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Surface Mount
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Conventions Data significance:

Higher digits on the left and lower digits on the right
Active low representations: xxx (overscore over pin and signal name)

Note: Footnote for item marked with Note in the text
Caution: Information requiring particular attention
Remark: Supplementary information
Numerical representations: Binary s XXXX OF xxxxB

Decimal c XXX

Hexadecimal ---xxxxH

Related Documents
However, preliminary versions are not marked as such.

Documents Related to Devices

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

Document Name

Document No.

78K0/LE3 User’'s Manual This manual
78K/0 Series Instructions User's Manual U12326E
78K0 Microcontrollers Self Programming Library Type01 User's Manual™*® U18274E
78K0 Microcontrollers EEPROM™ Emulation Library Type01 User's Manual**® U18275E

Note This document is under engineering management. For details, consult an NEC Electronics sales representative.

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

Document Name

Document No.

RA78KO0 Ver. 3.80 Assembler Package Operation U17199E
Language U17198E
Structured Assembly Language | U17197E
CC78KO0 Ver. 3.70 C Compiler Operation U17201E
Language U17200E
ID78K0-QB Ver. 3.00 Integrated Debugger Operation U18492E
PM+ Ver. 6.30 U18416E

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

Document Name

Document No.

QB-78KO0LX3 In-Circuit Emulator

U18511E

QB-MINI2 On-Chip Debug Emulator with Programming Function

U18371E

Documents Related to Flash Memory Programming

Document Name

Document No.

PG-FP5 Flash Memory Programme

U18865E

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

version of each document when designing.
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CHAPTER 2 PIN FUNCTIONS

Table 2-2. Pin I/O Circuit Types (2/2)

Pin Name I/0 Circuit Type I/0 Recommended Connection of Unused Pins
P120/INTPO/EXLVI 5-AH 1/0 Input:  Independently connect to Voo or Vss via a resistor.
Output: Leave open.
P121/X1/OCDOA™"" 37-A Input Independently connect to Vob or Vss via a resistor.
P122/X2/EXCLK/OCDOB"""
P123/XT1"*"
P124/xXT2"""
P140/SEG16 (KSO0) to 17-P 1/0 <Port setting>
P143/SEG19 (KS3) Input:  Independently connect to Voo or Vss via a resistor.

Qutput: Leave open.

<Segment setting>
P150/SEG20 (KS4) to

P153/SEG23 (KS7) Leave open.

COMO to COM3 18-E Qutput | Leave open.

COM4/SEGO to 18-F

COM7/SEG3

Vico to Vice - -

RESET 2 Input Connect directly or via a resistor to Voo.
FLMDO 38 Connect to Vss."**

AVRger"©? - - Connect directly to Vop."**

AVss"©? Connect directly to Vss.

Notes 1. Use recommended connection above in 1/O port mode (see Figure 5-2 Format of Clock Operation
Mode Select Register (OSCCTL)) when these pins are not used.
2. uPD78F045x and 78F046x only.
3. FLMDO is a pin used when writing data to flash memory. When rewriting flash memory data on-board
or performing on-chip debugging, connect this pin to Vss via a resistor (10 kQ: recommended).
4. When using port 2 as a digital port or for segment output, set it to the same potential as that of Vob.
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CHAPTER 2 PIN FUNCTIONS

Figure 2-1. Pin I/O Circuit List (1/2)
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CHAPTER 4 PORT FUNCTIONS

(2) Port registers (P1 to P4, P8, P10 to P12, P14, P15)
These registers write the data that is output from the chip when data is output from a port.
If the data is read in the input mode, the pin level is read. If it is read in the output mode, the output latch value is
read.
These registers can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears these registers to 00H.

