E 0)( l Renesas Electronics America Inc - UPD78F0463GB-GAH-AX Datasheet

Details

Product Status

Core Processor
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Data Converters
Oscillator Type
Operating Temperature
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Package / Case

Supplier Device Package

Purchase URL
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Active

78K/0

8-Bit

10MHz

3-Wire SIO, LINbus, UART/USART
LCD, LVD, POR, PWM, WDT
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32KB (32K x 8)

FLASH

1IKx 8

1.8V ~ 5.5V

A/D 8x10b, 3x16b

Internal

-40°C ~ 85°C (TA)

Surface Mount

64-LQFP
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Figure 3-2. Memory Map (zPD78F0461)

Data memory
space

Program

FFFFH
Special function registers
(SFR)
256 x 8 bits

FFOOH

FEFFH General-purpose

registers
FEEOH 32 x 8 bits
FEDFH
Internal high-speed RAM
768 x 8 bits
FCOOH
FBFFH
P Reserved 3

FA58H

FASTH LCD display RAM
FA4OH 24 x 8 bits
FA3FH

- ReservedNote 3 =

4000H

3FFFH

memory space

0000H

Flash memory
16384 x 8 bits

3FFFH

108FH
108EH

1085H
1084H

1080H
107FH

1000H
OFFFH

0800H
07FFH

008FH
008EH

0085H
0084H

0080H
007FH

0040H
003FH

0000H

Program area

1FFFH

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

Boot cluster 1

Option byte areaNote 1
5 x 8 bits

Program area

CALLF entry area
2048 x 8 bits

Program area
1905 x 8 bits

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

Boot cluster oNote 2

Option byte areaNote 1
5 x 8 bits

CALLT table area
64 % 8 bits

Vector table area
64 x 8 bits

Notes 1.

When boot swap is used:

2. Writing boot cluster 0 can be prohibited depending on the setting of security (see 27.8 Security

Setting).

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

Converter).

Remark

IDs to 0085H to 008EH.

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.

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.

3FFFH
3C00H

3BFFH

1KB
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Figure 3-4. Memory Map (©zPD78F0462)

Data memory
space

Program

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
Reserved
FA58H
FASTH LCD display RAM
FA4OH 24 % 8 bits
FA3FH
= ReservedNote 3
6000H
5FFFH

memory space

0000H

Flash memory
24576 x 8 bits

5FFFH

Program area

108FH
108EH

On-chip debug security

ID setting areaNete 1
1085H 10 x 8 bits
1084H Option byte areaNote !
1080H 5 x 8 bits
107FH
Program area

1000H
OFFFH

1FFFHE

Boot cluster 1

0800H

CALLF entry area
2048 x 8 bits

07FFH

008FH

Program area
1905 x 8 bits

008EH

0085H
0084H
0080H
007FH

0040H
003FH

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

Option byte areaNete 1
5 x 8 bits

CALLT table area
64 x 8 bits

0000H

Vector table area
64 x 8 bits

Boot cluster oNote 2

Notes 1. When boot swap is not used: Set the option bytes to 0080H to 0084H, and the on-chip debug security
When boot swap is used:

2. Writing boot cluster 0 can be prohibited depending on the setting of security (see 27.8 Security

Setting).

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

Remark The flash memory is divided into blocks (one block = 1 KB). For the address values and block numbers,

IDs to 0085H to O08EH.

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.

see Table 3-2 Correspondence Between Address Values and Block Numbers in Flash Memory.

