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78K0/Lx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (2/4): 78K0/LF3

Function Name I/0 Function After Reset | Alternate Function
SEGO to SEG3 Output LCD controller/driver segment signal outputs Output COM4 to COM7
SEG4 to SEG7 Input port P80 to P83
SEG8 to SEG11 P90 to P93
SEG12 to SEG15 P100 to P103
SEG16, SEG17 P110, P111
SEG18 P112/TxD6
SEG19 P113/RxD6
SEG20 to SEG23 P130 to P133
SEG24 (KSO0) LCD controller/driver segment signal outputs. P140 to P143
to SEG27 (KS3) Segment key source signal can be simultaneously output.

SEG28 (KS4) P150 to P153
to SEG31 (KS7)

SEG32"*' LCD controller/driver segment signal outputs Digital input | P27/ANI7""**
SEG33"*" port P26/ANIE" "
SEG34""’ P25/AN|5""?
SEG35"™"' P24/ANI4""°?
SEG36™"’ P23/ANI3""?
SEG37"*’ P22/AN|2""*?
SEG38"™"' P21/ANI1""?
SEG39™*’ P20/ANIQ""*?
COMO to COM3 Output LCD controller/driver common signal outputs Output -
COM4 to COM7 SEGO to SEG3
Vico to Vicz - LCD drive voltage - -
Vics Input port P40/KRO

Notes 1. 4PD78F047x and 78F048x only.
2. 4PD78F048x and 78F049x only.
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78K0/Lx3

CHAPTER 3 CPU ARCHITECTURE

Table 3-5. Vector Table

Vector Table Address Interrupt Source LC3 LD3 LE3 LF3
0000H RESET input, POC, LVI, WDT N N N N
0004H INTLVI J J y J
0006H INTPO J J x/ v
0008H INTP1 J J 3 J
000AH INTP2 J J y J
000CH INTP3 J J 3 J
000EH INTP4 - - y J
0010H INTP5 - - - J
0012H INTSRE6 J J 3 J
0014H INTSR6 J J x/ v
0016H INTST6 J J 3 J
0018H INTCSIO/INTSTO et v v J
001AH INTTMH1 J J v J
001CH INTTMHO J J y J
001EH INTTM50 J J y J
0020H INTTMO00 J J 3 J
0022H INTTMO10 J J x/ v
0024H INTAD o etes oe o
0026H INTSRO J J y J
0028H INTRTC J J y J
002AH INTTM51 J J v J
002CH INTKR J J 3 J
002EH INTRTCI J J v J
0030H INTDSAD - - eres Jere?
0032H INTTM52 J J y J
0034H INTTMH2 J J y J
0036H INTMCG J J x/ v
0038H INTRIN - J 3 J
003AH INTRERR/INTGP/INTREND/ - J x/ J
INTDFULL
003CH INTACSI - - - J
003EH BRK J J y J
Notes 1. INTSTO only.
2. 4PD78F041x only.
3. ©PD78F043x only.
4. PD78F045x and 78F046x only.
5. 1PD78F046x only.
6. uPD78F048x and 78F049x only.
7. pPD78F049x only.
Remark +: Mounted, —: Not mounted
RO1UH0180EJ0200 Rev.2.00 95
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78K0/Lx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-1. Block Diagram of P10

Vop
M-  WRru
l PUA1
S PU10
P-ch
RD
S

& A g NG
0 N 3
o]
c_é WRPpoRT
5 P1
C
= A Output latch

~ (P10) ——QO P10/PCL

WRem
PM1
S PM10
Alternate
function
AN
P1: Port register 1

PU1: Pull-up resistor option register 1
PM1:  Port mode register 1

RD: Read signal

WRxx: Write signal
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CHAPTER 4 PORT FUNCTIONS

78K0/Lx3
Figure 4-9. Block Diagram of P31, P33, P34
Vop
M-  WRru
PU3
PU31, PU33, PU34
P-ch
Alternate
function
RD
< e
3
3 ~ 8
g WRProRrT
2 P3
- Output latch P31/TOH1/INTPS,
(P31, P33, P34) +——©) P33/TIO0O/RTCDIV/RTCCL/BUZ/INTP2,
P34/TI52/TI010/TOO0/RTCTHZ/INTP1
WRem
PM3
PM31, PM33, PM34
Alternate
function
~/

P3: Port register 3
PUS: Pull-up resistor option register 3
PM3:  Port mode register 3
RD: Read signal
WRxx: Write signal
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78K0/Lx3

CHAPTER 4 PORT FUNCTIONS

4.2.10 Port 13
78K0/LC3 78K0/LD3 78KO0/LE3 78KO0/LF3
- - - P130/SEG20
- - - P131/SEG21
- - - P132/SEG22
- - - P133/SEG23

Port 13 is an 1/O port with an output latch.

