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78KOR/Lx3 CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (5/5) : 78KOR/LH3

Function Name I/0 Function After Reset Alternate Function

TO10 Qutput | 16-bit timer 10 output Input port | P84/TI10

TO11 16-bit timer 11 output P85/TI11

TO12 16-bit timer 12 output P86/TI12

TO13 16-bit timer 13 output P87/TI13

TxDO Output | Serial data output from UARTO Input port | P82/SO00

TxD1 Serial data output from UART1 P13/SO10/TO04

TxD2 Serial data output from UART2 P12/S020/T0O02

TxD3 Serial data output from UART3 P51/SEG52

X1 - Resonator connection for main system clock Input port | P121

X2 - Input port | P122/EXCLK

EXCLK Input External clock input for main system clock Input port | P122/X2

XT1 - Resonator connection for subsystem clock Input port | P123

XT2 - Input port | P124

Vob - Positive power supply (Pins other than port and @, FLMDO - -
pins)

EVoo - Positive power supply for RESET, FLMDO pins, and port pins - -
other than P20 to P27, P110, P111, P150 to P152, P157

<R> AVop, "' - Positive power supply for P20 to P27, P150 to P152, P157 - -

AV "2

AVop1 "’ - Positive power supply for P110, P111 - -

EVop1 "2

Vss - Ground potential (Pins other than port and RESET, FLMDO - -
pins)

EVss - Ground potential for RESET, FLMDO pins, and port pins other - -
than P20 to P27, P110, P111, P150 to P152, P157

AVss - Ground potential for P20 to P27, P110, P111, P150 to P152, - -
P157

FLMDO - Flash memory programming mode setting - -

TOOLO I/0 Data 1/O for flash memory programmer/debugger Input port | P40

TOOL1 Output | Clock output for debugger Input port | P41

<R> Notes 1. AVopo and AVopb1 apply to x PD78F150xA only.

2. AVobp and EVob1 apply to 4 PD78F151xA only.
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78KOR/Lx3

CHAPTER 2 PIN FUNCTIONS

Cautions 1.

2.2.,5 P40, P41

To use P30/TO00/TIO3/RTC1HZ/INTP1 as a general-purpose port, set bit 5 (RCLOE1) of real-time
counter control register 0 (RTCCO), bit 0 (TO00) of timer output register 0 (TO0) and bit 0 (TOEQ00)
of timer output enable register 0 (TOEO) to “0”, which is the same as their default status setting.
To use P31/TO03/TI00/RTCDIV/RTCCL/PCLBUZ1/INTP2 as a general-purpose port, set bit 4
(RCLOEDO) of real-time counter control register 0 (RTCCO0), bit 6 (RCLOE2) of real-time counter
control register 2 (RTCC2), bit 3 (TO03) of timer output register 0 (TOO0), bit 3 (TOE03) of timer
output enable register 0 (TOEO) and bit 7 of clock output select register 1 (CKS1) to “0”, which is
the same as their default status setting.

To use P32/TO01/TI01/INTP5/PCLBUZO0 as a general-purpose port, set bit 1 (TO01) of timer output
register 0 (TOO0), bit 1 (TOEO1) of timer output enable register 0 (TOEO) and bit 7 of clock output
select register 0 (CKSO0) to “0”, which is the same as their default status setting.

To use P33/TO07/TI07/INTP3 and P34/TO06/TIO6/INTP8 as a general-purpose port, set bit 7, 6
(TO07, TO06) of timer output register 0 (TOO0), and bit 7, 6 (TOE07, TOE06) of timer output enable
register 0 (TOEO) to “0”, which is the same as their default status setting.

P40 and P41 function as an I/O port. These pins also function as data I/O for a flash memory programmer/debugger
and clock output for a debugger.

<R>

78KOR/LF3
(80 pins: 1 PD78F15x0A,
78F1501A, 78F15x2A)

78KOR/LG3
(100 pins: iz PD78F15x3A,
78F1504A, 78F15x5A)

78KOR/LH3
(128 pins: u PD78F15x6A,
78F1507A, 78F15x8A)

P40/TOOLO

P41/TOOL1

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

(1) Port mode

P40 and P41 function as an I/O port. P40 and P41 can be set to input or output port in 1-bit units using port mode
register 4 (PM4). Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 4 (PU4).
Be sure to connect an external pull-up resistor to P40 when on-chip debugging is enabled (by using an option byte).

)

Control mode

P40 and P41 function as data 1/O for a flash memory programmer/debugger and clock output for a debugger.

(a) TOOLO

This is a data I/O pin for a flash memory programmer/debugger.
Be sure to pull up this pin externally when on-chip debugging is enabled (pulling it down is prohibited).
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78KOR/Lx3 CHAPTER 3 CPU ARCHITECTURE

The following show examples.

