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CHAPTER 3 CPU ARCHITECTURE

Figure 3-4. Memory Map (zPD78F0492)

FFFFH
Special function registers
(SFR)
256 x 8 bits
FFOOH
FEFFH General-purpose
registers
FEDFH
Internal high-speed RAM
1024 x 8 bits
FBOOH
FAFFH
st Reserved
Data memory FABOH
space FASFH LCD display RAM
FA4OH 32 x 8 bits
FASFH L ReservedNote 3
FA20H
FA1FH
Buffer RAM
32 x 8 bits
FAOOH
FOFFH
ot Reserved
6000H
5FFFH
Program iy Flash memory
memory space T 24576 x 8 bits
0000H

5FFFH

108FH
108EH

1085H
1084H

1080H
107FH

1000H
OFFFH

0800H
07FFH

008FH
008EH

0085H
0084H

0080H
007FH

0040H
003FH

0000H

Program area

On-chip debug security
ID setting areaNete 1
10 x 8 bits

Option byte areaNote 1
5 x 8 bits

Program area

1FFFHE

Boot cluster 1

CALLF entry area
2048 x 8 bits

Program area
1905 x 8 bits

On-chip debug security
ID setting arealNote !
10 x 8 bits

Option byte areaNete 1
5 x 8 bits

CALLT table area
64 x 8 bits

Vector table area
64 x 8 bits

Boot cluster oNote 2

Notes 1.

When boot swap is used:

Setting).
<R> 3.

Converter).

IDs to 0085H to O08EH.

When boot swap is not used: Set the option bytes to 0080H to 0084H, and the on-chip debug security

Set the option bytes to 0080H to 0084H and 1080H to 1084H, and the

on-chip debug security IDs to 0085H to 008EH and 1085H to 108EH.
2. Writing boot cluster 0 can be prohibited depending on the setting of security (see 28.8 Security

However, FA26H and FA27H can be used (See 13.3 Registers Used in 16-Bit AX Type A/D

Remark The flash memory is divided into blocks (one block = 1 KB). For the address values and block numbers,
see Table 3-2 Correspondence Between Address Values and Block Numbers in Flash Memory.

5FFFH

Block 17H

5C00H
5BFFH

Block O1H

Block 00H

1KB
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CHAPTER 3 CPU ARCHITECTURE

Figure 3-16. Correspondence Between Data Memory and Addressing (¢#PD78F0493)

SFR addressing

Register addressing

'

Short direct
addressing

FFFFH
Special function registers
(SFR)
256 x 8 bits
FF2OH | ...
FF1FH
FFOOH
FEFFH General-purpose
registers
FEEOH 32 x 8 bits
FEDFH
i Internal high-speed RAM
T 1024 x 8 bits
FE20H | ]
FE1FH
FBOOH
FAFFH
pt Reserved
FA60H
FASFH LCD display RAM
FA4OH 32 x 8 bits
FA3FH Note
FA20H Reserved
FA1FH
Buffer RAM
32 x 8 bits
FAOOH
FOFFH
+ Reserved
8000H
TFFFH
Flash memory
9~ 32768 x 8 bits
0000H

Direct addressing
Register indirect addressing
Based addressing

Based indexed addressing

Note However, FA26H and FA27H can be used (See 13.3 Registers Used in 16-Bit AX Type A/D Converter).
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CHAPTER 4 PORT FUNCTIONS

M| WReu

Figure 4-5. Block Diagram of P13

PU1

o—3

Selector

PU13 ) |

P-ch

© P13/SO10/TxDO

4
o WRpm
g PM1
L
= < PM13
WRpoRT
P1
A Output latch
~ (P13)
Serial interface CSI10 i>_. %
K}
Serial interface UARTO )
WRer
l PF1
S PF13
N
P1: Port register 1
PU1: Pull-up resistor option register 1
PM1:  Port mode register 1
PF1: Port function register 1
RD: Read signal
WRxx: Write signal
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CHAPTER 5 CLOCK GENERATOR

Figure 5-12. Examples of Incorrect Resonator Connection (2/2)

(c) Wiring near high alternating current (d) Current flowing through ground line of oscillator
(potential at points A, B, and C fluctuates)

Vop

Pmn

Vs X2

R AN
T 9 l
T

S
A . B TC
High current
77 cali

High current

(e) Signals are fetched

Vs! X2

Yo
T

[

e

Remark When using the subsystem clock, replace X1 and X2 with XT1 and XT2, respectively. Also, insert
resistors in series on the XT2 side.