Port 13 can be set to the input mode or output mode in 1-bit units using port

mode register 13 (PM13). When the P130 to P133 pins are used as an input port, use of an on-chip pull-up resistor can
be specified in 1-bit units by pull-up resistor option register 13 (PU13).

This port can also be used for segment signal output of the LCD controller/driver.

Either I/O port function or segment signal output function can be selected using port function register ALL (PFALL).
Reset signal generation sets port 13 to input mode.

Figure 4-23 shows a block diagram of port 13.

RO1UHO0180EJ0200 Rev.2.00
Feb 28, 2011

RENESAS

173



78K0/Lx3

CHAPTER 4 PORT FUNCTIONS

Notes 1. PD78F045x and 78F046x only.

2. The functions of the P20/ANI0/DS0-, P21/ANI1/DS0+, P22/ANI2/DS1-, P23/ANI3/DS1+, P24/ANI4/DS2-,
P25/ANI5/DS2+, P26/ANI6/REF—, and P27/ANI7/REF+ pins are determined according to the settings of
port function register 2 (PF2), A/D port configuration register 0 (ADPCO0), port mode register 2 (PM2),
analog input channel specification register (ADS), and AZ A/D converter mode register 0 (ADDCTLO0). For
details, see Table 4-8.

3. When using the P121 to P124 pins to connect a resonator for the main system clock (X1, X2) or subsystem
clock (XT1, XT2), or to input an external clock for the main system clock (EXCLK), the X1 oscillation mode,
XT1 oscillation mode, or external clock input mode must be set by using the clock operation mode select
register (OSCCTL) (for details, see 5.3 (1) Clock operation mode select register (OSCCTL) and (3)
Setting of operation mode for subsystem clock pin). The reset value of OSCCTL is 00H (all of the
P121 to P124 are Input port pins).

4. Targeted at registers corresponding to each port.

5. RxD6 can be set as the input source for TIO00 by setting ISC1 = 1.

6. Input enable of TM52 via TMH2 can be controlled by setting ISC2 = 1.

7. RxD6 can be set as the input source for INTPO by setting ISCO = 1.

8. PD78F046x only.

9. When the P40/KR0/VLcs pin is set to the 1/4 bias method, it is used as Vics. When the pin is set to another
bias method, it is used for the port function (P40) or the key interrupt function (KRO).

10. Set PF13 = 0 when using as port function.

11. 4PD78F044x and 78F045x only.

Remarks 1. x: Don’t care

- Does not apply.
PMxx: Port mode register
Pxx:  Port output latch

2. The functions within arrowheads (< >) can be assigned by setting the input switch control register (ISC).

3. X1, X2 pins can be used as on-chip debug mode setting pins (OCD1A, OCD1B) when the on-chip debug
function is used. For detail, see CHAPTER 29 ON-CHIP DEBUG FUNCTION.

RO1UHO0180EJ0200 Rev.2.00 204

Feb 28, 2011

RENESAS



78K0/Lx3 CHAPTER 5 CLOCK GENERATOR

Note 1

(1) Example of setting procedure when restarting oscillation of the internal high-speed oscillation clock
<1> Setting restart of oscillation of the internal high-speed oscillation clock (RCM register)
When RSTOP is cleared to 0, the internal high-speed oscillation clock starts operating.

<2> Waiting for the oscillation accuracy stabilization time of internal high-speed oscillation clock (RCM register)
Wait until RSTS is set to 12,

Notes 1. After a reset release, the internal high-speed oscillator automatically starts oscillating and the internal
high-speed oscillation clock is selected as the CPU clock.
2. This wait time is not necessary if high accuracy is not necessary for the CPU clock and peripheral
hardware clock.