R Example 1 4PD78F1500A, 78F1503A, 78F1506A, Example 2 4PD78F1502A, 78F1505A, 78F1508A,
<R>
78F1510A, 78F1513A, 78F1516A 78F1512A, 78F1515A, 78F1518A
(Flash memory: 64 KB, RAM: 4 KB) (Flash memory: 128 KB, RAM: 7 KB)
Setting MAA =0 Setting MAA = 1
FFFFFH FFFFFH
Special-function register (SFR) Special-function register (SFR)
256 bytes 256 bytes
FFFOOH FFFOOH
FFEFFH|  General-purpose register FFEFFH|  General-purpose register
FFEEOH 32 bytes FFEEOH 32 bytes
FFEDFH RAM FFEDFH
FEFOOH 4Ke E‘Qg
FEEFFH FE300H
Flash memory FE2FFH Reserved
(same data as 01000H to OEEFFH) EBEEE:

Flash memory
(same data as 11000H to 1DEFFH)

F1000H F1000H
FOFFFH FOFFFH
Reserved Reserved
FO80OH FO800H
FO7FFH FO7FFH
Extended special Extended special
function register (2nd SFR) function register (2nd SFR)
2 KB
FOOOOH
FOO0OH
EFFFFH EFFFFH
Reserved Mirror
Mirror
For example, 15432H is mirrored to
20000H F5432H. Data can therefore be read by
R " 1FFFFH MOV A, 15432H, instead of MOV ES,
eserve #01H and MOV A, ES:!5432H.
For example, 02345H is mirrored to Flash memory
F2345H. Data can therefore be read by
MOV A, 12345H, instead of MOV ES,
#00H and MOV A, ES:!2345H. iDFOOH|_ _ _ _ _ _ _ _ ________]
1DEFFH
Flash memory
11000H
ioo0OHl -  MoooHL—————————————
OFFFFH 10FFFH
Flash memory
OEFOOH|_ _ _ _ __ __________]
OEEFFH Flash memory
Flash memory
01000H| ===
O00FFFH Flash memory
00000H 00000H

Remark MAA: Bit 0 of the processor mode control register (PMC).
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<R>

78KOR/Lx3 CHAPTER 4 PORT FUNCTIONS

4.2.3 Port 2
1 PD78F150xA 1 PD78F151xA
78KOR/LF3 78KOR/LG3 78KOR/LH3 78KOR/LF3 78KOR/LG3 78KOR/LH3
(80 pins) (100 pins) (128 pins) (80 pins) (100 pins) (128 pins)
P20/ANIO/AMPO- v P20/ANIO
P21/ANI1/AMPOO y P20/ANI1
P22/ANI2/AMPO+ N, P20/ANI2
P23/ANI3/AMP1- N, P20/ANI3
P24/ANI4/AMP10 N P20/ANI4
P25/ANI5/AMP1+ N, P20/ANI5
P26/ANI6/AMP2- P26/ANI6 ~ P26/ANI6
P27/ANI7/AMP20 - \/ - P27/ANI7

Port 2 is an I/O port with an output latch. Port 2 can be set to the input mode or output mode in 1-bit units using port
mode register 2 (PM2).

This port can also be used for A/D converter analog input, and operational amplifier I/O.

To use P20/ANIO/AMPO- to P27/ANI7/AMP20 as digital input pins, set them in the digital I/O mode by using the A/D
port configuration register (ADPC) and in the input mode by using PM2. Use these pins starting from the lower bit.

To use P20/ANIO/AMPO- to P27/ANI7/AMP20 as digital output pins, set them in the digital I/O mode by using ADPC
and in the output mode by using PM2.

To use P20/ANIO/AMPO- to P27/ANI7/AMP20 as analog input pins, set them in the analog input mode by using the A/D
port configuration register (ADPC) and in the input mode by using PM2. Use these pins starting from the upper bit.

All P20/ANIO/AMPO- to P27/ANI7/AMP20 are set in the digital input mode when the reset signal is generated.

Figures 4-7 to 4-9 show block diagrams of port 2.

Caution Make the AVboo pin the same potential as the EVop or Voo pin when port 2 is used as a digital port.
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CHAPTER 4 PORT FUNCTIONS

78KOR/Lx3
Figure 4-19. Block Diagram of P77
EVoo
™1  WReu
l PU77
< PU77
RD Alternate
function
| 5 o<]—o@]7
o Q
9
| o
2]
é WRPproRT
= P7
S
2 A Output latch
£ = (P77) o ) ' © P77/KR7/S001
WRrom
POM7
S POM77
WRpm
PM7
S PM77
Alternate
function
%
P7: Port register 7
PU7: Pull-up resistor option register 7
POM?7: Port output mode register 7
PM7:  Port mode register 7
RD: Read signal
WRxx: Write signal
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78KOR/Lx3

CHAPTER 4 PORT FUNCTIONS

Symbol
PUO

PU1

PU3

PU4

PU

(8]

PU8

PU

©

PU10

PU12

PU14

Figure 4-45. Format of Pull-up Resistor Option Register (78KOR/LG3)

7 6 5 4 3 2 1 0  Address
[ o [ ol o o o [rue]euo | ruco] rooson
o [pute | puis | puta | Puta | purz | puni | Puto | Foosin
[ o | o [ o |eusel]russ| puse | pusi | puso | Foossn
Lo [ o[ o[ o] o] o [eus]eusw]| rooas
[ Pus7 | puse | puss | pusa | puss | pus2 | pust | puso | Foossn
[ o [ o [ o [ o | o [eruse|eusr]euso| roossn
[ Pus7 | puss | puos | pusa | Puss | puse | Pust | Puso | Fooson
[ o [ ol o] o] o] o o [puio]~rooom
Lo [ ol o] o] o] of o [pum]~rooson

| PU147 | PU146 ‘ PU145 ‘ PU144 | PU143 ‘ PU142 ‘ PU141 ‘ PU140 | FOO3EH

After reset

00H

00H

00H

00H

00H

00H

00H

00H

00H

00H

R/W
R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

PUmn Pmn pin on-chip pull-up resistor selection
(m=0,1,3t05,8t010,12,14;n=01t07)
0 On-chip pull-up resistor not connected