Caution 2. When X2 and XT1 are wired in parallel, the crosstalk noise of X2 may increase with XT1,
resulting in malfunctioning.
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CHAPTER 5 CLOCK GENERATOR

5.6.8 Time required for switchover of CPU clock and main system clock

By setting bits 0 to 2 (PCCO to PCC2) and bit 4 (CSS) of the processor clock control register (PCC), the CPU clock
can be switched (between the main system clock and the subsystem clock) and the division ratio of the main system
clock can be changed.

The actual switchover operation is not performed immediately after rewriting to PCC; operation continues on the
pre-switchover clock for several clocks (see Table 5-7).

Whether the CPU is operating on the main system clock or the subsystem clock can be ascertained using bit 5
(CLS) of the PCC register.

Table 5-7. Time Required for Switchover of CPU Clock and Main System Clock Cycle Division Factor

Set Value Before Set Value After Switchover
Switchover
CSS |PCC2|PCC1{PCCO| €SS |PCC2|PCC1|PCCO| CSS [PCC2|PCC1{PCCO| CSS [PCC2|PCC1|PCCO| CSS [PCC2|PCC1{PCCO| CSS [PCC2|PCC1{PCCO| CSS [PCC2|PCC1{PCCO
ofofofofofofoft1|ofoft1|ofofOf1|[1|O|1|[O|O|[1|x]|x]x
0o|j0|0]|O 16 clocks 16 clocks 16 clocks 16 clocks 2fxp/fsus clocks
0|01 8 clocks 8 clocks 8 clocks 8 clocks fxp/fsus clocks
o|1}|0 4 clocks 4 clocks 4 clocks 4 clocks fxp/2fsus clocks
o 1|1 2 clocks 2 clocks 2 clocks 2 clocks fxp/4fsus clocks
100 1 clock 1 clock 1 clock 1 clock fxr/8fsus clocks
1 x| x| x 2 clocks 2 clocks 2 clocks 2 clocks 2 clocks

Caution Selection of the main system clock cycle division factor (PCCO to PCC2) and switchover from the
main system clock to the subsystem clock (changing CSS from 0 to 1) should not be set
simultaneously.

Simultaneous setting is possible, however, for selection of the main system clock cycle division
factor (PCCO to PCC2) and switchover from the subsystem clock to the main system clock
(changing CSS from 1 to 0).

Remarks 1. The number of clocks listed in Table 5-7 is the number of CPU clocks before switchover.
2. When switching the CPU clock from the main system clock to the subsystem clock, calculate the
number of clocks by rounding up to the next clock and discarding the decimal portion, as shown
below.

Example When switching CPU clock from fxp/2 to fsus/2 (@ oscillation with fxr = 10 MHz, fsus =
32.768 kHz)
fxp/fsus = 10000/32.768 = 305.1 — 306 clocks

By setting bit 0 (MCMO) of the main clock mode register (MCM), the main system clock can be switched (between
the internal high-speed oscillation clock and the high-speed system clock).

The actual switchover operation is not performed immediately after rewriting to MCMO; operation continues on the
pre-switchover clock for several clocks (see Table 5-8).

Whether the CPU is operating on the internal high-speed oscillation clock or the high-speed system clock can be
ascertained using bit 1 (MCS) of MCM.
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CHAPTER 6 16-BIT TIMER/EVENT COUNTERS 00

(4) Prescaler mode register 00 (PRMO00)
PRMOO is the register that sets the TM0O count clock and TI000 and TI010 pin input valid edges.
Rewriting PRMOO is prohibited during operation (when TMCO003 and TMCO002 = other than 00).
PRMOO can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets PRMO0O to O0H.