5FFFH

5C00H
5BFFH

1KB
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CHAPTER 3 CPU ARCHITECTURE

Figure 3-14. Correspondence Between Data Memory and Addressing (#PD78F0462)

FFFFH A
Special function registers .
(SFR) SFR addressing
256 x 8 bits
FR2OH | b __
FF1FH
FFOOH
FEFFH General-purpose * ]
registers Register addressing
FEEOH 32 x 8 bits | Short direct
FEDFH addressing
B Internal high-speed RAM B
T 1024 x 8 bits T
FE20H | o]
FE1FH
FFE,(;)g : Direct addressing
Reserved . e .
FA58H Register indirect addressing
FA57H ;
chglipéaétSAM Based addressing
FA40H
FA3FH Based indexed addressing
- ReservedNote -
6000H
5FFFH
Flash memory
=~ 24576 x 8 bits ~
0000H

<R> 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 3 CPU ARCHITECTURE

Figure 3-16. Correspondence Between Data Memory and Addressing (#PD78F0463)

FFFFH A
Special function registers .
(SFR) SFR addressing
256 x 8 bits
FR2OH | b __
FF1FH
FFOOH
FEFFH General-purpose * ]
registers Register addressing
FEEOH 32 x 8 bits | Short direct
FEDFH addressing
B Internal high-speed RAM 1
T 1024 x 8 bits T
FE20H | o]
FE1FH
FFE,(;)g : Direct addressing
o0 Reserved 9~ . oo .
FA58H Register indirect addressing
FA57H ;
chglipéaétSAM Based addressing
FA40H
FA3FH Based indexed addressing
+ ReservedNete +
8000H
7FFFH
Flash memory
- 32768 x 8 bits =~
0000H

<R> 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 3 CPU ARCHITECTURE

3.3.3 Table indirect addressing

[Function]
Table contents (branch destination address) of the particular location to be addressed by bits 1 to 5 of the
immediate data of an operation code are transferred to the program counter (PC) and branched.
This function is carried out when the CALLT [addr5] instruction is executed.
This instruction references the address stored in the memory table from 40H to 7FH, and allows branching to
the entire memory space.

<R> [lustration]

15 6 5 10
addr5 | 0 0 00O 0O O O O0 0 1 ‘ taso ‘ 0 |
7 6 5 i 10
Operation code | 11 ‘ tas-o ‘ 1 |
15 8 7 6 5 10

‘ | ... The value of the effective address is

Effective address |0 0 0 0 0 0 0 0}0 1‘ the same as that of addr5.

7 Memory (Table) 0
Low Addr.

Effective address+1 High Addr.

15 8 7 0

PC

3.3.4 Register addressing

[Function]
Register pair (AX) contents to be specified with an instruction word are transferred to the program counter (PC)
and branched.
This function is carried out when the BR AX instruction is executed.

[Mustration]

p A X

15 8 7 0

PC
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CHAPTER 4 PORT FUNCTIONS
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Figure 4-9. Block Diagram of P41 and P42

Vop
Y
WReu
J PU4
S PU41, PU42
P-ch
Alternate
function
RD
1]
=}
a S O< | O<| '
= ) | 5
[0]
£ [}
WRPporT
P4
Output latch P41/RIN/KR1
|
S (P41, P42) ©) P42/KR2 ’
WRem
PM4
& PM41, PM42
—~_/
P4: Port register 4

PU4: Pull-up resistor option register 4
PM4:  Port mode register 4

RD: Read signal

WRxx: Write signal
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CHAPTER 6 16-BIT TIMER/EVENT COUNTER 00

(2) Operation in clear & start mode entered by TI000 pin valid edge input
(CR000: compare register, CR010: capture register)

Figure 6-25. Block Diagram of Clear & Start Mode Entered by TI000 Pin Valid Edge Input
(CR000: Compare Register, CR010: Capture Register)

. Edge
T1000 pin © detector
Clear
Count clock \ Timer counter
r ) (TMO00)
. {} Match signal _ Interrupt signal
Operable bits ﬁ I (INTTMO00)
TMCO003, TMCO002 : TO00
Compare register Output | output ]
(CR000) controller © TOO00 pin
Capture signal ||  Capture register Interrupt signal
(CR0O10) (INTTMO10)

Figure 6-26. Timing Example of Clear & Start Mode Entered by TI000 Pin Valid Edge Input
(CR000: Compare Register, CR010: Capture Register) (1/2)

(a) TOCO0 = 13H, PRMO00O = 10H, CRC00, = 04H, TMCO00 = 08H, CR000 = 0001H

M N P Q

TMOO register

0000H

Operable bits
(TMCO003, TMC002)

00 10

Capture & count clear input
(TI1000 pin input)

Compare register
(CR000) X 0001H
Compare match interrupt
(INTTMO000)

Capture register
(CR010) 0000H X M > N S P

Capture interrupt '|
(INTTMO010)

P
ol

TOO00 output

This is an application example where the TO00 output level is inverted when the count value has been captured
& cleared.