1

On-chip pull-up resistor connected
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78KOR/Lx3 CHAPTER 5 CLOCK GENERATOR

Table 5-4. CPU Clock Transition and SFR Register Setting Examples (6/6)

(13) « HALT mode (E) set while CPU is operating with internal high-speed oscillation clock (B)
¢ HALT mode (F) set while CPU is operating with high-speed system clock (C)
¢ HALT mode (G) set while CPU is operating with subsystem clock (D)
e HALT mode (K) set while CPU is operating with 20 MHz internal high-speed oscillation clock (J)

Status Transition Setting

(B) - (E) Executing HALT instruction
(C) > (F)

(D) - (G)
(J) > (K)

(14) « STOP mode (H) set while CPU is operating with internal high-speed oscillation clock (B)
e STOP mode (I) set while CPU is operating with high-speed system clock (C)

(Setting sequence)

v

Status Transition Setting
(B) > (H) Stopping peripheral - Executing STOP
(€)= (1) In X1 oscillation functions that cannot Sets the OSTS instruction
operate in STOP register
mode
External main _
system clock

Remark (A) to (K) in Table 5-4 correspond to (A) to (K) in Figure 5-15.
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78KOR/Lx3 CHAPTER 6 TIMER ARRAY UNIT

Figure 6-67. Block Diagram of Operation as Multiple PWM Output Function (output two types of PWMs)

Master channel

(interval timer mode) =
k<]
CKm1 3
Operation clock & Timer counter
CKmO § — (TCRmn) |
O
g /T
% Data register Interrupt Int t signal
TSmn ‘% (TDRmn) controller (?N?rr_rru’\ﬁmsnlgjna
£
Slave channel 1
(one-count mode)
S
CKm1 8
Operation clock s Timer counter Output :
CKmO E — (TCRmp) controller © TOmp pin
O
g /T
% Data register Interrupt Interrupt signal
= TDR -
g (TDRmp) controller (INTTMmp)
£
Slave channel 2
(one-count mode)
E
CKm1 3
Operation clock & Timer counter Out
N put .
CKmO 3 — (TCRmaq) controller ©TOma pin
O
s /T
§ Data register Interrupt | Interrupt signal
5 (TDRmq) controller
% (INTTMmq)
=
Remarks 1. 78KOR/LF3:
em=0,n=0,2, p=n+1,q=n+2, TOOO0 to TO04, and TOQ7 pins
2. 78KOR/LGS:
em=0,n=0,2,4,p=n+1,g=n+2, TOOO to TOO7 pins
3. 78KOR/LHS3:
em=0,n=0,2,4,p=n+1,q=n+2, TOOO to TOO7 pins
em=1,n=0,p=1,g=2,TO10 to TO13 pins
RO1UHO0004EJ0501 Rev.5.01 338

Jun 20, 2011 RENESAS



CHAPTER 10 12-BIT A/D CONVERTER (x PD78F150xA),
78KOR/Lx3 10-BIT A/D CONVERTER (1 PD78F151xA)

(8) Analog input channel specification register (ADS)
This register specifies the input channel of the analog voltage to be A/D converted.
ADS can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears this register to 00H.

Figure 10-13. Format of Analog Input Channel Specification Register (ADS)

Address: FFF31H  After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
ADS 0 0 0 0 ADS3 ADS2 ADS1 ADSO
ADS3 ADS2 ADS1 ADSO Analog input channel
0 0 0 0 ANIO
0 0 0 1 ANI1
0 0 1 0 ANI2
0 0 1 1 ANI3
0 1 0 0 ANI4
0 1 0 1 ANI5
0 1 1 0 ANI6
Note —» 0 1 1 1 ANI7
Note —» 1 0 0 0 ANI8
Note —» 1 0 0 1 ANI9
Note —» 1 0 1 0 ANI10
1 1 1 1 ANI15
Other than the above Setting prohibited

Note This setting is prohibited for 78KOR/LF3.

Cautions 1. Be sure to clear bits 4 to 7 to “0”.
2 Set a channel to be used for A/D conversion in the input mode by using port mode registers 2
and 15 (PM2, PM15).
3. Do not set the pin that is set by ADPC as digital /O by ADS.
4. When using an operational amplifier n, the output signal of an operational amplifier n can be
used as an analog input.

Remark 78KOR/LF3: n=0,1
78KOR/LG3, 78KOR/LH3: n=0to02
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78KOR/Lx3

CHAPTER 14

SERIAL ARRAY UNIT

Figure 14-1 shows the block diagram of serial array unit 0.