Cautions 1. Do not apply the following setting when setting the PRM001 and PRMO000 bits to 11 (to

specify the valid edge of the TI000 pin as a count clock).
¢ Clear & start mode entered by the TI000 pin valid edge
¢ Setting the TI000 pin as a capture trigger

2. If the operation of the 16-bit timer/event counter 00 is enabled when the TI000 or TI010 pin is
at high level and when the valid edge of the TI000 or TI010 pin is specified to be the rising
edge or both edges, the high level of the TIO00 or TIO10 pin is detected as a rising edge.
Note this when the TI0O00 or TI010 pin is pulled up. However, the rising edge is not detected
when the timer operation has been once stopped and then is enabled again.

3. The valid edge of TI010 and timer output (TO00) cannot be used for the P34 pin at the same
time. Select either of the functions.
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CHAPTER 6 16-BIT TIMER/EVENT COUNTERS 00

Figure 6-28. Timing Example of Clear & Start Mode Entered by TI000 Pin Valid Edge Input
(CR000: Capture Register, CR010: Compare Register) (2/2)

(b) TOCO0 = 13H, PRMO00 = 10H, CRC00, = 03H, TMCO00 = 0AH, CR010 = 0003H

TMOO register
M S P

0003H
0000H N

Operable bits 00 >
(TMCO003, TMC002)

10

Capture & count clear input
(TI000 pin input)

Capture register
(CR000)

Capture interrupt
(INTTMoo0) _L

Compare register
(CRO10) X 0003H

Compare match interrupt '| '| '| '|
(INTTMO010)

0000H M N S P

TOO0O0 output

This is an application example where the width set to CR0O10 (4 clocks in this example) is to be output from the
TOO00 pin when the count value has been captured & cleared.

TMOO is cleared (to 0000H) at the rising edge detection of the TI000 pin and captured to CR0O0O0 at the falling
edge detection of the TI0O00 pin. The TOOO output is inverted when TMOO is cleared (to 0000H) because the
rising edge of the TIO00 pin has been detected or when the value of TMOO matches that of a compare register
(CR0O10).

When bit 1 (CRC001) of capture/compare control register 00 (CRCO00) is 1, the count value of TMOO is captured
to CRO0O0 in the phase reverse to that of the input signal of the TI0O00 pin, but the capture interrupt signal
(INTTMOO0O0) is not generated. However, the INTTMOOO interrupt is generated when the valid edge of the TI010
pin is detected. Mask the INTTMOOO signal when it is not used.
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CHAPTER 7 8-BIT TIMER/EVENT COUNTERS 50, 51, AND 52

7.3 Registers Controlling 8-Bit Timer/Event Counters 50, 51,

and 52

The following five registers are used to control 8-bit timer/event counters 50, 51, and 52.

o Timer clock selection register 5n (TCL5n)

e 8-bit timer mode control register 5n (TMC5n)

¢ Input switch control register (ISC)

e Port mode register 3 (PM3) or port mode register 4 (PM4)
e Port register 3 (P3) or port register 4 (P4)

(1) Timer clock selection register 5n (TCL5n)

This register sets the count clock of 8-bit timer/event counter 5n and the valid edge of the TI5n pin input.

TCL5n can be set by a 1-bit or 8-bit memory manipulation instructio
Reset signal generation sets TCL5n to O0H.

Remark n=0to2

n.

Figure 7-6. Format of Timer Clock Selection Register 50 (TCL50)

Address: FF6AH  After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
TCL50 0 0 0 0 0 TCL502 TCL501 TCL500
TCL502 TCL501 TCL500 Count clock selection™*’
frrs = frrs = frRs =
2 MHz 5 MHz 10 MHz
0 0 0 TI50 pin falling edge
0 0 1 TI50 pin rising edge
0 1 0 fers"™®? 2 MHz 5 MHz 10 MHz
0 1 1 frrs/2 1 MHz 2.5 MHz 5 MHz
1 0 0 frrs/2° 500 kHz 1.25 MHz | 2.5 MHz
1 0 1 frrs/2° 31.25kHz | 78.13kHz | 156.25 kHz
1 1 0 frrs/2° 7.81 kHz 19.58 kHz | 39.06 kHz
1 1 1 fers/2"® 0.24kHz |0.61kHz |1.22kHz

Notes 1. If the peripheral hardware clock (frrs) operates on the high-speed system clock (fxH) (XSEL = 1), the

frrs operating frequency varies depending on the supply
e Vpp=2.71t05.5V: frrRs < 10 MHz
e Vob=1.8t02.7 V: frrs < 5 MHz

voltage.