Figure 4-22. Format of Port Register

Symbol 7 6 5 4 3 2 1 0  Address Afterreset  R/W
Pt o | o | o [ Pa| P | P2 [ P11 | o | FFotH  ooH (outputlach) RW
P2 | P27 | P26 | Pos | P2a | Pas | P22 | P2t | P20 | FFO2H 00 (outputlaich) RW
P o | o | o | Pa4 | Pa3 | P32 | P31 | 0 | FFOBH  OOH (outputlatch) R/W
Pa| o | o | o | Paa | Pas | Pa2 | Pat | Pao | FFO4H  0OH (outputlarch) RW
PE| o | o | o | o | pes | Pe2 | Pst | Pso | FFosH  00H (outputlatch) RW
po[ o | o | o | o | P03 | P02 | Plot | P100 | FFOAH  0OH (outputlatch) RW
Pt o | o | o | o | P3| P2 | P11 | P10 | FFOBH  00M (outputlatch) RMW
Pi2 [ 0o | o | o |praavezlpiogieeziprooneez|pratierzl p1ao | FFOCH 00H™' ! (output latch) RAWNEtT

<R> P14 |PK143N°‘63‘PK142N°‘63‘pK141N°ie 3‘pK140N°le 3‘ P143 ‘ P142 ‘ P141 ‘ P140 | FFOEH OO0H (output latch) R/W
<R> P15 [pK1satetes | piisoNotes| psiNotes|pasooes. P153 | P152 | P151 | P150 | FFOFH  0OH (outputlatch) RW
Pmn m=1t04,8,10t0 12, 14,15;n=0t0 7
Output data control (in output mode) Input data read (in input mode)
0 Output 0 Input low level
1 Output 1 Input high level

Notes 1. P121 to P124 are read-only. These become undefined at reset.
2. When the operation mode of the pin is the clock input mode, 0 is always read.
<R> 3. This bit is used for the segment key scan function. For details, see 17.3 Registers Controlling
LCD Controller/Driver.
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CHAPTER 5 CLOCK GENERATOR

Remarks 1. fx: X1 clock oscillation frequency
2. fru: Internal high-speed oscillation clock frequency
3. fexck:  External main system clock frequency
4. fxu: High-speed system clock frequency
5. fxp: Main system clock frequency
6. fprrs: Peripheral hardware clock frequency
7. fcpu: CPU clock frequency
8. fxm XT1 clock oscillation frequency
9. fsus: Subsystem clock frequency

10. fRL: Internal low-speed oscillation clock frequency
5.3 Registers Controlling Clock Generator
The following eight registers are used to control the clock generator.

o Clock operation mode select register (OSCCTL)

e Processor clock control register (PCC)

¢ Internal oscillation mode register (RCM)

e Main OSC control register (MOC)

e Main clock mode register (MCM)

¢ Oscillation stabilization time counter status register (OSTC)
¢ Oscillation stabilization time select register (OSTS)

¢ Internal high-speed oscillation trimming register (HIOTRM)

(1) Clock operation mode select register (OSCCTL)
This register selects the operation modes of the high-speed system and subsystem clocks, and the gain of the
on-chip oscillator.
OSCCTL can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears this register to 00H.
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<R>

CHAPTER 5 CLOCK GENERATOR

Power supply
voltage (Vbb)

Internal reset signal <1

Figure 5-13. Clock Generator Operation When Power Supply Voltage Is Turned On
(When 1.59 V POC Mode Is Set (Option Byte: POCMODE = 0))
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When the power is turned on, an internal reset signal is generated by the power-on-clear (POC) circuit.
When the power supply voltage exceeds 1.59 V (TYP.), the reset is released and the internal high-speed
oscillator automatically starts oscillation.

When the power supply voltage rises with a slope of 0.5 V/ms (MIN.), the CPU starts operation on the
internal high-speed oscillation clock after the reset is released and after the stabilization times for the voltage
of the power supply and regulator have elapsed, and then reset processing is performed.

Set the start of oscillation of the X1 or XT1 clock via software (see (1) in 5.6.1 Example of controlling high-
speed system clock and (1) in 5.6.3 Example of controlling subsystem clock).