Figure 14-1. Block Diagram of Serial Array Unit 0

Serial output register 0 (SO0)

N;

oise filter enable

register 0 (NFENO)

| 0 ‘ 0 ‘ 0 ‘ 0 ‘ 1 ‘CKOOZ‘CKOM‘CKOOO‘ 0 ‘ 0 ‘ 0 ‘ o | 1 |sooz ‘som sooo| SN ENISNEN
Peripheral enable .
. N . SE03 | SE02 | SE01 | SE00 | Serial channel enable
register 0 (PERO) Serial clock select register 0 (SPS0) -- - Status register 0 (SEQ)
SAU0EN| | PHS‘ PRS | PRS | PRS ‘ PRS ‘ PRS ‘ PRS ‘ PRS| Sorial ohannel o
013 012 | o011 010 003 002 | 001 000 erial channel stal
I I T T I SS03 | SS02 | SS01 | SS00 register 0 (SS0)
4 ST03 | STo2 | STO1 | STOO | Seri@! channel stop
register 0 (STO)
n Serial output enable
fok —>| Prescaler | register 0 (SOE0)
o 1 fo/2° to Serial output level
INTTMO02 for2? to foud2 J Lsz“ n register 0 (SOLO)
iy
4" Selector | | Selector |<7
/ Serial data register 00 (SDR00)
Channel 0 T
CKo1 Ckoo | (Clock division setting block) i (Buffer register block) |
S [mck {} > @ Serial data output pin
8 = (when CSI100: SO00)
3 5 2 oK (when UARTO: TxDO)
% ‘CE: Pt Shift register
Serial clock I/O pin Edge SCK @« M controller
% . ]
(when CSI00: SCKO00) [detection| 8 ‘ V
c troll Interrupt Serial transfer end interrupt
on controller controller (when CSI00: INTCSI00)
(when UARTO: INTSTO)
Mode selection Serial flag clear trigger
CSI00 or UARTO register 00 (SIR00)
(for n)
|
Serial data input pin
(when CSI00: $100) @—{—{eliminalio Edge/level T
(when UARTO: RxDO) disabied detection 53 Clear
T 58
[ £
SNFENOO |CKSOO CCSOO‘STSOO MDOO2‘MD001| £ Error controller
S
Serial mode register 00 (SMR00) ©
Error
[ information|
. — ‘ [ T 1 T 1 | [ Il
TXE | RXE | DAP | CKP | EOC | PTC | PTC | DIR | SLC | SLC | DLS | DLS | DLS TSF | BFF | FEF | PEF | OVF
When UARTO 00 00 00 00 00 001 000 00 001 000 002 | 001 000 00 00 00 00 00
Serial communication operation setting register 00 (SCR00) Serial status register 00 (SSR00) /
CKo1 * ‘CKUO
Serial data output pin
Channel 1 (when CSI01: SO01)

Serial clock 1/O pin
(when CSI101: SCK01) @

Communication controller

Serial data input pin
(when CSI01: SI01) ©

Mode selection
CSI01 or UARTO
(for reception)

Error controller

CKo1 ‘ JCKUO

Serial clock 1/O pin
(when CSI10: SCK10)@
(when 1IC10: SCL10)

Serial data input pin
(when CSI10: SI10) ©

(when 1IC10: SDA10)

(when UART1: RxD1)

Channel 2

elimination
enabled/
disabled

SNFEN10

Communication controller

Mode selection
Csl10or lIC10
or UART1
(for transmission)

CKo1 ; ‘ CKo0o

Channel 3

When UART1

Communication controller

Mode selection
UART1
(for reception)

Error controller

Remarks 1.

For 78KO0R/LF3, the channels 0 and 1 are not mounted.

2. For 78KOR/LGS3, CSI01 is not mounted.

Serial transfer end interrupt
(when CSI01: INTCSIO1)
(when UARTO: INTSRO)

Serial transfer error interrupt
(INTSREO)

Serial data output pin
(when CSI10: SO10)
(when 11C10: SDA10)
(when UART1: TxD1)

Serial transfer end interrupt
(when CSI10: INTCSI10)
(when IIC10: INTIIC10)
(when UARTH: INTST1)

Serial transfer end interrupt
(when UART1: INTSR1)

Serial transfer error interrupt
(INTSRE1)
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78KOR/Lx3 CHAPTER 14 SERIAL ARRAY UNIT

(3) Processing flow (in single-transmission mode)

Figure 14-28. Timing Chart of Master Transmission (in Single-Transmission Mode)

SSmn _,_
STmn ﬂ_
SEmn |
SDRmn Transmit data 1 Transmit data 2 Transmit data 3
SCKp pin igigigigigigigl
SOp pin Transmit data 1 Transmit data 2 Transmit data 3
registersml;: @@@DCX SE:‘E@‘ER:X:X @@@":X:X
INTCSIp |
Data transmission (8-bit length) Data transmission (8-bit length) Data transmission (8-bit length)
TSFmn

Remark m: Unit number (m =0, 1), n: Channel number (n = 0 to 2), p: CSI number (p = 00, 01, 10, 20)
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<R>

78KOR/Lx3 CHAPTER 16 LCD CONTROLLER/DRIVER

CHAPTER 16 LCD CONTROLLER/DRIVER

Item 78KOR/LF3 78KOR/LG3 78KOR/LH3
80 pins 100 pins 128 pins
LCD Segment signal outputs: 31 Segment signal outputs: 40 Segment signal outputs: 54
Controller/driver Common signal outputs: 8 Common signal outputs: 8 Common signal outputs: 8

16.1 Functions of LCD Controller/Driver

The functions of the LCD controller/driver in the 78KOR/Lx3 microcontrollers are as follows.

(1)

)
@)

(4)
(6)

(6)

@)

The LCD driver voltage generator can switch internal voltage boosting method, capacitor split method, and
external resistance division method.
Automatic output of segment and common signals based on automatic display data memory read
Six different display modes:
* Static
1/2 duty (1/2 bias)
* 1/3 duty (1/2 bias)
* 1/3 duty (1/3 bias)
1/4 duty (1/3 bias)
* 1/8 duty (1/4 bias)
Six different frame frequencies, selectable in each display mode
The reference voltage to be generated when operating the voltage boost circuit can be selected from 20 stages

(contrast adjustment).
The data display of the LCD display data memory can be selected from three types.