(2) Example of setting procedure when using internal high-speed oscillation clock as CPU clock, and internal
high-speed oscillation clock or high-speed system clock as peripheral hardware clock
<1> e Restarting oscillation of the internal high-speed oscillation clock™"
(See 5.6.2 (1) Example of setting procedure when restarting internal high-speed oscillation clock).
¢ Oscillating the high-speed system clock™*
(This setting is required when using the high-speed system clock as the peripheral hardware clock. See
5.6.1 (1) Example of setting procedure when oscillating the X1 clock and (2) Example of setting

procedure when using the external main system clock.)

Note The setting of <1> is not necessary when the internal high-speed oscillation clock or high-speed system
clock is already operating.

<2> Selecting the clock supplied as the main system clock and peripheral hardware clock (MCM register)
Set the main system clock and peripheral hardware clock using XSEL and MCMO.

XSEL MCMO Selection of Main System Clock and Clock Supplied to Peripheral Hardware
Main System Clock (fxp) Peripheral Hardware Clock (fers)
0 Internal high-speed oscillation clock | Internal high-speed oscillation clock
1 (frH) (frH)
1 0 High-speed system clock (fxn)

<3> Selecting the CPU clock division ratio (PCC register)
When CSS is cleared to 0, the main system clock is supplied to the CPU. To select the CPU clock division
ratio, use PCCO0, PCC1, and PCC2.

CSSs PCC2 PCC1 PCCO CPU Clock (fceu) Selection
0 0 0 fxp
0 1 fxp/2 (default)
0 1 0 fxp/2?
0 1 1 fxp/2°
1 0 0 fxp/2*
Other than above Setting prohibited
RO1UH0180EJ0200 Rev.2.00 233

Feb 28, 2011 RENESAS



78K0/Lx3 CHAPTER 6 16-BIT TIMER/EVENT COUNTER 00

Figure 6-40. Example of Software Processing in Free-Running Timer Mode

FFFFH
M M M

TMOn register N / N / N, N ]
0000H —/ I

Operable bits
(TMC003, TMC002) 00> 01 ><0°

Compare register :>< M
(CRO03)

Compare match interrupt
(INTTMO00)

Compare register :>< N
(CR010)

Compare match interrupt
(INTTMO10)

Timer output control bits
(TOEO, TOC004, TOC001) J

TOO0O0 output

<1> <2>

<1> Count operation start flow

(s )

Register initial setting Initial setting of these registers is performed
PRMOO register, before setting the TMC003 and TMC002
CRCOO register, bits to 01.

TOCOO registerhete,
CRO000/CRO010 register,
TMCO00.TMCO001 bit,
port setting

TMCO003, TMCO002 bits =0, 1 Starts count operation

<2> Count operation stop flow

. The counter is initialized and counting is stopped
TMC003, TMC002 bits = 0, 0 by clearing the TMC003 and TMCO002 bits to 00.

=

Note Care must be exercised when setting TOC00. For details, see 6.3 (3) 16-bit timer output control register
00 (TOCO00).

ROTUHO180EJ0200 Rev.2.00 203
Feb 28, 2011 RENESAS



78K0/Lx3 CHAPTER 7 8-BIT TIMER/EVENT COUNTERS 50, 51, AND 52

Figure 7-15. Interval Timer Operation Timing (1/2)

(a) Basic operation

1 1 1
TMsn countvalue __ 00H X01HX X N XooHXotHX X N XooHXoiHX X N X
A A

Count start Cllear Cllear E

CR5n N N N N

A
Interrupt acknowledged

Interrupt acknowledged

Interval time Interval time
Remark Intervaltime=(N+ 1) xt
N = 01H to FFH
(b) When CR5n = 00H
Lot
caunteook [ LML
TM5n 00OH : 00H : 00H : : : :
CRS5n : 00H : 00H . . . .
s
Intle:gg;ne
Remark n=0to2
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Figure 8-1. Block Diagram of 8-Bit Timer HO
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78KO0/Lx3 CHAPTER 9 REAL-TIME COUNTER

Figure 9-22. Procedure for Writing Real-Time Counter

s )

_ Stops SEC to YEAR counters.
RWAIT =1 Mode to read and write count values
No .
RWST =1? Checks wait status of counter.
Yes
Writing SEC Writes second count register.
Writing MIN Writes minute count register.
Writing HOUR Writes hour count register.
Writing WEEK Writes week count register.
Writing DAY Writes day count register.
Writing MONTH Writes month count register.
Writing YEAR Writes year count register.
RWAIT =0 Sets counter operation.