When switching the CPU clock to the X1 or XT1 clock, wait for the clock oscillation to stabilize, and then set
switching via software (see (3) in 5.6.1 Example of controlling high-speed system clock and (3) in 5.6.3
Example of controlling subsystem clock).

Notes 1. The internal voltage stabilization time includes the oscillation accuracy stabilization time of the internal

high-speed oscillation clock.

2. When releasing a reset (above figure) or releasing STOP mode while the CPU is operating on the
internal high-speed oscillation clock, confirm the oscillation stabilization time for the X1 clock using the
oscillation stabilization time counter status register (OSTC). If the CPU operates on the high-speed
system clock (X1 oscillation), set the oscillation stabilization time when releasing STOP mode using the
oscillation stabilization time select register (OSTS).

Cautions 1. If the voltage rises with a slope of less than 0.5 V/ms (MIN.) from power application until the

voltage reaches 1.8 V, input a low level to the RESET pin from power application until the
voltage reaches 1.8 V, or set the 2.7 V/1.59 V POC mode by using the option byte (POCMODE
= 1) (see Figure 5-14). By doing so, the CPU operates with the same timing as <2> and
thereafter in Figure 5-13 after reset release by the RESET pin.

2. It is not necessary to wait for the oscillation stabilization time when an external clock input
from the EXCLK pin is used.
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CHAPTER 5 CLOCK GENERATOR

Table 5-5. CPU Clock Transition and SFR Register Setting Examples (3/4)

(6) CPU clock changing from high-speed system clock (C) to internal high-speed oscillation clock (B)

(Setting sequence of SFR registers) >
Setting Flag of SFR Register RSTOP RSTS MCMO
Status Transition
(C) > (B) 0 Confirm this flag is 1. 0
Unnecessary if the CPU is operating
with the internal high-speed oscillation clock
(7) CPU clock changing from high-speed system clock (C) to subsystem clock (D)
(Setting sequence of SFR registers)
Setting Flag of SFR Register OSCSELS Waiting for Oscillation CSS
Stabilization
Status Transition
(C) > (D) 1 Necessary 1
Unnecessary if the CPU is operating
with the subsystem clock
(8) CPU clock changing from subsystem clock (D) to internal high-speed oscillation clock (B)
(Setting sequence of SFR registers) >
Setting Flag of SFR Register RSTOP RSTS MCMO CSSs
Status Transition
(D) — (B) 0 Confirm this flag 0 0
is 1.
T
Unnecessary if the CPU is operating Unnecessary if
with the internal high-speed XSELis 0

oscillation clock

Remarks 1. (A) to (I) in Table 5-5 correspond to (A) to (l) in Figure 5-15.

2. MCMO: Bit 0 of the main clock mode register (MCM)
OSCSELS: Bit 4 of the clock operation mode select register (OSCCTL)
RSTS, RSTOP: Bits 7 and 0 of the internal oscillation mode register (RCM)
CSss: Bit 4 of the processor clock control register (PCC)
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CHAPTER 6 16-BIT TIMER/EVENT COUNTER 00

6.1 Functions of 16-Bit Timer/Event Counter 00

16-bit timer/event counter 00 has the following functions.

(1) Interval timer
16-bit timer/event counter 00 generates an interrupt request at the preset time interval.

(2) Square-wave output
16-bit timer/event counter 00 can output a square wave with any selected frequency.

(3) External event counter
16-bit timer/event counter 00 can measure the number of pulses of an externally input signal.

(4) One-shot pulse output
16-bit timer event counter 00 can output a one-shot pulse whose output pulse width can be set freely.

(5) PPG output
16-bit timer/event counter 00 can output a rectangular wave whose frequency and output pulse width can be set
freely.

(6) Pulse width measurement
16-bit timer/event counter 00 can measure the pulse width of an externally input signal.