¢ Displaying an A-pattern area (lower four bits)

¢ Displaying a B-pattern area (higher four bits)

* Alternately displaying A-pattern and B-pattern areas (blinking display corresponding to the constant-period
interrupt (INTRTC) timing of the real-time counter (RTC))

78KOR/LF3:  Segment signal outputs: 31" (SEGO to SEG30),
Common signal outputs: 8" (COMO to COM7)

78KOR/LG3: Segment signal outputs: 40" (SEGO to SEG39),
Common signal outputs: 8" (COMO to COM7)

78KOR/LH3:  Segment signal outputs: 54" (SEGO to SEG53),
Common signal outputs: 8" (COMO to COM7)

Note The four segment signal outputs (SEGO to SEG3) and four common signal outputs (COM4 to COM7) are

alternate-function pins. COM4 to COM7 can be used only when eight-time-slice mode is selected by the setting
of the LCD display mode register (LCDM).
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78KOR/Lx3

CHAPTER 16 LCD CONTROLLER/DRIVER

Figure 16-12. Example of Display Data When Blinking Display Has Been Selected

When selecting blinking display (BLON = 1),
A-pattern and B-pattern areas are alternately displayed.

: '

B-pattern area A-pattern area

b7 b6 b5 b4 ¥ b3 b2 b b0

FO405H I sccs

F0404H SEG4
FO403H SEG3
F0402H SEG2
FO401H SEG1
FO400H SEGO

comM3 CcOmM2 COMt1 COMO COM3 COM2 COM1 COMo

16.5 Setting LCD Controller/Driver

Set the LCD controller/driver using the following procedure.

(1) External resistance division method

<1> Set the external resistance division method via the MDSETO and MDSET1 bits (bits 4 and 5 of the LCDMD
register) (MDSETO = MDSET1 = 0).

<2> To use segment output only pins, use the SEGEN register to enable segment output to them.
To use segment output pins, which are alternatively used with port pins, use the PFALL register to set them
to segment output. In addition, to use the segment output pins, which are alternatively used with the T104,
TI02, and RxD3 pins, use the ISC register to disable input to the Schmitt trigger buffer.

<3> Set the display data in LCD display RAM.

<4> Set the number of time slices and the bias mode via the LCDMO to LCDM2 bits (bits 0 to 2 of the LCDM
register).
* When setting Static, 2-time-slice, 3-time-slice, or 4-time-slice — Go to step <5>
¢ When setting 8-time-slice — Go to step <6>

<5> Select the display data area via the LCDSEL and BLON bits (bits 3 and 4 of the LCDM register).

<6> Set the LCD source clock and LCD clock via the LCDCO register.

<7> Set (SCOC = 1) the SCOC bit (bit 6 of the LCDM register).
Non-selected waveforms are output from all the segment and common pins, and the non-display status is
entered.

<8> Start output corresponding to each data memory by setting (LCDON = 1) the LCDON bit (bit 7 of the LCDM
register).
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78KOR/Lx3 CHAPTER 27 FLASH MEMORY

27.4.2 TOOLO pin

In the flash memory programming mode, connect this pin directly to the dedicated flash memory programmer or pull it
up by connecting it to EVop via an external resistor.

When on-chip debugging is enabled in the normal operation mode, pull this pin up by connecting it to Vop via an
external resistor, and be sure to keep inputting the Vop level to the TOOLO pin before reset is released (pulling down this
pin is prohibited).

Remark The SAU and IICA pins are not used for communication between the 78KOR/Lx3 microcontrollers and
dedicated flash memory programmer, because single-line UART is used.

27.4.3 RESET pin

Signal conflict will occur if the reset signal of the dedicated flash memory programmer is connected to the RESET pin
that is connected to the reset signal generator on the board. To prevent this conflict, isolate the connection with the reset
signal generator.

The flash memory will not be correctly programmed if the reset signal is input from the user system while the flash
memory programming mode is set . Do not input any signal other than the reset signal of the dedicated flash memory
programmer.

Figure 27-5. Signal Conflict (RESET Pin)

78KOR/Lx3
microcontrollers

Dedicated flash memory programmer
Signal conflict conne%ion pin

Input pin

Another device

. ; Qutput pin

In the flash memory programming mode, a signal output by another device
will conflict with the signal output by the dedicated flash memory
programmer. Therefore, isolate the signal of another device.

27.4.4 Port pins

When the flash memory programming mode is set, all the pins not used for flash memory programming enter the same
status as that immediately after reset. If external devices connected to the ports do not recognize the port status
immediately after reset, the port pin must be connected to Vop or Vss via a resistor.

27.4.5 REGC pin

Connect the REGC pin to GND via a capacitor (0.47 to 1 xF) in the same manner as during normal operation.
Also, use a capacitor with good characteristics, since it is used to stabilize internal voltage.