RWST = g?Nete

G

Note Be sure to confirm that RWST = 0 before setting STOP mode.

Caution Complete the series of operations of setting RWAIT to 1 to clearing RWAIT to 0 within 1 second.

Remark SEC, MIN, HOUR, WEEK, DAY, MONTH, and YEAR may be written in any sequence.
All the registers do not have to be set and only some registers may be written.
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78K0/Lx3

CHAPTER 15 SERIAL INTERFACE UART6

Figure 15-10. Format of Asynchronous Serial Interface Control Register 6 (ASICL6) (2/2)

SBL62 SBL61 SBL60 SBF transmission output width control
1 0 1 SBF is output with 13-bit length.
1 1 0 SBF is output with 14-bit length.
1 1 1 SBF is output with 15-bit length.
0 0 0 SBF is output with 16-bit length.
0 0 1 SBF is output with 17-bit length.
0 1 0 SBF is output with 18-bit length.
0 1 1 SBF is output with 19-bit length.
1 0 0 SBF is output with 20-bit length.

DIR6 First-bit specification
0 MSB
1 LSB

TXDLV6 Enables/disables inverting TxD6 output

0 Normal output of TxD6
1 Inverted output of TxD6

Cautions 1. In the case of an SBF reception error, the mode returns to the SBF reception mode. The status of
the SBRF6 flag is held (1).

2. Before setting the SBRT6 bit, make sure that bit 7 (POWERS6) and bit 5 (RXE6) of ASIM6 = 1. After
setting the SBRT6 bit to 1, do not clear it to 0 before SBF reception is completed (before an
interrupt request signal is generated).

3. The read value of the SBRT6 bit is always 0. SBRT6 is automatically cleared to 0 after SBF
reception has been correctly completed.

4. Before setting the SBTT6 bit to 1, make sure that bit 7 (POWER®6) and bit 6 (TXE6) of ASIM6 = 1.
After setting the SBTT6 bit to 1, do not clear it to 0 before SBF transmission is completed (before
an interrupt request signal is generated).

5. The read value of the SBTT6 bit is always 0. SBTT6 is automatically cleared to 0 at the end of
SBF transmission.

6. Do not set the SBRT6 bit to 1 during reception, and do not set the SBTT6 bit to 1 during
transmission.

7. Before rewriting the DIR6 and TXDLV6 bits, clear the TXE6 and RXE6 bits to 0.

8. When the TXDLV6 bit is set to 1 (inverted TxD6 output), the TxD6/Pxx pin cannot be used as a
general-purpose port, regardless of the settings of POWER6 and TXE6. When using the TxD6/Pxx
pin as a general-purpose port, clear the TXDLV6 bit to 0 (normal TxD6 output).
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78K0/Lx3

CHAPTER 15 SERIAL INTERFACE UART6

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

Table 15-2. Relationship Between Register Settings and Pins (1/4)

(a) 78KO/LC3

(i) When the P12 and P13 are selected as the UART6 pins using the bits 4, 5 (ISC4, ISC5) of the ISC register

POWER6| TXE6 RXE6 PM13 P13 PM12 P12 UART6 Pin Function
Operation  T,D6/KR4/TxD0/P13RxD6/KR3/RXD0/P12
0 0 0 xNote ot XM xNete Stop KR4/TxD0/P13 KR3/RxD0/P12
1 0 1 xNote ot 1 x Reception KR4/P13 RxD6
1 0 x ot XMt Transmission TxD6 KR3/P12
1 1 x 1 x Transmission/ TxD6 RxD6
reception

Note Can be set as port function, key interrupt, or serial interface UARTO (only when UARTG is stopped).

Caution TxD6/SEG6/P112 and RxD6/SEG7/P113 pins function as the SEG6/P112 and SEG7/P113.