The count value is captured to CR010 and TMOO is cleared (to 0000H) when the valid edge of the TIO00 pin is
detected. When the count value of TMOO is 0001H, a compare match interrupt signal (INTTMOOO) is generated,
and the TOOO output level is inverted.
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CHAPTER 6 16-BIT TIMER/EVENT COUNTERS 00

(9) Capture operation

(a) When valid edge of TI000 is specified as count clock
When the valid edge of TIO00 is specified as the count clock, the capture register for which TI000 is specified
as a trigger does not operate correctly.

(b) Pulse width to accurately capture value by signals input to TI010 and TI000 pins
To accurately capture the count value, the pulse input to the TIO00 and TI010 pins as a capture trigger must
be wider than two count clocks selected by PRMOO (see Figure 6-7).

(c) Generation of interrupt signal
The capture operation is performed at the falling edge of the count clock but the interrupt signals (INTTM0OOO
and INTTMO010) are generated at the rising edge of the next count clock (see Figure 6-7).

(d) Note when CRCO001 (bit 1 of capture/compare control register 00 (CRC00)) is set to 1
When the count value of the TMOO register is captured to the CRO0O register in the phase reverse to the
signal input to the TIO00 pin, the interrupt signal (INTTMOOO) is not generated after the count value is
captured. If the valid edge is detected on the TI010 pin during this operation, the capture operation is not
performed but the INTTMOOO signal is generated as an external interrupt signal. Mask the INTTMOO0O signal
when the external interrupt is not used.

(10) Edge detection

(a) Specifying valid edge after reset
If the operation of the 16-bit timer/event counter 00 is enabled after reset and while the TIO00 or TI010 pin is
at high level and when the rising edge or both the edges are specified as the valid edge of the TI000 or TI0O10
pin, then the high level of the TIO00 or TI010 pin is detected as the rising edge. Note this when the TI000 or
TI010 pin is pulled up. However, the rising edge is not detected when the operation is once stopped and
then enabled again.

(b) Sampling clock for eliminating noise
The sampling clock for eliminating noise differs depending on whether the valid edge of TI000 is used as the
count clock or capture trigger. In the former case, the sampling clock is fixed to frrs. In the latter, the count
clock selected by PRMOO is used for sampling.
When the signal input to the TIO00 pin is sampled and the valid level is detected two times in a row, the valid
edge is detected. Therefore, noise having a short pulse width can be eliminated (see Figure 6-7).

(11) Timer operation
The signal input to the TIO00/TIO10 pin is not acknowledged while the timer is stopped, regardless of the

operation mode of the CPU.

Remark frrs: Peripheral hardware clock frequency
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Figure 15-4. Block Diagram of Serial Interface UART6

frrs—»]
frrs/2 —-|
frrs/22 |
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CHAPTER 15 SERIAL INTERFACE UART6

(7) Input switch control register (ISC)
By setting ISC5 to 1, the UART6 I/O pins are switched from P113/SEG15/RxD6 and P112/SEG14/TxD6 to
P12/S110/RxD0/<RxD6> and P13/SO10/TxD0/<TxD6>.
By setting ISC3 to 1, the P113/SEG15/RxD6 pin is enabled for input. When ISCS3 is cleared to 0, external input is
not acknowledged. Thus, after release of reset, a generation of a through current due to an undetermined input
state until an output setting is performed is prevented.
The input switch control register (ISC) is used to receive a status signal transmitted from the master during LIN
(Local Interconnect Network) reception.
By setting ISCO and ISC1 to 1, the input sources of INTPO and TIO00 are switched to input signals from the
P12/S110/RxD0/<RxD6> or P113/SEG15/RxD6 pin.
This register can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets this register to 00H.