27.4.6 X1 and X2 pins
Connect X1 and X2 in the same status as in the normal operation mode.

Remark In the flash memory programming mode, the internal high-speed oscillation clock (fiH) is used.
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78KOR/Lx3 CHAPTER 30 INSTRUCTION SET
Table 30-5. Operation List (13/17)
Instruction | Mnemonic Operands Bytes Clocks Operation Flag
Group Note 1| Note 2 Z AC CY
Rotate ROR Al 2 1 — | (CY, A7« Ao, Amnt < Am) x 1 x
ROL A1 2 1 — | (CY, Ao A7, Ams1 < Am) x 1 x
RORC | A1 2 1 — | (CY < Ao, A7 < CY, Amn-t < Am) x 1 x
ROLC A 1 2 1 — | (CY < A7, Ao« CY, An+1 < Am) x 1 x
ROLWC | AX,1 2 1 - (CY « AXis, AXo <~ CY, AXm+1 ¢ AXm) x 1 X
BC,1 2 1 - (CY « BCis, BCo <~ CY, BCm+1 <« BCm) x 1 x
Bit MOV CY, saddr.bit 3 1 - | CY « (saddr).bit x
manipulate CY, sfr.bit 3 1 — | oY « sfrbit x
CY, A.bit 2 1 - CY « A.bit X
CY, PSW.bit 3 1 - CY « PSW.bit x
CY,[HL].bit 2 1 4 CY « (HL).bit X
saddr.bit, CY 3 2 - (saddr).bit < CY
sfr.bit, CY 3 2 - sfr.bit < CY
A.bit, CY 2 1 - A.bit « CY
PSW.bit, CY 3 4 - PSW.bit <« CY X X
[HL].bit, CY 2 2 — | (HL).bit « CY
CY, ES:[HL].bit 3 2 5 CY « (ES, HL).bit x
ES:[HL].bit, CY 3 3 - (ES, HL).bit « CY
AND1 CY, saddr.bit 3 1 - CY « CY A (saddr).bit X
CY, sfr.bit 3 1 - CY « CY A sfr.bit x
CY, A.bit 2 1 - CY « CY A A.bit X
CY, PSW.bit 3 1 - CY « CY A PSW.bit X
CY,[HL].bit 2 1 4 | CY « CY A (HL).bit x
CY, ES:[HL].bit 3 2 5 | CY « CY A (ES, HL).bit x
OR1 CY, saddr.bit 3 1 - CY « CY v (saddr).bit x
CY, sfr.bit 3 1 - CY « CY v sfr.bit X
CY, A.bit 2 1 - CY « CY v A.bit X
CY, PSW.bit 3 1 - CY « CY v PSW.bit X
CY, [HL].bit 2 1 4 CY « CY v (HL).bit X
CY, ES:[HL].bit 3 2 5 CY « CY v (ES, HL).bit x
Notes 1. When the internal RAM area or SFR area is accessed, or for an instruction with no data access.
2. When the program memory area is accessed.

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

register (CKC).

2. This number of clocks is for when the program is in the internal ROM (flash memory) area.
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78KOR/Lx3

CHAPTER 31 ELECTRICAL SPECIFICATIONS

(2) Serial interface: Serial array unit (7/18)
(Ta =-40 to +85°C, 2.7 V < Vbob = EVbp < 5.5 V, Vss = EVss = AVss =0 V)

(e) Communication at different potential (2.5 V, 3 V) (UART mode) (dedicated baud rate generator output) (1/2)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate reception | 4.0V < Voo =EVop <55V, fmck/6 bps
27V<Vo<4.0V fok = 20 MHz, 3.3 Mbps
fmek = fork
2.7V <Vob=EVop<4.0V, fmek/6 bps
23V<Vh<27V ferk = 20 MHz, 3.3 Mbps
fmek = fork

Caution Select the TTL input buffer for RxDq and the N-ch open drain output (Voo tolerance) mode for TxDq by
using the PIMg and POMx registers.

Remarks 1. g: UART number (q = 0 to 3), g: PIM number (g = 1, 7), x: POM number (x =1, 7, 8)

2. Vo[V]: Communication line voltage

3. fumck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of the SMRmn register. m: Unit number (m = 0, 1),
n: Channel number (n =0, 2))

4. VH and ViL below are observation points for the AC characteristics of the serial array unit when
communicating at different potentials in UART mode.
40V<Vpopb=EVop<55V,27V<Ve<40V:VH=22V,ViL=0.8V
27V<Vob=EVop<4.0V,23V<Vu<27V:VH=20V,VL=05V
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78KOR/Lx3 APPENDIX B REGISTER INDEX

IFOL: Interrupt request flag regiSter OL ........cooi it e e ettt e e et e e e e st e e s snne e e e anbeeesaseeeesnneeas 748
IF1H: Interrupt request flag register TH ..........oo e 748
IF1L: Interrupt request flag regiSTEr TL ... ..ooi it b e sae e e neennee s 748
IF2H: Interrupt request flag register 2H ... 748
IF2L: Interrupt request flag rEGISTEI 2L ......cooiiiiieieie ittt ettt et ene s 748
HCA: HICA Shift FEGISIEN ... e e ae e s r e e sae e s n e e s ne e ne s 581
IICCLT1: ICA CONTIOl FEGISTEN T ...ttt ettt b e eb e bt e bt e b et e et e e bt e sae e e b e e e aneeean e e eneeeanee s 593
[ICCTLO: ICA CONEIOI FEUISTEE O ...ttt ettt e s s et e e s r e e s se e e b e e e saeesr e s eneeeanee s 584
1[0 e 107 = o (=T [ ] S TSP PP PPPTPPTPIN 591
[ICS: HICA STALUS FEUISTEN ... ettt ettt e e e b e e b e e s b e e e s b e e e be e e sbe e s be s e sseesr e s sneesanee s 589
IICWH: IICA high-level width SEtliNG regISTEr........couiiiiiieii it neeene s 595
IICWL: lICA low-level width Setting regiSter..........cociiiiiiiie e e 595
ISC: Input SWItCh CONTIOl FEGISTET ... .eeie et e e e e e e e e 195, 283, 464, 674
K

