4, 5

Notes 1. The SEO register is a read-only status register which is set using the SS0 and STO registers.
2. When channel 3 of unit 0 is set to UART1 reception, this pin becomes an RxD1 function pin. In this case, set
channel 2 of unit 0 to operation stop mode or UART1 transmission (refer to Table 14-7).

When channel 2 of unit 0 is set to CSI10 or 1IC10, this pin cannot be used as an RxD1 function pin. In this case,
set channel 3 of unit O to operation stop mode.

3. This pin can be set as a port function pin.

4. When using UART1 transmission and reception in a pair, set channel 2 of unit 0 to UART1 transmission (refer to
Table 14-7).

5. The SMRO02 register of channel 2 of unit 0 must also be set during UART1 reception. For details, refer to 14.5.2
(1) Register setting.

Remark X: Don'’t care
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78KOR/Lx3 CHAPTER 14 SERIAL ARRAY UNIT

Table 14-11. Relationship between register settings and pins (Channel 2 of unit 1: UART3 transmission)

SE12 | MD122 | MD121 | SOE12 | SO12 | TXE12 | RXE12 | PM51 P51 Operation Pin Function
Note1

mode | 1yD3/SEGE2/P5T
0 0 1 0 1 0 0 x x Operation SEG52/P51

Note2 Note2

stop mode
1 0 1 1 o1 2 1 0 0 1 UART3 TxD3

transmission

Note4

Notes 1. The SE1 register is a read-only status register which is set using the SS1 and ST1 registers.
2. This pin can be set as a port function pin.

3. Thisis 0 or 1, depending on the communication operation. For details, refer to 14.3 (12) Serial output register
m (SOm).

4. When using UART3 transmission and reception in a pair, set channel 3 of unit 1 to UART3 reception (refer to
Table 14-12).

Remark X: Don'’t care

Table 14-12. Relationship between register settings and pins (Channel 3 of unit 1: UART3 reception)

se13™*' | MD132 MD131 TXE13 RXE13 PM50 P50 | Operation|  Pin Function
mode | R,D3/SEG53/P50

0 0 1 0 0 Khote? «"°*? | Operation| ~ SEG53/P50
stop
mode

1 0 1 0 1 1 x UART3 RxD3
reception

Note3, 4

Notes 1. The SE1 register is a read-only status register which is set using the SS1 and ST1 registers.
2. This pin can be set as a port function pin.

3. When using UART3 transmission and reception in a pair, set channel 2 of unit 1 to UART3 transmission (refer to
Table 14-11).

4. The SMR12 register of channel 2 of unit 1 must also be set during UARTS3 reception. For details, refer to 14.5.2
(1) Register setting.

Remark X: Don'’t care
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78KOR/Lx3 CHAPTER 16 LCD CONTROLLER/DRIVER

Figure 16-13. Common Signal Waveforms (2/2)

(c) 1/3 bias method

ffffffffffffffffffffffffffffffffffff Vico
COMnN 77:::** 77:::** zLC1 Vico
(Three-time slot mode) ez
- Vss
Tr=3xT
ffffffffffffffffffffffffffffffffffffff Vico
eonn __ : : : - sz Vicp
(Four-time slot mode) ez
——‘—— ————f——f——f—‘ —————————————————————————— Vss
| Te=4xT |
T: One LCD clock period Tr: Frame frequency
< Example of calculation of LCD frame frequency (When four-time slot mode is used) >
LCD clock: 32768/2° = 256 Hz (When setting to LCDCO = 04H)
LCD frame frequency: 64 Hz
(d) 1/4 bias method
——————————————————————————————————————————————— Vico
-1 Vic
COMn  -----A-----------t-}-F----------1 Vicz |Vieo
Eighttime slotmode) | | Vies
(Eight-time slotmode) | | Ves
| Tr=8xT
T: One LCD clock period Tr: Frame frequency
< Example of calculation of LCD frame frequency (When eight-time slot mode is used) >
LCD clock: 32768/2° = 256 Hz (When setting to LCDCO = 04H)
LCD frame frequency: 32 Hz
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78KOR/Lx3 CHAPTER 19 INTERRUPT FUNCTIONS

Figure 19-8. Format of Priority Specification Flag Registers (PROOL, PROOH, PRO1L, PRO1H, PRO2L, PRO2H,
PR10L, PR10H, PR11L, PR11H, PR12L, PR12H) (78KOR/LF3) (2/2)