2. If the peripheral hardware clock (frrs) operates on the internal high-speed oscillation clock (frH) (XSEL
=0), when 1.8 V < Vbp < 2.7 V, the setting of TCL502, TCL501, TCL500 = 0, 1, 0 (count clock: frrs) is

prohibited.

Cautions 1. When rewriting TCL50 to other data, stop the timer operation beforehand.

2. Be sure to clear bits 3 to 7 to 0.

Remark frrs: Peripheral hardware clock frequency
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CHAPTER 8 8-BIT TIMERS HO, H1, AND H2

Cautions 1. When TMHE1 = 1, setting the other bits of TMHMD?1 is prohibited. However, TMHMD1 can be
refreshed (the same value is written).

2. In the PWM output mode and carrier generator mode, be sure to set the 8-bit timer H compare
register 11 (CMP11) when starting the timer count operation (TMHE1 = 1) after the timer count
operation was stopped (TMHE1 = 0) (be sure to set again even if setting the same value to
CMP11).

3. When the carrier generator mode is used, set so that the count clock frequency of TMH1
becomes more than 6 times the count clock frequency of TM51.

4. The actual TOH1/P31/INTP3 pin output is determined depending on PM31 and P31, besides
TOH1 output.

Remarks 1. frrs: Peripheral hardware clock frequency
2. fr:  Internal low-speed oscillation clock frequency
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CHAPTER 12 10-BIT SUCCESSIVE APPROXIMATION TYPE A/D CONVERTER (uPD78F048x and 78F049x only)

12.4 10-Bit Successive Approximation Type A/D Converter Operations

12.4.1 Basic operations of A/D converter

<1>

<2>
<3>
<4>

<5>

<6>

<7>

<8>

<9>

<10>

<11>
<12>

<13>

Set bit 0 (ADCE) of the A/D converter mode register (ADM) to 1 to start the operation of the comparator.

Set channels for A/D conversion to analog input by using the A/D port configuration register (ADPCO0) and set
to input mode by using port mode register 2 (PM2).

Set A/D conversion time by using bits 6 to 1 (FR3 to FRO, LV1, and LVO0) of ADM.

Select one channel for A/D conversion using the analog input channel specification register (ADS).

Start the conversion operation by setting bit 7 (ADCS) of ADM to 1.

(<6> to <12> are operations performed by hardware.)

The voltage input to the selected analog input channel is sampled by the sample & hold circuit.

When sampling has been done for a certain time, the sample & hold circuit is placed in the hold state and the
sampled voltage is held until the A/D conversion operation has ended.

Bit 9 of the successive approximation register (SAR) is set. The series resistor string voltage tap is set to
(1/2) AVRrer by the tap selector.

The voltage difference between the series resistor string voltage tap and sampled voltage is compared by the
voltage comparator. If the analog input is greater than (1/2) AVrer, the MSB of SAR remains set to 1. If the
analog input is smaller than (1/2) AVrer, the MSB is reset to 0.

Next, bit 8 of SAR is automatically set to 1, and the operation proceeds to the next comparison. The series
resistor string voltage tap is selected according to the preset value of bit 9, as described below.

e Bit9 =1: (3/4) AVRer

e Bit9=0: (1/4) AVRer

The voltage tap and sampled voltage are compared and bit 8 of SAR is manipulated as follows.

e Analog input voltage > Voltage tap: Bit8 =1

¢ Analog input voltage < Voltage tap: Bit8 =0

Comparison is continued in this way up to bit 0 of SAR.

Upon completion of the comparison of 10 bits, an effective digital result value remains in SAR, and the result
value is transferred to the A/D conversion result register (ADCR, ADCRH) and then latched.

At the same time, the A/D conversion end interrupt request (INTAD) can also be generated.

Repeat steps <6> to <12>, until ADCS is cleared to 0.

To stop the A/D converter, clear ADCS to 0.