Remark x: don’t care
POWERSG: Bit 7 of asynchronous serial interface operation mode register 6 (ASIM6)
TXE®6: Bit 6 of ASIM6
RXES6: Bit 5 of ASIM6
PM1x: Port mode register
P1x: Port output latch

(ii) When the P112 and P113 are selected as the UART6 pins using the bits 4, 5 (ISC4, ISC5) of the ISC register

POWER6| TXE6 RXE6 | PM112 P112 PM113 | P113 UART6 Pin Function
Operation TxD6/SEG6/P112 | RxD6/SEG7/P113
0 0 0 Xt ot xNote xNoe Stop SEG6/P112 SEG7/P113
1 0 1 ot ot 1 x Reception SEG6/P112 RxD6
1 0 0 1 XM XMt Transmission TxD6 SEG7/P113
1 1 1 1 x Transmission/ TxD6 RxD6
reception

Note Can be set as port function or segment output.

Caution TxD6/KR4/TxD0/P13 and RxD6/KR3/RxD0/P12 pins function as the KR4/TxD0/P13 and KR3/RxD0/P12.

Remark x: don’t care
POWERS®: Bit 7 of asynchronous serial interface operation mode register 6 (ASIM6)
TXES6: Bit 6 of ASIM6
RXE6: Bit 5 of ASIM6
PM11x:  Port mode register
P11x: Port output latch
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78K0/Lx3 CHAPTER 17 SERIAL INTERFACE CSIAO

Figure 17-19. Automatic Transmission Mode Flowchart

C S ) _—

Set CSIAEO to 1

Set the communication rate

Write transmit data
in internal buffer RAMNe®

\ Software execution

Set ADTPO to the value (pointer
value) obtained by subtracting 1
from the number of transmit
data bytes

Set the automatic
transmission mode

Set ATSTAO to 1

Write transmit data from
internal buffer RAM to SIOAQ

Increment ADTCO

Transmission operation

Hardware execution

No

ADTPO = ADTCO

No

Software execution

Yes

C End ) oy

CSIAEQ:  Bit 7 of serial operation mode specification register 0 (CSIMAOQ)
ADTPO: Automatic data transfer address point specification register 0
ADTIO: Automatic data transfer interval specification register 0
ATSTAO: Bit 0 of serial trigger register 0 (CSITO)

SIOAO: Serial I/O shift register 0

ADTCO:  Automatic data transfer address count register 0

TSFO: Bit O of serial status register 0 (CSIS0)

Note A wait state may be generated when data is written to the buffer RAM. For details, see CHAPTER
34 CAUTIONS FOR WAIT.
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78K0/Lx3

CHAPTER 18 LCD CONTROLLER/DRIVER

18.4.2 Setting method when using segment key scan function (KSON = 1)
When using the segment key scan function (KSON = 1), set the LCD controller/driver as follows. Set the LCD

controller/driver using the following procedure.

<1>

<2>

<3>

<4>

<5>

<6>

<7>
<8>

<9>

<10>

<11>

<12>

Set (VAON = 1) internal gate voltage boosting (bit 4 of the LCD display mode register (LCDM))."""

Set the resistance division method via MDSETO and MDSET1 (bits 4 and 5 of the LCD mode register
(LCDMD)) (MDSETO = 0: external resistance division method, MDSETO = 1: internal resistance division
method).

Set (KSON = 1) KSON (bit 0 of the LCD mode register (LCDMD)).

Set the pins to be used as segment outputs to the port function registers (PF2m, PFnALL).

Set the port function register 1 (PF1) to 00H (PF13 = 0) when using P13/KR4 pin as a segment key scan
input pin.""°*

Use port mode register 1 (PM1) and port mode register 4 (PM4) to set the pin to be used as a key scan
input pin"** to PM1p = 1, PM4m = 1 (input mode).

Use pull-up resistor option register 1 (PU1) and pull-up resistor option register 4 (PU4) to set the pin to be

Note 3

used as a key scan input pin to PU1p = 0, PU4m = 0 (connects an on-chip pull-up resistor only during
the segment key scan output period).

Use the key return mode register (KRM) to set the pin to be used as a segment key scan input pin to
KRMm = 1"**

Set an initial value to the RAM for LCD display.

Set an initial value of segment key scan output to P14, P15.

Set the number of time slices via LCDMO to LCDM2 (bits 0 to 2 of the LCD display mode register

(LCDM)).

Set the LCD source clock and LCD clock via LCD clock control register 0 (LCDCO).