Address: FFFEBH  After reset: FFH R/W

Symbol <7> <6> <5> <4> 3 <2> <1> <0>
PRO1H TMPRO004 | SREPR02 SRPR02 | CSIPR020 1 RTCIPRO RTCPRO ADPRO
IICPR020
STPRO02

Address: FFFEFH  After reset: FFH R/W

Symbol <7> <6> <5> <4> 3 <2> <1> <0>
PR11H TMPR104 | SREPR12 | SRPR12 | CSIPR120 1 RTCIPR1 RTCPR1 ADPR1
IICPR120
STPR12

Address: FFFD8H  After reset: FFH R/W
Symbol 7 6 5 <4> <3> <2> <1> <0>

PRO2L 1 1 1 PPRO7 PPR06 TMPR007 | TMPRO06 | TMPRO005

Address: FFFDCH  After reset: FFH R/W
Symbol 7 6 5 <4> <3> <2> <1> <0>

PR12L 1 1 1 PPR17 PPR16 TMPR107 | TMPR106 | TMPR105

Address: FFFDOH  After reset: FFH R/W
Symbol 7 6 <5> <4> <3> <2> <1> 0

PRO2H 1 1 MDPRO TMPR013 | TMPRO12 | TMPRO11 | TMPRO10 1

Address: FFFDDH  After reset: FFH R/W

Symbol 7 6 <5> <4> <3> <2> <1> 0
PR12H 1 1 MDPR1 TMPR113 | TMPR112 | TMPR111 | TMPR110 1
XXPR1X XXPROX Priority level selection
0 0 Specify level 0 (high priority level)
0 1 Specify level 1
1 0 Specify level 2
1 1 Specify level 3 (low priority level)

Caution Be sure to set bit 3 of PRO1H and PR11H, bits 5 to 7 of PR02L and PR12L, bits 0, 6, 7 of PRO2H and
PR12H to 1.
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CHAPTER 24 LOW-VOLTAGE DETECTOR

Figure 24-5. 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)
Vivi

Vror=1.61V (TYP.)
Veor=1.59 V (TYP.)

Time

LVIMK flag " yNote 1
(set by software)

LVISEL flag
(set by software)

LVION flag '
(set by software) —

LVIF flag

"Not '
icleared

5>Wait time :

Not cleared

LVIMD flag
(set by software)

LVIRF flaghote3

Not |
icleared’

Not cleared

LVI reset signal

' Cleared by
| software

! 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 22 RESET

FUNCTION.

Remarks 1. <1> to <7> in Figure 24-5 above correspond to <1> to <7> in the description of “When starting

operation” in 24.4.1 (1) (a) When LVI default start function stopped is set (LVIOFF = 1).

2. Vpor: POC power supply rise detection voltage
Vepr: POC power supply fall detection voltage
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78KOR/Lx3 CHAPTER 28 ON-CHIP DEBUG FUNCTION

Figure 28-2. Memory Spaces Where Debug Monitor Programs Are Allocated

Internal ROM Internal RAM
Note 1 (1 KB)
Stack area for debugging |internal RAM
(6 bytes) Note 3 area
02000H
010D8H -T -T Use prohibited
Debug monitor area Internal ROM
010CEH (10 bytes) area
Boot cruster 1 Sec1u(r)|tg ID area On-chip debug option byte area
010C4H (10 bytes) - (1 byte)
010C3H
Debug monitor area . o )
01002H 2 bytes) [ : Area used for on-chip debugging
01000H Note 2
000D8H T
Debug monitor area
B .
oot cruster 0 Security ID area On-chip debug option byte area
000C4H (10 bytes) — (1 byte)
000C3H
Debug monitor area
00002H (2 bytes)
00000H Note 2
Notes 1. Address differs depending on products as follows.
Products Internal ROM Address
<R> 1 PD78F1500A, 78F1503A, 78F1506A, 78F1510A, 78F1513A, 78F1516A 64 KB OFCOOH to OFFFFH
u PD78F1501A, 78F1504A, 78F1507A 96 KB 17CO0H to 17FFFH
<R> 1 PD78F1502A, 78F1505A, 78F1508A, 78F1512A, 78F1515A, 78F1518A 128 KB 1FCOOH to 1FFFFH

2. In debugging, reset vector is rewritten to address allocated to a monitor program.
3. Since this area is allocated immediately before the stack area, the address of this area varies depending on
the stack increase and decrease. That is, 6 extra bytes are consumed for the stack area used.