To restart A/D conversion from the status of ADCE = 1, start from <5>. To start A/D conversion again when
ADCE = 0, set ADCE to 1, wait for 1 us or longer, and start <5>. To change a channel of A/D conversion,
start from <4>.

Caution Make sure the period of <1> to <5> is 1 us or more.

Remark Two types of A/D conversion result registers are available.

362

¢ ADCR (16 bits): Store 10-bit A/D conversion value
o ADCRH (8 bits): Store 8-bit A/D conversion value
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<R> CHAPTER 13 16-BIT AZX TYPE A/D CONVERTER (xPD78F049x only)

13.1 Function of 16-Bit AX Type A/D Converter

The 16-bit AX type A/D converter converts an analog input signal into a digital value, and consists of up to three
channels (DS0-/DS0+, DS1-/DS1+, DS2-/DS2+) with a resolution of 16 bits.
The A/D converter has the following function.

¢ 16-bit resolution A/D conversion
16-bit resolution A/D conversion is carried out repeatedly for one analog input channel selected from DS0-/DS0+,
DS1-/DS1+, and DS2-/DS2+. Each time an A/D conversion operation ends, an interrupt request (INTDSAD) is
generated.
The conversion time can be shortened by lowering the resolution.

Figure 13-1. Block Diagram of 16-Bit AX Type A/D Converter

16-bit AX type A/D reference 16-bit AX type A/D power supply
REF+/P27 ©—» © AVrer
REF-/P26 ©
-—— ADDPON
DS2+/P25© 2 Select input+ 16-bit AX type A/D circuit [=—— HAC
DS2-/P24 © 2 i ANIMOD
DS1+/P23 © . n Select input-
DS1-/P22 ©— ﬁ
DS0+/P21 ©@—
DS0-/P20 ©@— ADDCE [~—— ADDFSO0, ADDFS1
Control circuit «—— ADDTS
T T [«—— ADDNO to ADDN2
4
—— INTDSAD

|ADPCOS‘ADPCO2‘ADPCO1 ‘ ADPCOOI

A/D port COA‘S%JC'E‘“O” 16-bit A type A/D 16-bit AX type A/D

register 0 ( 0) conversion result conversion status

register (ADDCR) register (ADDSTR)

2
A S B B
IADDPON‘ADDCE‘ HAC ‘ANIMOD‘ ADDS1 ‘ADDSOI IADDF81 ‘ADDFSO‘ADDTS‘ADDNZ ‘ ADDN1 ‘ADDNOI
AZ A/D converter control AZ A/D converter control

register 0 (ADDCTLO) register 1 (ADDCTL1)

S Internal bus g
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CHAPTER 13 16-BIT AZ TYPE A/D CONVERTER (4PD78F049x only)

(9) 16-bit AT type A/D converter control register 0 (ADDCTLO)
This register sets the 16-bit AX type A/D circuit or control circuit power on/off state, conversion start/stop state,
high-accuracy mode on/off state, AX input mode control, and analog input channel.

(10) 16-bit A type A/D converter control register 1 (ADDCTL1)
This register sets the sampling clock to be A/D converted, serial/parallel mode state and sampling count
(resolution).

(11) 16-bit AT type A/D conversion status register (ADDSTR)
This register checks which channel has completed conversion, when a 16-bit AX type A/D conversion operation
completion (conversion completion interrupt generation) and a conversion channel change occur at the same
time.

(12) A/D port configuration register 0 (ADPCO0)
This register switches the ANI0/P20/DS0- to ANI7/P27/REF+ pins to analog input (analog input of 16-bit A type

A/D converter or analog input of 10-bit successive approximation type A/D converter) or digital 1/0 of port.

(13) Port mode register 2 (PM2)
This register switches the ANI0/P20/DS0- to ANI7/P27/REF+ pins to input or output.
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CHAPTER 14 SERIAL INTERFACE UARTO

14.2 Configuration of Serial Interface UARTO

Serial interface UARTO includes the following hardware.