Figure 15-11. Format of Input Switch Control Register (ISC)

Address: FF4FH  After reset: 0O0H R/W

Symbol 7 6 5 4 3 2 1 0
ISC 0 0 ISC5 ISC4 ISC3 ISC2 ISC1 ISCO
ISC5 1ISC4 TxD6, RxD6 input source selection
0 0 TxD6:P112, RxD6: P113
1 0 TxD6:P13, RxD6: P12
Other than above Setting prohibited
ISC3 RxD6/P113 input enabled/disabled
0 RxD6/P113 input disabled
1 RxD6/P113 input enabled
ISC2 TI52 input source control
0 No enable control of TI52 input (P34)
1 Enable controlled of TI52 input (P34) "
ISC1 TI000 input source selection
0 TI000 (P33)
1 RxD6 (P12 or P113)
ISCO INTPO input source selection
0 INTPO (P120)
1 RxD6 (P12 or P113)

Note TI52 input is controlled by TOH2 output signal.

Caution When using the P113/SEG15/RxD6 pin as the P113 or RxD6 pin, set PF11ALL to 0 and ISC3 to
1, after release of reset.
When using the P113/SEG15/RxD6 pin as the SEG15 pin, set PF11ALL to 1 and ISC3 to 0, after
release of reset.
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CHAPTER 15 SERIAL INTERFACE UART6

(b) Parity types and operation
The parity bit is used to detect a bit error in communication data. Usually, the same type of parity bit is used
on both the transmission and reception sides. With even parity and odd parity, a 1-bit (odd number) error
can be detected. With zero parity and no parity, an error cannot be detected.

Caution Fix the PS61 and PS60 bits to 0 when the device is used in LIN communication operation.

(i) Even parity
e Transmission
Transmit data, including the parity bit, is controlled so that the number of bits that are “1” is even.
The value of the parity bit is as follows.

If transmit data has an odd number of bits that are “1”: 1
If transmit data has an even number of bits that are “1”: 0

o Reception
The number of bits that are “1” in the receive data, including the parity bit, is counted. If it is odd, a
parity error occurs.

(ii) Odd parity
e Transmission
Unlike even parity, transmit data, including the parity bit, is controlled so that the number of bits that
are “1” is odd.

If transmit data has an odd number of bits that are “1”: 0
If transmit data has an even number of bits that are “1”: 1

o Reception
The number of bits that are “1” in the receive data, including the parity bit, is counted. If it is even, a
parity error occurs.

(iii) O parity
The parity bit is cleared to 0 when data is transmitted, regardless of the transmit data.
The parity bit is not detected when the data is received. Therefore, a parity error does not occur
regardless of whether the parity bit is “0” or “1”.

(iv) No parity
No parity bit is appended to the transmit data.
Reception is performed assuming that there is no parity bit when data is received. Because there is no
parity bit, a parity error does not occur.
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CHAPTER 16 SERIAL INTERFACE CSI10

16.1 Functions of Serial Interface CSI10
Serial interface CSI10 has the following two modes.

(1) Operation stop mode
This mode is used when serial communication is not performed and can enable a reduction in the power
consumption.
For details, see 16.4.1 Operation stop mode.

(2) 3-wire serial /0 mode (MSB/LSB-first selectable)
This mode is used to communicate 8-bit data using three lines: a serial clock line (SCK10) and two serial data
lines (S110 and SO10).
The processing time of data communication can be shortened in the 3-wire serial I/O mode because transmission
and reception can be simultaneously executed.
In addition, whether 8-bit data is communicated with the MSB or LSB first can be specified, so this interface can
be connected to any device.
The 3-wire serial I/O mode is used for connecting peripheral ICs and display controllers with a clocked serial
interface.
For details, see 16.4.2 3-wire serial /0 mode.