For details of the way to secure of the memory space, refer to the QB-MINI2 On-Chip Debug Emulator with
Programming Function User’s Manual (U18371E).
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CHAPTER 31 ELECTRICAL SPECIFICATIONS

LCD Characteristics (4/4)

(3) Capacitor split method

» 1/3 bias method (Ta = —40 to +85°C, 2.2 V < Vob = EVpob < 5.5 V, Vss = EVss = 0 V)

(Segment)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Vico voltage Vico C11to C4 =047 uF*?* Vop Vv

Vier voltage Viet C1to C4 =047 uF**® 2/3 Vico | 2/3 Vico | 2/3 Vico Vv
-0.1 +0.1

Viez voltage Vicz C1to C4=0.47 uF*?® 1/3 Vico | 1/3 Vico | 1/3 Vico Vv
-0.1 +0.1

Capacitor split wait time"*" tvawarT 100 ms

LCD output resistor"***? Rooc lo =145 zA 40 kQ

(Common)

LCD output resistor "2 Rocs lo=+1 A 200 kQ

Notes 1. This is the wait time from when voltage bucking is started (VLCON = 1) until display is enabled (LCDON = 1).
2. The output resistor is a resistor connected between one of the Vico, Vic1, Viceand Vss pins, and either of the

SEG and COM pins.

3. This is a capacitor that is connected between voltage pins used to drive the LCD.
C1: A capacitor connected between CAPH and CAPL
C2: A capacitor connected between Vico and GND

C3: A capacitor connected between Vici and GND

C4: A capacitor connected between V.c. and GND
C1=C2=C3=C4=0.47 pF+30 %
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78KOR/Lx3 APPENDIX B REGISTER INDEX

Priority specification flag register 02H (PROZ2H) ........cooi it ettt e st e e e e snneeas 755
Priority specification flag register 021 (PROZ2L)..........uiiiiiieeiiiie ettt e e e e s snre e naneeas 755
Priority specification flag register T0H (PRTOH) .......oiiiiiiiieiieeiee et 755
Priority specification flag register TOL (PRTOL).......cuuiiiiieieeiiie ettt 755
Priority specification flag register 1TH (PRTTH) ...oo.oiiiiiii e 755
Priority specification flag register T1L (PRTTL)...cci it 755
Priority specification flag register 12H (PRTZ2H) .......oi it e 755
Priority specification flag register 121 (PRI2L).......cuiiiiiieieiiiie ettt nn e 755
Processor mode control regiSter (PIMC) .........i oottt ettt et nan e s bt e sae e et eeneenanes 83
Pull-up resistor option re@ister O (PUD) .......cooiiiiiiiiiiie ittt ettt e s e st e e s sabe e e e sbe e e e e nne e e snneas 188
Pull-up resistor option regiSter 1 (PUT) ...ttt ettt st sr e san e san e e b e sneeenee s 188
Pull-up resistor option re@ister 3 (PUS) .......coiiiiiie ittt e et e s e e st e e e e nne e e nnneas 188
Pull-up resistor Option regiStEr 4 (PUA) ...ttt sttt e s et san e st e e bt e snneenee s 188
Pull-up resistor option re@iStEr 5 (PUD) .......coiiiiiie ittt e s e st e s e e st e e e e snne e e nnneas 188
Pull-up resistor Option reGiSTEr 7 (PU7) .....eoouii ettt ettt ettt e r e sab e st e e bt e nneeenee s 188
Pull-up resistor option re@ister 8 (PUB) ........ooiiiiiiiiiii ettt ettt e bt e e sabe e e e st e e e e nne e e sneeas 188
Pull-up resistor option register 9 (PUQ) ..ottt ettt et sab et e sbe e sneeene s 188
Pull-up resistor option re@ister 10 (PUT0) ......ouuieiiiiiie ittt ettt b e e et e e e sabe e e e sbe e e e e nneeesneeas 188
Pull-up resistor option register 12 (PUT2) ......coiiiiii ettt ettt b e sae e sab e sae e e sbe e e sneeenee s 188
Pull-up resistor option re@iSter 14 (PUT4) ...ttt ettt st sae e e s b e e e s nte e e snneas 188
R