Set (SCOC = 1) SCOC (bit 6 of the LCD display mode register (LCDM)).

Deselect signals are output from all the segment and common pins, and the non-display status is entered.
Start output corresponding to each data memory by setting (LCDON = 1) LCDON (bit 7 of LCDM).

Hereinafter, set data to the data memory according to the contents displayed, and perform segment key scan

output settings for the port registers (P14, P15) according to the contents of the segment key scan output.

Notes 1. Set VAON based on the following conditions.

<When set to the 1/3 bias method>
* When2.5V <Vico=Vop <5.5V: VAON =0
e When 1.8 V < Vicp =Vop <3.6 V: VAON =1
<When set to the 1/2 bias method or 1/4 bias method >
e When2.7V <Vico=Vop<55V: VAON =0
e When 1.8V <Vico = Vop < 3.6 V: VAON = 1

2. 78KO0/LCS3, 78K0/LDS3 only.

3. When using the segment key scan function, be sure to set port 1 and port 4 as a segment key scan
input pin and the pull-up resistor option register of the port to be used to PU1p = 0, PU4m = 0
(connects an on-chip pull-up resistor only during the segment key scan output period).

An external pull-up resistor cannot be used, because it affects the LCD display output.

4. An interrupt request flag may be set when KRM has been changed. Consequently, change the KRM
register after having disabled interrupts, and enable interrupts after having cleared the interrupt
request flag.
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78K0/Lx3 CHAPTER 18 LCD CONTROLLER/DRIVER

18.7.5 Eight-time-slice display example

Figure 18-34 shows how the 15X 8 dots LCD panel having the display pattern shown in Figure 18-33 is connected to
the segment signals (SEG4 to SEG18) and the common signals (COMO to COM7) of the 78K0/LF3 chip. This example
displays data "123" in the LCD panel. The contents of the display data memory (addresses FA44H to FA52H) correspond
to this display.

The following description focuses on numeral "3" ( 3 ) displayed in the first digit. To display "3." in the LCD panel, it is
necessary to apply the select or deselect voltage to the SEG4 and SEG8 pins according to Table 18-10 at the timing of the
common signals COMO to COM7; see Figure 18-33 for the relationship between the segment signals and LCD segments.

Table 18-10. Select and Deselect Voltages (COMO to COM7)

Segment SEG4 SEG5 SEG6 SEG7 SEG8
Common
COMo Select Select Select Select Select
COM1 Deselect Select Deselect Deselect Deselect
COM2 Deselect Deselect Select Deselect Deselect
COM3 Deselect Select Deselect Deselect Deselect
COM4 Select Deselect Deselect Deselect Deselect
COM5 Select Deselect Deselect Deselect Select
COM6 Deselect Select Select Select Deselect
COM7 Deselect Deselect Deselect Deselect Deselect

According to Table 18-10, it is determined that the display data memory location (FA44H) that corresponds to SEG4
must contain 00110001.

Figure 18-35 shows examples of LCD drive waveforms between the SEG4 signal and each common signal. When the
select voltage is applied to SEG4 at the timing of COMO, a waveform is generated to turn on the corresponding LCD
segment.

Figure 18-33. Eight-Time-Slice LCD Display Pattern and Electrode Connections

comMo
COoMm1
COMm2
COM3
COM4
COM5
COMeé
com7
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78K0/Lx3 CHAPTER 21 INTERRUPT FUNCTIONS

(4) External interrupt rising edge enable register (EGP), external interrupt falling edge enable register (EGN)
These registers specify the valid edge for INTPO to INTP5.
EGP and EGN are set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears these registers to 00H.

Figure 21-5. Format of External Interrupt Rising Edge Enable Register (EGP)
and External Interrupt Falling Edge Enable Register (EGN)