16.2 Configuration of Serial Interface CSI10
Serial interface CSI10 includes the following hardware.

Table 16-1. Configuration of Serial Interface CSI10

ltem Configuration

Controller Transmit controller
Clock start/stop controller & clock phase controller

Registers Transmit buffer register 10 (SOTB10)
Serial I/O shift register 10 (SIO10)

Control registers Serial operation mode register 10 (CSIM10)
Serial clock selection register 10 (CSIC10)
Port function register 1 (PF1)

Port mode register 1 (PM1)

Port register 1 (P1)
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CHAPTER 17 LCD CONTROLLER/DRIVER

Notes 1. When LCD display is not to be performed or not required, power consumption can be reduced by
using the following settings.
<1> Set both SCOC and VAON to 0.
<2> When the internal resistance division method is used, assume MDSET1, MDSETO = (0, 0).
(The current flowing to the internal resistors can be reduced.)
2. This bit is used to control boosting of the internal gate signal of the LCD controller/driver.
If set to "Internal gate voltage boosting”, the LCD drive performance can be enhanced.
Set VAON based on the following conditions.
<When set to the static display mode>
* When 2.0V <Vico <Vop <5.5V: VAON =0
* When 1.8V <Vicp <Vop <3.6 V: VAON =1
<When set to the 1/3 bias method>
* When 2.5V <Vico <Vbp <5.5V: VAON =0
* When 1.8V <Vicp <Vop <3.6 V: VAON =1
<When set to the 1/2 bias method or 1/4 bias method >
e When 2.7V <Vico <Vop <5.5V: VAON =0
* When 1.8V <Vico <Vbp <3.6 V: VAON =1
3. When using the segment key scan function (KSON = 1), “number of time slices + 1” is added for
segment key scan signal output.
4. When the P40/KR0/VL.cs pin is set to the 1/4 bias method, it is used as Vica. When the pin is set
to another bias method, it is used for the port function (P40) or the key interrupt function (KRO).

Cautions 1. Bits 3 and 5 must be set to 0.

2. When displaying in a mode with a large number of COMs, such as 8 COM, ViLco may not
be able to obtain sufficient contrast under the low-voltage conditions, depending on the
panel characteristics. Use the LCD controller/driver after having performed thorough
LCD display evaluation and confirmed that there are no problems regarding the display
quality.
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CHAPTER 17 LCD CONTROLLER/DRIVER

17.6 Common and Segment Signals

Each pixel of the LCD panel turns on when the potential difference between the corresponding common and

segment signals becomes higher than a specific voltage (LCD drive voltage, Vi.cp).

potential difference becomes lower than Vi.co.
Applying DC voltage to the common and segment signals of an LCD panel causes deterioration. To avoid this
problem, this LCD panel is driven by AC voltage.

(1) Common signals

The pixels turn off when the

Each common signal is selected sequentially according to a specified number of time slices at the timing
listed in Table 17-3. In the static display mode, the same signal is output to COMO to COM3.

When using the segment key scan output function (KSON = 1), segment key scan output will be performed
for a period of one time slice after one LCD output cycle. The common signal generated at that time will not
be displayed when output.

In the two-time-slice mode, leave the COM2 and COM3 pins open. In the three-time-slice mode, leave the

COMS3 pin open.

Use the COM4 to COM?7 pins other than in the eight-time-slice mode as open or segment pins.

Table 17-3. COM Signals

COM Signal COMO COM1 COM2 COM3 COM4 COM5 COM6 Ccom7
Number of
Time Slices
Static display mode ) | |4 | | f Note 2 Note 2 Note 2 Note 2
Two-time-slice modeNote 1 | & | | Open Open Note 2 Note 2 Note 2 Note 2
Three-time-slice modeNete 1| & | Open Note 2 Note 2 Note 2 Note 2
Four-time-slice modeNete 1 | & | Note 2 Note 2 Note 2 Note 2
eight-time-slice modeNote 1 | { il

Notes 1. When using the segment key scan output function (KSON = 1), non-display output will be
performed for a period of one time slice after one LCD output cycle.
2. Use the pins as open or segment pins.