Real-time counter control register 0 (RTCC0) .....oeiiuriiiiiiiie ettt e e s e b e s rane e e e b e e e eanteeesnnes 348
Real-time counter control register 1 (RTCCT) .....ui it sb e b e st n e sar e snneenaee s 350
Real-time counter control register 2 (RTCC2) .....ocoiiiiiiiiee ettt rar e e e b e s enne e e nnneas 352
Regulator mode control register (RIMC)..........ui ittt ettt e se e sn e sae e e n e nneennee s 827
Reset control flag register (RESF)........oo e e 797
S

SecoNd COUNT FEGISTEE (SEC).....ciiiiiiiiiiiie ettt e e e e aa e e e aab et e e e e e e e abe e e e e nbe e e snneeesanneeeean 353
Segment enable register (SEGEN) ........ooi ittt e sttt sae e b e n e e ane s 672
Serial channel enable status register M (SEM) ......cooiiii e e e e e 458
Serial channel start re@ister M (SSIM)... ..o ittt se e b et e sre e s b e eneenanes 459
Serial channel Stop regiSter M (STM) ... i e e et e s e e e e e an b e e s anbe e e sannreessnneeeean 460
Serial clock select register M (SPSIM) .....oiii bbb sae e e b et e sne e st e e eneenanes 447
Serial communication operation setting register mn (SCRMN) .......coooiiiiiiiii e 451
Serial data register MN (SDRMN) ..ottt rb e b e s b e st e e st e e sar e e sareesne e e sneeenee s 454
Serial flag clear trigger register mn (SIRMN) .....ooueiiii e 457
Serial mode register MN (SIMRIMINY ..ottt sa e e b et e abe e e b et e beesab e e sateesaeeesneeenee s 449
Serial output enable regisSter M (SOEM)........cii ittt e e s e sb e e e e snb e e e sasbeeesanneeeeanbeeenanee 461
Serial output [evel regisSter M (SOLM) ...coc.uiiiieeiii ettt sb e st s e e san e e st e e sab e e saneesnn e e sneeenee s 463
Serial outPUL reGISTEI M (SOM) ...ttt a bt e e ettt e e e st e e e s be e e e e bb e e e esbeeesbneeeennbeeennee 462
Serial status register MN (SSRIMN) ........ei ittt b et e a et bttt esab e e sateesane e saeeeanee s 455
Slave address rEGISTEr (SVA) ...ttt e st e s bt e e e a bt e e s abe e e e aab e e e e e bbe e e entee e sabaeeeeanreeenne 581
Sub-CoUNt regiStEr (RSUBC) .......iiiiiiiieeit ettt e e bt e bt e et e et e e eab e e e beesabeesateesaneesneeenee s 353
Successive approximation regisSter (SAR) ......coi i e r e e e enaae 388
System clock CONTrOl rEGISTEr (CKC)......eiiuiieiieeiiii ettt ettt sab e st e st e s bee st e e sabeesaneesaeeennee s 216
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78KOR/Lx3 APPENDIX C LIST OF CAUTIONS
(11/39)
s Function Details of Cautions Page
g S Function
g5
|8
(6]
© |5 | Timer TMRmn: Timer |Be sure to clear bits 14, 13, 5, and 4 to “0”. pp.264 O
% @ array unit | mode register to 266
g mn Channel 5 of timer array unit 0 and channels 0 to 3 of timer array unit 1 of the pp.266, O
78KOR/LF3 can be set only to the interval mode. 271
Channel 6 of timer array unit 0 of the 78KOR/LF3 can be set only to the interval mode | pp.266, [0
and one-count mode (when using as master). 271
Channels 0 to 3 of timer array unit 1 of the 78KOR/LG3 can be set only to the interval |pp.266, O
mode. 271
TSm: Timer Be sure to clear bits 15 to 8 of TS0 and bits 15 to 4 of TS1 to “0”. p.270 0O
channel start
register m
Start Timing (In | In the first cycle operation of count clock after writing TSmn, an error at a maximum [p.272 O
Interval Timer of one clock is generated since count start delays until count clock has been
Mode) generated. When the information on count start timing is necessary, an interrupt can
be generated at count start by setting MDmnO = 1.
Start Timing (In | In the first cycle operation of count clock after writing TSpq, an error at a maximum of |p.273 O
Capture Mode) |one clock is generated since count start delays until count clock has been generated.
When the information on count start timing is necessary, an interrupt can be
generated at count start by setting MDpqO = 1.
Start Timing (In|An input signal sampling error is generated since operation starts upon start trigger | pp.275, O
One-count Mode | detection (The error is one count clock when Tlpq is used). 276
and In Capture &
One-count
Mode)
TTm: Timer Be sure to clear bits 15 to 8 of TTO and bits 15to 4 of TT1 to “0”. p.277 0O
channel stop
register m
TISp: Timer When the LIN-bus communication function is used, select the input signal of the|p.279 O
input select RxD3 pin by setting ISC1 to 1 and TIS07 = 0.
register p
TOEp: Timer For 78KOR/LF3, be sure to clear bits 15 to 8, 6 and 5 of TOEO to “0”. p.279 0O
output enable For 78KOR/LGS3, be sure to clear bits 15 to 8 of TOEO to “0”. p.279 O
register p For 78KOR/LH3, be sure to clear bit 15 to 8 of TOEO, bits 15 to 4 of TOE1 to “0”". p.279 0O
TOp: Timer For 78KO0R/LF3, be sure to clear bits 15 to 8, 6 and 5 of TOO to “0”. p.280 O
output register p | For 78KOR/LG3, be sure to clear bits 15 to 8 of TOO to “0”. p.280 O
For 78KOR/LH3, be sure to clear bit 15 to 8 of TOO, bits 15 to 4 of TO1 to “0”. p.280 O
TOLp: Timer For 78KOR/LF3, be sure to clear bits 15 to 8, 6 and 5 of TOLO to “0”. p.281 O
output level For 78KOR/LGS3, be sure to clear bits 15 to 8 of TOLO to “0”. p.281 O
register p For 78KOR/LH3, be sure to clear bit 15 to 8 of TOLO, bits 15 to 4 of TOL1 to “0”. p.281 O
TOMp: Timer For 78KOR/LF3, be sure to clear bits 15 to 8, 6 and 5 of TOMO to “0”". p.282 O
output mode For 78KOR/LGS3, be sure to clear bits 15 to 8 of TOMO to “0”. p.282 O
register p For 78KOR/LHS3, be sure to clear bit 15 to 8 of TOMO, bits 15 to 4 of TOM1 to “0”. p.282 O
RO1UHO0004EJ0501 Rev.5.01 967