(7) 24-bit external event counter
16-bit timer/event counter 00 can be operated to function as an external 24-bit event counter, by connecting 16-
bit timer 00 and 8-bit timer/event counter 52 in cascade, and using the external event counter function of 8-bit
timer/event counter 52.
When using it as an external 24-bit event counter, external event input gate enable can be controlled via 8-bit
timer counter H2 output.
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CHAPTER 8 8-BIT TIMERS HO, H1, AND H2

(2) 8-bit timer H carrier control register 1 (TMCYC1)
This register controls the remote control output and carrier pulse output status of 8-bit timer H1.
This register can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets this register to 00H.

Figure 8-9. Format of 8-Bit Timer H Carrier Control Register 1 (TMCYC1)

Address: FF6DH  After reset: 00H  R/WN°te

Symbol 7 6 5 4 3 2 1 <0>
mcyer [ o | o | o | o | o | FRmct | NRzB1 | NRZ1 |

RMC1 NRZB1 Remote control output

0 0 Low-level output

0 1 High-level output at rising edge of INTTM51 signal input

1 0 Low-level output

1 1 Carrier pulse output at rising edge of INTTM51 signal input
NRZ1 Carrier pulse output status flag

0 Carrier output disabled status (low-level status)

1 Carrier output enabled status

(RMC1 = 1: Carrier pulse output, RMC1 = 0: High-level status)

Note Bit 0 is read-only.

Caution Do not rewrite RMC1 when TMHE1 = 1. However, TMCYC1 can be refreshed (the same value is
written).

(3) Port mode register 3 (PM3)
This register sets port 3 input/output in 1-bit units.
When using the P32/TOHO/MCGO and P31/TOH1/INTP3 pins for timer output, clear PM32 and PM31 and the
output latches of P32 and P31 to 0.
PMS3 can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets this register to FFH.

Figure 8-10. Format of Port Mode Register 3 (PM3)

Address: FF23H  After reset: FFH R/W

Symbol 7 6 5 4 3 2 1 0
PM3 | 1 ‘ 1 ‘ 1 ‘ PM34 ‘ PM33 ‘ PM32 ‘ PM31 ‘ 1 |
PM3n P3n pin I/0O mode selection (n =1 to 4)
0 Output mode (output buffer on)
1 Input mode (output buffer off)
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CHAPTER 8 8-BIT TIMERS HO, H1, AND H2
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Figure 8-17. Carrier Generator Mode Operation Timing (2/3)
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When TMHE1 = 0 and TCE51 = 0, the 8-bit timer counter H1 operation is stopped.

When TMHE1 = 1 is set, the 8-bit timer counter H1 starts a count operation. At that time, the carrier clock
remains default.

When the count value of the 8-bit timer counter H1 matches the CMPO1 register value, the first INTTMH1
signal is generated, the carrier clock signal is inverted, and the compare register to be compared with the 8-
bit timer counter H1 is switched from the CMPO1 register to the CMP11 register. The 8-bit timer counter H1
is cleared to OOH.

When the count value of the 8-bit timer counter H1 matches the CMP11 register value, the INTTMH1 signal
is generated, the carrier clock signal is inverted, and the compare register to be compared with the 8-bit timer
counter H1 is switched from the CMP11 register to the CMPO1 register. The 8-bit timer counter H1 is cleared
to O0OH. By performing procedures <3> and <4> repeatedly, a carrier clock with duty fixed to other than 50%
is generated.

When the INTTM51 signal is generated, it is synchronized with the 8-bit timer H1 count clock and is output as
the INTTM5H1 signal.

A carrier signal is output at the first rising edge of the carrier clock if NRZ1 is set to 1.
When NRZ1 = 0, the TOH1 output is held at the high level and is not changed to low level while the carrier
clock is high level (from <6> and <7>, the high-level width of the carrier clock waveform is guaranteed).