(2) Segment signals

(a) uPD78F044x, 78F045x

The segment signals correspond to 32 bytes of the LCD display data memory (FA40H to FA5FH) during an
LCD display period, bits 0, 1, 2, and 3 of each byte are read in synchronization with COM0, COM1, COM2,
and COMB3, respectively. If a bit is 1, it is converted to the select voltage, and if it is O, it is converted to the
deselect voltage. The conversion results are output to the segment pins (SEGO to SEG31).

Furthermore, segment signals correspond to the setting values of port registers 14 and 15 during a segment
key scan output period. Bits 0 to 3 and bits 4 to 7 of each port register will be read in synchronization with
the first half and latter half of the segment key scan output period, respectively, and if the content of each bit
is 1 or 0, high levels or low levels will be output to the segment pins (SEG16 to SEG23), respectively.
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CHAPTER 23 RESET FUNCTION

<R>

Internal high-speed
oscillation clock

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

CPU clock

RESET

Internal reset signal

Port pin

<R>

Internal high-speed
oscillation clock

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

CPU clock

Watchdog timer
overflow

Internal reset signal

Port pin

Figure 23-2. Timing of Reset by RESET Input

Wait for oscillation
accuracy stabilization
(86 to 361 us):

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

i Reset
: ' Reset period |_processing_: Normal operation
—_— -
Normal operation ‘ ' (oscillation stop) ! (19t080s) ! (internal high-speed oscillation clock)
1 Delayf ‘Delay’
(5us (TYP.)

Figure 23-3. Timing of Reset Due to Watchdog Timer Overflow

Wait for oscillation
accuracy stabilization
(86 to 361 us)!

JUUUuuUL

Starting X1 oscillation is specified by software.
e g p y

MU

Reset
. Reset period processing._: Normal operation
N | tion ——————re——o
ormal operation (oscillation stop) (19t080 is) | (internal high-speed oscillation clock)

A

Caution A watchdog timer internal reset resets the watchdog timer.
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CHAPTER 23 RESET FUNCTION

Table 23-1. Operation Statuses During Reset Period

ltem

During Reset Period

System clock

Clock supply to the CPU is stopped.

Main system clock | fr1

Operation stopped

fx

Operation stopped (pin is I/O port mode)

fexcik

Clock input invalid (pin is 1/O port mode)

Subsystem clock | fxr

Operation stopped (pin is I/O port mode)

fRL

CPU

Flash memory

RAM

Port (latch)

16-bit timer/event counter 00

8-bit timer/event 50

counter 51
52

8-bit timer HO
H1
H2

Real-time counter

Watchdog timer

Buzzer output

10-bit successive approximation
type A/D converter

16-bit AX type A/D converter

Serial interface UARTO

UART6

Ccsi1o

LCD controller/driver

Manchester code generator

Remote controller receiver

Operation stopped

Power-on-clear function

Operable

Low-voltage detection function

External interrupt

Operation stopped

Remark frH: Internal high-speed oscillation clock
fx: X1 oscillation clock
fexcik:  External main system clock
fxT: XT1 oscillation clock
fRL: Internal low-speed oscillation clock
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CHAPTER 25 LOW-VOLTAGE DETECTOR

25.4.1 When used as reset

(1) When detecting level of supply voltage (Vop)
e When starting operation

<1>

<2>

<3>

<4>
<5>
<6>

<7>

Mask the LVI interrupt (LVIMK = 1).

Clear bit 2 (LVISEL) of the low-voltage detection register (LVIM) to O (detects level of supply voltage
(Vop)) (default value).

Set the detection voltage using bits 3 to 0 (LVIS3 to LVISO) of the low-voltage detection level selection
register (LVIS).

Set bit 7 (LVION) of LVIM to 1 (enables LVI operation).