(a) 78K0/LC3, 78K0/LD3

Address: FF48H  After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0

EGP 0 0 0 0 EGP3 EGP2 EGP1 EGPO

Address: FF49H  After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0

EGP 0 0 0 0 EGN3 EGN2 EGN1 EGNO

(b) 78KO/LE3

Address: FF48H After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0

EGP 0 0 0 EGP4 EGP3 EGP2 EGP1 EGPO

Address: FF49H  After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0

EGP | 0 0 0 EGN4 EGN3 EGN2 EGN1 EGNO

(c) 78KO/LF3

Address: FF48H  After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0

EGP | 0 0 EGP5 EGP4 EGP3 EGP2 EGP1 EGPO

Address: FF49H  After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
EGN 0 0 EGN5 EGN4 EGN3 EGN2 EGN1 EGNO
EGPn EGNn INTPn pin valid edge selection (n =0 to 5)
0 0 Edge detection disabled
0 1 Falling edge
1 0 Rising edge
1 1 Both rising and falling edges
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CHAPTER 23 STANDBY FUNCTION

(2) Oscillation stabilization time select register (OSTS)
This register is used to select the X1 clock oscillation stabilization wait time when the STOP mode is released.
When the X1 clock is selected as the CPU clock, the operation waits for the time set using OSTS after the STOP

mode is released.

When the internal high-speed oscillation clock is selected as the CPU clock, confirm with OSTC that the desired
oscillation stabilization time has elapsed after the STOP mode is released. The oscillation stabilization time can be
checked up to the time set using OSTC.

OSTS can be set by an 8-bit memory manipulation instruction.

Reset signal generation sets OSTS to 05H.

Figure 23-2. Format of Oscillation Stabilization Time Select Register (OSTS)

Address: FFA4H  After reset: 05H R/W

Symbol 7 6 5 4 3 2 1 0
OSTS 0 0 0 0 0 OSTS2 ‘ OSTS1 ‘ OSTS0
0OSTS2 OSTSH1 OSTSO0 Oscillation stabilization time selection

fx =10 MHz
0 0 1 2" ffx 204.8 us
0 1 0 2%%/fx 819.2 us
0 1 1 2"/fx 1.64 ms
1 0 0 2%%/fx 3.27ms
1 0 1 2"%/fx 6.55 ms
Other than above Setting prohibited
Cautions 1. To set the STOP mode when the X1 clock is used as the CPU clock, set OSTS before

executing the STOP instruction.
Do not change the value of the OSTS register during the X1 clock oscillation
stabilization time.
The oscillation stabilization time counter counts up to the oscillation stabilization
time set by OSTS. If the STOP mode is entered and then released while the internal
high-speed oscillation clock is being used as the CPU clock, set the oscillation
stabilization time as follows.

¢ Desired OSTC oscillation stabilization time < Oscillation stabilization time set

by OSTS

Note, therefore, that only the status up to the oscillation stabilization time set by
OSTS is set to OSTC after STOP mode is released.
The X1 clock oscillation stabilization wait time does not include the time until clock
oscillation starts (“a” below).

STOP mode release

X1 pinvoltage l
waveform

Remark fx: X1 clock oscillation frequency
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78KO0/Lx3 APPENDIX A DEVELOPMENT TOOLS

APPENDIX A DEVELOPMENT TOOLS

The following development tools are available for the development of systems that employ the 78KO0/Lx3
microcontrollers.
Figure A-1 shows the development tool configuration.

Figure A-1. Development Tool Configuration (1/2)

(1) When using the in-circuit emulator QB-78K0LX3

-------------------------- Software package =~ ----------------------

- Software package

Language processing software
- Assembler package
@ - C compiler package @ - Integrated debuggerete?
- Device fileNote

Control software
- Project manager
(Windows only)Nete2

Debugging software

Host machine

(PC or EWS)

USB interface cableNete?
E—=\

QB-78KOLX3Nete 3

Power supply unit

< Flash memory write environment >

Flash memory

Emulation probe

programmerhete 3
.~ Off-board “+ +*" On-board s ]
', programming,’ ', programming ,' Conversion adapter
~ - ~ >

Flash memory
write adapter

78K0/Lx3
microcontroller

Target connector

Target system

Notes 1. Download the device file for 78K0/Lx3 microcontrollers (DF780495) and the integrated debugger ID78K0-
QB from the download site for development tools (http://www.renesas.com/micro/en/ods/).
2. The project manager PM+ is included in the assembler package.
PM+ cannot be used other than with Windows™.
3. QB-78KOLX3 is supplied with the integrated debugger ID78K0-QB, a USB interface cable, the on-chip
debug emulator with programming function QB-MINI2, connection cables (10-pin and 16-pin cables), and
the 78K0-OCD board. Any other products are sold separately.
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