398

Table 14-1. Configuration of Serial Interface UARTO0

ltem

Configuration

Registers

Receive buffer register 0 (RXBO)
Receive shift register 0 (RXS0)
Transmit shift register 0 (TXSO0)

Control registers

Asynchronous serial interface operation mode register 0 (ASIMO)
Asynchronous serial interface reception error status register 0 (ASIS0)
Baud rate generator control register 0 (BRGCO)

Port function register 1 (PF1)

Port mode register 1 (PM1)

Port register 1 (P1)
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CHAPTER 14 SERIAL INTERFACE UARTO

(5) Port mode register 1 (PM1)
This register sets port 1 input/output in 1-bit units.
When using the P13/SO10/TxDO pin for serial interface data output, clear PM13 to 0. The output latch of P13 at

this time may be 0 or 1.
When using the P12/SI10/RxD0 pin for serial interface data input, set PM12 to 1. The output latch of P12 at this

time may be 0 or 1.
PM1 can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets this register to FFH.

Figure 14-6. Format of Port Mode Register 1 (PM1)

Address: FF21H  After reset: FFH R/W

Symbol 7 6 5 4 3 2 1 0
PM1 | PM17 ‘ PM16 ‘ PM15 ‘ PM14 ‘ PM13 ‘ PM12 ‘ PM11 ‘ PM10 |
PM1n P1n pin I/O mode selection (n =0 to 7)
0 Output mode (output buffer on)
1 Input mode (output buffer off)
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CHAPTER 15 SERIAL INTERFACE UART6

15.4.2 Asynchronous serial interface (UART) mode
In this mode, data of 1 byte is transmitted/received following a start bit, and a full-duplex operation can be

performed.

A dedicated UART baud rate generator is incorporated, so that communication can be executed at a wide range of
baud rates.

1)

438

Registers used

e Asynchronous serial interface operation mode register 6 (ASIM6)

¢ Asynchronous serial interface reception error status register 6 (ASIS6)
¢ Asynchronous serial interface transmission status register 6 (ASIF6)
¢ Clock selection register 6 (CKSR6)

e Baud rate generator control register 6 (BRGC6)

¢ Asynchronous serial interface control register 6 (ASICL6)

¢ Input switch control register (ISC)

e Port mode register 1 (PM1)

e Port register 1 (P1)

e Port mode register 11 (PM11)

e Port register 11 (P11)

The basic procedure of setting an operation in the UART mode is as follows.

<1> Set the CKSR6 register (see Figure 15-8).
<2> Set the BRGC6 register (see Figure 15-9).
<3> Set bits 0 to 4 (ISRM6, SL6, CL6, PS60, PS61) of the ASIM6 register (see Figure 15-5).
<4> Set bits 0 and 1 (TXDLV6, DIR6) of the ASICLS6 register (see Figure 15-10).
<5> Set bit 7 (POWERSG) of the ASIM6 register to 1.
<6> Set bit 6 (TXEB) of the ASIM6 register to 1. — Transmission is enabled.
Set bit 5 (RXEB) of the ASIM6 register to 1. — Reception is enabled.
<7> Write data to transmit buffer register 6 (TXB6). — Data transmission is started.

Caution Take relationship with the other party of communication when setting the port mode register
and port register.
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CHAPTER 18 LCD CONTROLLER/DRIVER

(3) Output waveforms of common signals and segment signals during LCD display signal output period
The voltages shown in Table 18-4 are output to the common signals and segment signals during the LCD
display signal output period.

When both common and segment signals are at the select voltage, a display on-voltage of £Vicp is obtained.
The other combinations of the signals correspond to the display off-voltage.

Table 18-4. LCD Drive Voltage

(a) Static display mode (during LCD display signal output period)

Common Signal

Segment Signal

Select Signal Level

Deselect Signal Level

Vss/Vico

Vico/Vss

Vico/Vss

—Vico/+Viep

ov/iov

(b) 1/2 bias method (during LCD display signal o

utput period)

Segment Signal

Select Signal Level

Deselect Signal Level

Common Signal Vss/Vico Vico/Vss
Select signal level Vico/Vss —Vieo/+Vico ov/ov

1 1 1 1
Deselect signal level Vict = Viez —?VLCD/+? Vieo +?VLCD/—? Vico

(c) 1/3 bias method (during LCD display signal output period)