Remark INTTM5H1 is an internal signal and not an interrupt source.
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CHAPTER 10 WATCHDOG TIMER

10.1 Functions of Watchdog Timer

The watchdog timer operates on the internal low-speed oscillation clock.

The watchdog timer is used to detect an inadvertent program loop. If a program loop is detected, an internal reset
signal is generated.

Program loop is detected in the following cases.

o |f the watchdog timer counter overflows

e If a 1-bit manipulation instruction is executed on the watchdog timer enable register (WDTE)

e If data other than “ACH” is written to WDTE

o |f data is written to WDTE during a window close period

e If the instruction is fetched from an area not set by the IMS and IXS registers (detection of an invalid check while
the CPU hangs up)

e If the CPU accesses an area that is not set by the IMS and IXS registers (excluding FBOOH to FFFFH) by
executing a read/write instruction (detection of an abnormal access during a CPU program loop)

When a reset occurs due to the watchdog timer, bit 4 (WDTRF) of the reset control flag register (RESF) is set to 1.
For details of RESF, see CHAPTER 23 RESET FUNCTION.
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CHAPTER 12 10-BIT SUCCESSIVE APPROXIMATION TYPE A/D CONVERTER (4PD78F045x and 78F046x only)

12.3 Registers Used in 10-Bit Successive Approximation Type A/D Converter
The A/D converter uses the following seven registers.

e A/D converter mode register (ADM)

o A/D port configuration register 0 (ADPCO0)

¢ Analog input channel specification register (ADS)
o Port function register 2 (PF2) (xPD78F045x only)
o Port mode register 2 (PM2)

o 10-bit A/D conversion result register (ADCR)

e 8-bit A/D conversion result register (ADCRH)

(1) A/D converter mode register (ADM)
This register sets the conversion time for analog input to be A/D converted, and starts/stops conversion.
ADM can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears this register to 00H.

Figure 12-3. Format of A/D Converter Mode Register (ADM)

Address: FF8DH  After reset: OOH R/W
Symbol <7> 6 5 4 3 2 1 <0>
ADM ADCS FR3N0‘81 FR2N0te 1 FR1 Note 1 FRONOle 1 ‘ LV1 Note 1 ‘ LVONOte 1 ‘ ADCE

ADCS A/D conversion operation control
0 Stops conversion operation
1 Enables conversion operation
ADCE Comparator operation controlNete 2
0 Stops comparator operation
1 Enables comparator operation

Notes 1. For details of FR3 to FRO, LV1, LVO, and A/D conversion, see Table 12-2 A/D Conversion Time
Selection.

2. The operation of the comparator is controlled by ADCS and ADCE, and it takes 1 us from operation
start to operation stabilization. Therefore, when ADCS is set to 1 after 1 us or more has elapsed from
the time ADCE is set to 1, the conversion result at that time has priority over the first conversion
result. Otherwise, ignore data of the first conversion.

Table 12-1. Settings of ADCS and ADCE

ADCS ADCE A/D Conversion Operation
0 0 Stop status (DC power consumption path does not exist)
0 1 Conversion waiting mode (comparator operation, only comparator consumes
power)
1 0 Conversion mode (comparator operation stopped"*)
1 1 Conversion mode (comparator operation)

Note Ignore data of the first conversion.
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CHAPTER 12 10-BIT SUCCESSIVE APPROXIMATION TYPE A/D CONVERTER (4PD78F045x and 78F046x only)

12.4.2 Input voltage and conversion results
The relationship between the analog input voltage input to the analog input pins (ANIO to ANI7) and the theoretical
A/D conversion result (stored in the 10-bit A/D conversion result register (ADCR)) is shown by the following

expression.

VAIN
AVREF
ADCR = SAR x 64

SAR = INT (

x 1024 + 0.5)

or

ADCR ADCR
—05)><mSVAIN<( c +05)><AVi

( 64 ' 1024 64 1024

where, INT(): Function which returns integer part of value in parentheses
VAaIN: Analog input voltage
AVRer:  AVREer pin voltage
ADCR: A/D conversion result register (ADCR) value
SAR:  Successive approximation register

Figure 12-12 shows the relationship between the analog input voltage and the A/D conversion result.