Jun 20, 2011

RENESAS



78KOR/Lx3

APPENDIX C LIST OF CAUTIONS

(28/39)
s Function Details of Cautions Page
g S Function
g3
|8
(@]
® | 5 |DMA Priority During DMA transfer, a request from the other DMA channel is held pending even if |p.738 O
3 @/ controller generated. The pending DMA transfer is started after the ongoing DMA transfer is
;% completed. If two DMA requests are generated at the same time, however, DMA
o channel 0 takes priority over DMA channel 1.
If a DMA request and an interrupt request are generated at the same time, the DMA
L transfer takes precedence, and then interrupt servicing is executed.
g Response time | The response time of DMA transfer is as follows. (See Table 18-2.) p.738 O
T
5 Operation in The DMA controller operates as follows in the standby mode. (See Table 18-3.) p.739 0O
@ standby mode
DMA pending Even if a DMA request is generated, DMA transfer is held pending immediately after |p.739 O
instruction the following instructions.
e CALL laddr16
* CALL $!addr20
e CALL !laddr20
e CALL p
* CALLT [addr5]
* BRK
 Bit manipulation instructions for registers IFOL, IFOH, IF1L, IF1H, IF2L, IF2H, MKOL,
MKOH, MK1L, MK1H, MK2L, MK2H, PROOL, PROOH, PRO1L, PRO1H, PRO2L,
PRO2H, PR10L, PR10H, PR11L, PR11H, PR12L, PR12H and PSW each.
Operation if The address indicated by DRAON is incremented during DMA transfer. If the address |p.739 [
address in is incremented to an address in the general-purpose register area or exceeds the
general-purpose |area of the internal RAM, the following operation is performed.
register area or | ® In mode of transfer from SFR to RAM
other than those The data of that address is lost.
of internal RAM | ® In mode of transfer from RAM to SFR
area is specified Undefined data is transferred to SFR.
In either case, malfunctioning may occur or damage may be done to the system.
Therefore, make sure that the address is within the internal RAM area other than the
general-purpose register area.
@ | & |Interrupt IFOL, IFOH, IF1L, |When operating a timer, serial interface, or A/D converter after standby release, |p.748 [
E @ functions IF1H, IF2L, IF2H: | operate it once after clearing the interrupt request flag. An interrupt request flag may
E Interrupt request | be set by noise.
o flag registers
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