Common Signal

Segment Signal

Select Signal Level

Deselect Signal Level

Vss/Vico

Vici/Vicz

1 1

Select signal level Vico/Vss —Vico/+Vieo 3 VLCD/+€ Viep
1 1 1 1

Deselect signal level Vica/Vict —?VLCD/+? Vieo +§ VLCD/—?VLCD

(d) 1/4 bias method (during LCD display signal o

utput period)

Segment Signal

Select Signal Level

Deselect Signal Level

Common Signal Vico/Vss Vici/Viez
1 1
Select signal level Vss/Vico +Vico/—Viep +?VLCD/—?VLCD
. 1 1 1 1
Deselect signal level Vict/Vics +TVLCD/—TVLCD —TVLCD/+TVLCD

User's Manual U18329EJ4VOUD

527



CHAPTER 18 LCD CONTROLLER/DRIVER

18.8.2 Example of procedure for using segment key scan function
Figure 18-34 shows the operation flow of the segment key scan and Figure 18-35 shows the key connection
example.

Figure 18-34. Operation Flow of Segment Key Scan

( START )

Initial setting

Segment key scan
(Key input wait status)

Segment key scan
(Key identification status)

Key input processing

Clear INTKR

Figure 18-35. Key Connection Example

KS0 ©
KS1 © LCD panel
KS2 © *
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CHAPTER 19 MANCHESTER CODE GENERATOR

Figure 19-9. Timing of Bit Sequential Buffer Mode (LSB First) (4/4)

(4) Transmit timing (MCOOLYV = 0, total transmit bit length = 13 bits)

MCOPWR

MCOOLV

MCOOSL

' Write Write !

f 1

vooerr-----( 1 X oo )- -

MCOTX - - - - 4 - - - £ (92910 "xxx10100" (5-bit data) >- -

IR —
MCGO pin 1 ' . ; !
MCOTSF . ' . -
INTMCG ” |'| i
(a) (b)
(a): “8-bit transfer period” — (b)
(b): “1/2 cycle of baud rate” + 1 clock (fxcLk) before the last bit of transmit data

fxcik:  Frequency of operation base clock selected by using the MCOCKS2 to MCOCKSO bits of the
MCOCTLI1 register
Last bit: Transfer bit when 3-bit counter = 000

Caution Writing the next transmit data to MCOTX must be complete within the period (a) during
continuous transmission. If writing the next transmit data to MCOTX is executed in the period
(b), the next data transmission starts 2 clocks (fxcLk) after the last bit has been transmitted.
Rewrite the MCOBIT before writing to MCOTX during continuous transmission.
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CHAPTER 31 ELECTRICAL SPECIFICATIONS (STANDARD PRODUCTS)

Serial Transfer Timing (1/2)

CSI10:

tkcym

tkim

tKHm

Standard products

/
SCK10 \
\ \____
tsikm tksim
SO Input data
tksom
SO10 Output data ><

Remark m=1,2
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APPENDIX A DEVELOPMENT TOOLS

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

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

—————————————————————————— Software package = -----===---------------,

1

1

1 » Software package
:

1

1

' Language processing software Debugging software
' o Assembler package « Integrated debugger°te*
: o C compiler package

1

X « Device fileNote ! @

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
o C library source fileN°t 2 1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Control software
* Project manager
(Windows only)Nete3

Host machine
(PC or EWS)

USB interface cableNo4

Power supply
unitNote4

|

Flash memory QB-78KO0LX3Note4
write environment ~ | I

Flash memory ]
programmer Emulation probe

[

Flash memory
write adapter

[

Flash memory

Notes 1. Download the device file (DF780495) for the 78K0/LF3 from the download site for development tools
(http://www.necel.com/micro/ods/eng/index.html).
2. The C library source file is not included in the software package.
3. The project manager PM+ is included in the assembler package.

The PM+ is only used for Windows.

4. The QB-78KO0LX3 is supplied with the integrated debugger ID78K0-QB, a USB interface cable, a power
supply unit, the on-chip debug emulator QB-MINI2, connection cables (10-pin and 16-pin cables), and
the 78K0-OCD board. Any other products are sold separately.

Download the software for operating the QB-MINI2 from the download site for development tools
(http://www.necel.com/micro/ods/eng/index.html) when using the QB-MINI2.
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