Figure 12-12. Relationship Between Analog Input Voltage and A/D Conversion Result

SAR ADCR

1028 |- FFCOH
1022 ——+——+—f———f - FF8OH
1021 | | | | | | oot | \ \ \ | FF40H

A/D conversion result
S S S S S S Y S S S SN S SN Yy
2ttt 0080H
1 —— - 0040H
o— 1 L 1 1. 0000H

1 1 3 2 5 3 2043 1022 2045 1023 2047 1

2048 1024 2048 1024 2048 1024 2048 1024 2048 1024 2048

Input voltage/AVrer
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CHAPTER 13 16-BIT AX TYPE A/D CONVERTER (uPD78F046x only)

Figure 13-2. Format of 16-bit AX type A/D Converter Control Register 0 (ADDCTLO)

Address: FF7CH  After reset: OOH R/W

Symbol <7> <6> <5> <4> 3 2 1 0
ADDCTLO | ADPON | ADDCE | HAC | ANMCD| o0 0 | ApDSt | ADDSO |
ADDPON 16-bit AX type A/D circuit power supply control
0 Power supply OFF
1 Power supply ON
ADDCE 16-bit AX type A/D conversion operation control
0 Stops conversion operation
1 Starts conversion operation
HAC Setting 16-bit AX type A/D conversion high-accuracy mode
0 High-accuracy mode OFF
1 High-accuracy mode ON
AINMOD 16-bit AX type A/D conversion input mode control
0 Single input
1 Differential input
ADDSH1 ADDSO 16-bit AX type analog input specification
0 0 DS0+/DS0-
0 1 DS1+/DS1-
1 0 DS2+/DS2-
1 1 Setting prohibited

Cautions 1. Do not set the ADDPON and ADDCE bits to 1 at the same time. ADDCE must be set to 1, at

least 1.2 ys after ADDPON has been set to 1.

2. Setting the AX analog input channel to be set by ADDS1 and ADDSO0 to a pin which has been
selected to be used in the analog input mode by the ADPCO register is prohibited.

3. Operating 16-bit AX type A/D conversion and 10-bit successive approximation type A/D
conversions at the same time (ADDCE = 1 and ADCS = 1) is prohibited.

4. If ADDCTLO is rewritten (including identical data), A/D conversion operation is resumed after
it has been initialized.

5. Set the input voltage in accordance with Table 13-4 Input Voltage Range.

6. When executing a STOP instruction, power to the 16-bit AX type A/D converter must be
turned off (ADDPON = 0).
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CHAPTER 15 SERIAL INTERFACE UART6

Figure 15-16. Example of Normal UART Transmit/Receive Data Waveform

1. Data length: 8 bits, LSB first, Parity: Even parity, Stop bit: 1 bit, Communication data: 55H
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2. Data length: 8 bits, MSB first, Parity: Even parity, Stop bit: 1 bit, Communication data: 55H
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3. Data length: 8 bits, MSB first, Parity: Even parity, Stop bit: 1 bit, Communication data: 55H, TxD6 pin
inverted output

1 data frame

@
L
o
N
o)
(o]
o)
(6]
@)
=
o)
w
g
N
Q
)
o
o
L
<
@
o
°

4. Data length: 7 bits, LSB first, Parity: Odd parity, Stop bit: 2 bits, Communication data: 36H

1 data frame
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5. Data length: 8 bits, LSB first, Parity: None, Stop bit: 1 bit, Communication data: 87H

1 data frame
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CHAPTER 17 LCD CONTROLLER/DRIVER

Figure 17-22. Two-Time-Slice LCD Drive Waveform Examples (1/2 Bias Method)

(a) When segment key scan function is not used (KSON = 0)
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CHAPTER 19 REMOTE CONTROLLER RECEIVER

Figure 19-14. Generation Timing of INTRERR Signal (Type B reception mode)
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INTRERR
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Example 1
Counter < RMGPLS
— INTRERR is not generated.