KRM: KeY return MOAE FEQISTON ... ettt e ettt e e e e e ettt e e e e e e s b s et e ee e e e s e ans et eeeaesaannbeeeaeeeeannnnnes 772
L

LCDCO: LCD ClIOCK CONTIOI FEGISTEN........eeeeiieieieeitet ettt ettt ettt ettt ettt st e st e st e e st e e enn e e sateesne e e nneeenee s 669
LCDM: LCD diSplay MOOE rEOISTEN ........eiiiiiiei ittt ettt e ettt e st e e s st e e s bs e e e e anbe e e e aneeeesbneeeennreeennee 667
LCDMD: LCD MOGE FEUISTET .....ueeeteieiiteetet ittt ettt stee ettt et e et e e bt e be e s bt e sab e e sa bt e sab e e eab e e sab e e eabeesabeeeabeesnneesneeennneenee s 667
LVIM: Low-voltage deteCtion reGISEr ...........c.uiiiiiiiieet ettt s 805
LVIS: Low-voltage detection 1evel SEIECE FEGISTE ......coiuuiiiiiiiii ettt st nnee s 808
M

MDAH: Multiplication/division data regiSter A ....... ..ot s 710
MDAL: Multiplication/division data reQISTEI A .......cooouiiiiiei e e e b e sabee e s rane e e s aabeeenaaee 710
MDBH: Multiplication/division data register Bi............couuiiiiiiiiieiieeiit ettt se e s e nnee s 711
MDBL: Multiplication/division data regiSter B ...........ccuuii i 711
MDCH: Multiplication/division data reGiStEr € .........c.eoiiiiiiieiiieiie ettt e et sa et sare e sne e nneeenee s 712
MDCL: Multiplication/division data register C ............cooui i 712
MDUC: Multiplication/diviSion CONTrol FEGISTEN ..........ueiiiiiiieiiii it 713
MIN: MINUEE COUNL FEISTEN ... s s s e e s ae e b e e s 354
MKOH: Interrupt mask flag register OH ............ooiiiiiiiiii et seee e sn e sne e e 752
MKOL: Interrupt mask flag regiSter OL ..........c.eo oo s 752
MK1H: Interrupt mask flag register TH ... e et sne e e 752
MK1L: Interrupt mask flag regiSter TL ........oo i e 752
MK2H: Interrupt mask flag register 2H ..........ooo e 752
MK2L: Interrupt mask flag regiSter 2L ..o e e 752
MONTH: MONEh COUNE FEGISTET ...ttt ettt rb e b e e b e s b e e st e e san e e sareesbe e e nnneenee s 357
N

NFENO: Noise filter enable regiSter O .........ueei i s e e s s e e e e s e e e e snneeesnnreeennes 465
NFEN1: Noise filter enable register 1 .........oo et 284
NFEN2: Noise filter enable regiStEr 2...........oeei i e e s e e s e e e e snn e e e e nnreeennes 284
o