Use software to wait for an operation stabilization time (10 us (MAX.)).

Wait until it is checked that (supply voltage (Vop) > detection voltage (Viwi)) by bit 0 (LVIF) of LVIM.

Set bit 1 (LVIMD) of LVIM to 1 (generates reset when the level is detected).

Figure 25-5 shows the timing of the internal reset signal generated by the low-voltage detector. The numbers

in this timing chart correspond to <1> to <7> above.

Cautions 1. <1> must always be executed. When LVIMK = 0, an interrupt may occur immediately

after the processing in <4>.
2. If supply voltage (Vop) > detection voltage (VLvi) when LVIMD is set to 1, an internal reset
signal is not generated.

¢ When stopping operation

Either of the following procedures must be executed.

« When using 8-bit memory manipulation instruction:
Write O0OH to LVIM.

« When using 1-bit memory manipulation instruction:
Clear LVIMD to 0 and then LVION to 0.
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CHAPTER 27 FLASH MEMORY

The 78KO0/LES incorporates the flash memory to which a program can be written, erased, and overwritten while
mounted on the board.

27.1 Internal Memory Size Switching Register
The internal memory capacity can be selected using the internal memory size switching register (IMS).
IMS is set by an 8-bit memory manipulation instruction.
Reset signal generation sets IMS to CFH.

Caution Be sure to set each product to the values shown in Table 27-1 after a reset release.

Figure 27-1. Format of Internal Memory Size Switching Register (IMS)

Address: FFFOH After reset: CFH R/W

Symbol 7 6 5 4 3 2 1 0
IMS RAM2 RAM1 RAMO 0 ROM3 ROM2 ROM1 ROMO
RAM2 RAM1 RAMO Internal high-speed RAM capacity selection
0 0 0 768 bytes
1 1 0 1024 bytes
Other than above Setting prohibited
ROM3 ROM2 ROM!1 ROMO Internal ROM capacity selection
0 1 0 0 16 KB
0 1 1 0 24 KB
1 0 0 0 32 KB
1 1 0 0 48 KB
1 1 1 1 60 KB
Other than above Setting prohibited

Table 27-1. Internal Memory Size Switching Register Settings

Flash Memory Versions (78K0/LE3) IMS Setting
uPD78F0441, 78F0451, 78F0461 04H
4PD78F0442, 78F0452, 78F0462 C6H
uPD78F0443, 78F0453, 78F0463 C8H
uPD78F0444, 78F0454, 78F0464 CCH
1PD78F0445, 78F0455, 78F0465 CFH
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CHAPTER 30 ELECTRICAL SPECIFICATIONS (STANDARD PRODUCTS)

Standard products

DC Characteristics (3/5)
(Ta =-40 to +85°C, 1.8 V < Vbp < 5.5 V, AVReF < Vbp, Vss = AVss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Input leakage current, high | lun1 P11 to P14, Vi = Voo 1 LA
P31 to P34,

P40 to P44,

P80 to P83,

P100 to P103,
P110to P113, P120,
P140 to P143,

P150 to P153,
FLMDO, RESET

ILiH2 P20 to P27 Vi = AVrer = Vop 1
Iuins P121to 124 Vi= Voo | I/O port mode 1
(X1, X2, XT1, XT2) 0SC mode 20 LA

303

Input leakage current, low liet P11 to P14, Vi = Vss -1 LA
P31 to P34,

P40 to P44,

P80 to P83,

P100 to P103,

P110 to P113, P120,
P140 to P143,

P150 to P153,
FLMDO, RESET

ILiz P20 to P27 Vi = Vss, -1 LA
AVrer = Vop

luis P121to 124 Vi=Vss | I/O port mode -1
(X1, X2, XT1, XT2) 0SC mode _20

Pull-up resistor Ru Vi=Vss 10 20 100

315>

FLMDO supply voltage Vie In normal operation mode 0 0.2Vop

ViH In self-programming mode 0.8Vop Vop

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of port pins.
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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/LE3 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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