INTRERR
RIN | /I/ | Example 2
RMGPLL< counter
— INTRERR is not generated.
INTRERR

Example 3
Counter < RMGPHS
— INTRERR is not generated.
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Example 4
RMGPHL < counter
— INTRERR is not generated.

INTRERR

Example 5
Counter < RMDLS

INTRERR |'| — INTRERR is generated.

Example 6
RMDLL < counter
— INTRERR is generated.
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Example 7
Counter < RMDHOS
— INTRERR is generated.
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Example 8
RMDHOL < counter < RMDH1S
— INTRERR is generated.
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Example 9

RMDH1L < counter

and counter < RMER

— INTRERR is generated.
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I— Example 10

RMDLL < counter

and RMER < counter

— INTRERR is not generated.
— INTREND is generated.
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CHAPTER 27 FLASH MEMORY

27.7.3 Selecting communication mode

In the 78K0/LES3, a communication mode is selected by inputting pulses to the FLMDO pin after the dedicated flash
memory programming mode is entered. These FLMDO pulses are generated by the flash memory programmer.

The following table shows the relationship between the number of pulses and communication modes.

Table 27-7. Communication Modes

Communication Standard Setting"*" Pins Used Peripheral | Number of
Mode Port Speed Frequency Multiply Clock FLMDO
Rate Pulses
UART UART-Ext-OSC 115,200 bps"*°*| 2 M to 10 MHZ""**| 1.0 TxD6, RxD6 | fx 0
(UARTS) UART-Ext-FP5CLK fexox 3
<R> UART-Internal-OSC - frH 5
3-wire serial I/O | CSl-Internal-OSC 2.4 kHz to - S0O10, SI10, frH 8
(CSI10) 2.5 MHz SCK10

Notes 1. Selection items for Standard settings on GUI of the flash memory programmer.
2. The possible setting range differs depending on the voltage. For details, see CHAPTER 30 ELECTRICAL
SPECIFICATIONS (STANDARD PRODUCTS).
3. Because factors other than the baud rate error, such as the signal waveform slew, also affect UART
communication, thoroughly evaluate the slew as well as the baud rate error.

Caution When UARTS is selected, the receive clock is calculated based on the reset command sent from the
dedicated flash memory programmer after the FLMDO pulse has been received.

Remark fx: X1 clock

fexclk:  External main system clock
fRH: Internal high-speed oscillation clock
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CHAPTER 30 ELECTRICAL SPECIFICATIONS (STANDARD PRODUCTS)

LCD Characteristics

(1) Resistance division method

(a) Static display mode (Ta = —40 to +85°C, 1.8 V< Vico < Voo <5.5 V, Vss = 0 V)"°°

Standard products

(Segment)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
LCD drive voltage Vieo Note 3 Vop Vv
LCD divider resistor**’ Rico 60 100 150 kQ
LCD output resistor*™** Rooc 40 kQ
(Common)
LCD output resistor*™®? Robs 200 kQ

(b) 1/3 bias method (Ta = —40 to +85°C, 1.8 V < Vico < Vop < 5.5 V, Vss = 0 V)***°

(Segment)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
LCD drive voltage Viep Note 3 Vop \Y
LCD divider resistor**’ Riep 60 100 150 kQ
LCD output resistor*™®? Robc 40 kQ
(Common)
LCD output resistor"™®? Robs 200 kQ

(c) 1/2 bias method, 1/4 bias method (Ta = —40 to +85°C, 1.8 V< ViLcp < Vbp < 5.5 V, Vss = 0 V)"**

Parameter Symbol Conditions MIN. TYP. MAX. Unit
LCD drive voltage Vieo Note 3 Vop \
LCD divider resistor*™’ Rieo 60 100 150 kQ
LCD output resistor"™®? Rooc 40 kQ
(Common)
LCD output resistor*™®? Robs 200 kQ
(Segment)

Notes 1. Internal resistance division method only.