OAC: Operational amplifier CONIOl FEGISTEN ......cci.uiiiiieiiieiee ettt sn e sn e 428
OSMC: Operation speed Mode CONIOI FEGISTEN ......cciiiuiiiiiiiie et e e st e sne e e saneeeeas 221
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78KOR/Lx3 APPENDIX C LIST OF CAUTIONS
(7/39)
s Function Details of Cautions Page
g S Function
g3
Olg
(@]
0 g Clock OSTC: The X1 clock oscillation stabilization wait time does not include the time until clock [p.213 O
% T | generator | Oscillation oscillation starts (“a” below).
) stabilization time
counter status
register
5 OSTS: To set the STOP mode when the X1 clock is used as the CPU clock, set the OSTS |p.214 O
@ Oscillation register before executing the STOP instruction.
stabilization time | Setting the oscillation stabilization time to 20 us or less is prohibited. p.214 0O
select register To change the setting of the OSTS register, be sure to confirm that the counting|p.214 O
operation of the OSTC register has been completed.
Do not change the value of the OSTS register during the X1 clock oscillation|p.214 O
stabilization time.
The oscillation stabilization time counter counts up to the oscillation stabilization time |p.214 [J
set by OSTS.
In the following cases, set the oscillation stabilization time of OSTS to the value
greater than the count value which is to be checked by the OSTC register after the
oscillation starts.
o If the X1 clock starts oscillation while the internal high-speed oscillation clock or
subsystem clock is being used as the CPU clock.
o If the STOP mode is entered and then released while the internal high-speed
oscillation clock is being used as the CPU clock with the X1 clock oscillating.
(Note, therefore, that only the status up to the oscillation stabilization time set by
L OSTS is set to OSTC after the STOP mode is released.)
g The X1 clock oscillation stabilization wait time does not include the time until clock |p.214 O
T oscillation starts (“a” below).
% CKC: System The clock set by CSS, MCMO, SDIV, and MDIV2 to MDIVO is supplied to the CPU |p.216 [J
@ clock control and peripheral hardware. If the CPU clock is changed, therefore, the clock supplied
register to peripheral hardware (except the real-time counter, timer array unit (when fsus/2,
fsue/4, the valid edge of TIOmn input, or the valid edge of INTRTCI is selected as the
count clock), clock output/buzzer output, and watchdog timer) is also changed at the
same time. Consequently, stop each peripheral function when changing the
CPU/peripheral operating hardware clock.
g If the peripheral hardware clock is used as the subsystem clock, the operations of the [p.216 O
T A/D converter and IICA are not guaranteed. For the operating characteristics of the
peripheral hardware, refer to the chapters describing the various peripheral hardware
as well as CHAPTER 31 ELECTRICAL SPECIFICATIONS.
|| DSCCTL: 20 20 MHz internal oscillation can only be used if Voo > 2.7 V. p.218 O
5 MHz internal Set SELDSC when 100 us have elapsed after having set DSCON with Voo >2.7V. [p.218 O
@ high-speed The internal high-speed oscillator must be operated (HIOSTOP = 0) when DSCON =1. |p.218 O
oscillation
control register
OSMC: Write “1” to FSEL before the following two operations. p.221 O
Operation speed |e Changing the clock prior to dividing fck to a clock other than fin.
mode control ¢ Operating the DMA controller.
register The CPU waits (140.5 clock (fcik)) when “1” is written to the FSEL bit. p.221 O
Interrupt requests issued during a wait will be suspended.
However, counting the oscillation stabilization time of fx can continue even while the
CPU is waiting.
To increase fck to 10 MHz or higher, set FSEL to “1”, then change fcik after two or|p.221 O
more clocks have elapsed.
Confirm that the clock is operating at 10 MHz or less before setting FSEL = 0. p.221 O
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78KOR/Lx3 APPENDIX C LIST OF CAUTIONS
(21/39)
s Function Details of Cautions Page
g S Function
g3
Olg
(@]
® | 5| Voltage ADVRC: A/D During voltage reference operation, be sure to connect a tantalum capacitor|p.436 [
I @ reference |reference (capacitance: 10 pF£30 %, ESR: 2 Q (max.), ESL: 10 nH (max.)) and a ceramic
;% voltage control | capacitor (capacitance: 0.1 4F+30 %, ESR: 2 Q (max.), ESL: 10 nH (max.)) to the
o register VRErFOUT/AVREFP pin for stabilizing the reference voltage. Furthermore, do not apply
a voltage from the VREFOUT/AVREFP pin during voltage reference operation.
To use voltage reference output (Vrerour) to the positive reference voltage of the A/D |p.436 O
converter (ADrerr) and the positive reference voltage of the the D/A converter
(DARrerp), be sure to set VRON to 1 after setting VRSEL to 1.
Rewriting DACSWn (n = 0, 1) during A/D conversion is prohibited when both the |p.437 O
positive reference voltage of the A/D converter (ADrerp) and the positive reference
voltage fo the D/A converter (DArerr) are the voltage reference output (Vrerour)
(VRSEL = 1 and DAREF = 1). Rewrite it when conversion operation is stopped
(ADCS = 0).
Do not change the output voltage of the reference voltage by using VRGV during the | p.437 O
L voltage reference operation (VRON = 1).
g VReFout pin The VREFOUT output voltage can be used only as the positive reference voltage of the [p.437 O
T internal A/D and D/A converters of the microcontroller. Do not connect an external
circuit other than a tantalum capacitor (capacitance: 10 xF+30 %, ESR: 2 Q (max.),
ESL: 10 nH (max.)) and a ceramic capacitor (capacitance: 0.1 4F+30 %, ESR: 2 Q
(max.), ESL: 10 nH (max.)) to the VREFOUT pin for stabilizing the reference voltage.
¥ | %5 | Configuration| SDRmn: Lower | Be sure to clear bit 8 to “0”. p.445 O
8 || of serial 8 bits of the
E array unit serial data
o register mn
PERO: When setting serial array unit m, be sure to set SAUmEN to 1 first. If SAUmMEN =0, [p.447 O
Peripheral writing to a control register of serial array unit m is ignored, and, even if the register is
enable register 0 |read, only the default value is read (except for input switch control register (ISC),
noise filter enable register (NFENO), port input mode register (PIM1, PIM7), port
output mode register (POM1, POM7, POMS8), port mode registers (PM1, PM5, PM7,
PM8), and port registers (P1, P5, P7, P8)).
After setting the SAUmMEN to 1, be sure to set the SPSm register after 4 or more [p.447 O
clocks have elapsed.
SPSm: Serial Be sure to clear bits 15 to 8 to “0”. p.448 0O
clock select After setting the SAUmMEN to 1, be sure to set the SPSm register after 4 or more [p.448 [
register m clocks have elapsed.
SMRmn: Serial |Be sure to clear bits 13t0 9, 7, 4, and 3 to “0”. Be sure to set bit 5 to “1”. p.449 O
mode register
mn
SCRmn: Serial |Be sure to clear bits 3, 6, and 11 to “0”. Be sure to set bit 2 to “1”. pp.451 O
communication to 453
operation setting
register mn
SDRmn: Serial | Be sure to clear bit 8 to “0”". p.454 O
data register mn | Setting SDRmn[15:9] = (0000000B, 0000001B) is prohibited when UART is used. p.454 O
Setting SDRmn[15:9] = 0000000B is prohibited when the simplified I°C is used. Set p.454 O
SDRmn[15:9] to 0000001B or greater.
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