2. The output resistor is a resistor connected between one of the Vico, Vic1, Vice and Vss pins, and either of
the SEG and COM pins.
3. Set VAON based on the following conditions.
<When set to the static display mode>
e When 2.0V< Vico £ Vop< 5.5 V: VAON =0
e When 1.8V<Vico < Vop< 3.6 V: VAON =1
<When set to the 1/3 bias method>
e When 2.5V< Vico £ Vop< 5.5 V: VAON =0
e When 1.8V<Vico < 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< 5.5 V: VAON =0
e When 1.8V<Vico < Vop< 3.6 V: VAON =1
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APPENDIX A DEVELOPMENT TOOLS

A.5 Debugging Tools (Hardware)

A.5.1 When using in-circuit emulator QB-78K0LX3

QB-78K0/Lx3
In-circuit emulator

This in-circuit emulator serves to debug hardware and software when developing application
systems using the 78K0/Lx3. It supports to the integrated debugger (ID78K0-QB). This emulator
should be used in combination with a power supply unit and emulation probe, and the USB is
used to connect this emulator to the host machine.

Emulation probe

system.

QB-144-CA-01 This check pin adapter is used in waveform monitoring using the oscilloscope, etc.
Check pin adapter
QB-80-EP-01T This emulation probe is flexible type and used to connect the in-circuit emulator and target

QB-64GB-EA-09T,
QB-64GK-EA-07T
Exchange adapter

connector.

This exchange adapter is used to perform pin conversion from the in-circuit emulator to target

o QB-64GB-EA-09T: For 64-pin plastic LQFP (GB-GAH type)
o QB-64GK-EA-07T: For 64-pin plastic LQFP (GK-GAJ type)

QB-64GB-YS-01T,
QB-64GK-YS-01T
Space adapter

This space adapter is used to adjust the height between the target system and in-circuit emulator.
* QB-64GB-YS-01T: For 64-pin plastic LQFP (GB-GAH type)
e QB-64GK-YS-01T: For 64-pin plastic LQFP (GK-GAJ type)

QB-64GB-YQ-01T,
QB-64GK-YQ-01T
YQ connector

This YQ connector is used to connect the target connector and exchange adapter.
* QB-64GB-YQ-01T: For 64-pin plastic LQFP (GB-GAH type)
e QB-64GK-YQ-01T: For 64-pin plastic LQFP (GK-GAJ type)

QB-64GB-HQ-01T,
QB-64GK-HQ-01T
Mount adapter

This mount adapter is used to mount the target device with socket.
e QB-64GB-HQ-01T: For 64-pin plastic LQFP (GB-GAH type)
e QB-64GK-HQ-01T: For 64-pin plastic LQFP (GK-GAJ type)

QB-64GB-NQ-01T,
QB-64GK-NQ-01T
Target connector

This target connector is used to mount on the target system.
e QB-64GB-NQ-01T: For 64-pin plastic LQFP (GB-GAH type)
e QB-64GK-NQ-01T: For 64-pin plastic LQFP (GK-GAJ type)

Remarks 1. The QB-78K0LX3 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.
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.

2. The packed contents differ depending on the part number, as follows.

acked Contents

Part Number

In-Circuit Emulator

Emulation Probe

Exchange Adapter

YQ Connector

Target Connector

QB-78K0LX3 -ZZZ

QB-78K0LX3-T64GB

QB-78K0OLX3-T64GK

QB-78K0LX3

None

QB-80-EP-01T

QB-64GB-EA-09T

QB-64GB-YQ-01T

QB-64GB-NQ-01T

QB-64GK-EA-07T

QB-64GK-YQ-01T

QB-64GK-NQ-01T
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