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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Conventions Data significance: Higher digits on the left and lower digits on the right 

 Active low representations: ××× (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 ...×××× or ××××B 

  Decimal ...×××× 

  Hexadecimal ...××××H 

 

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

However, preliminary versions are not marked as such. 

 

Documents Related to Devices 

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 ManualNote U18274E 

78K0 Microcontrollers EEPROMTM Emulation Library Type01 User’s ManualNote 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. 

Operation U17199E 

Language U17198E 

RA78K0 Ver. 3.80 Assembler Package  

Structured Assembly Language U17197E 

Operation U17201E CC78K0 Ver. 3.70 C Compiler  

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-78K0LX3 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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Table 2-2.  Pin I/O Circuit Types (2/2) 

Pin Name I/O Circuit Type I/O Recommended Connection of Unused Pins 

P120/INTP0/EXLVI 5-AH I/O Input: Independently connect to VDD or VSS via a resistor. 

Output: Leave open. 

P121/X1/OCD0ANote 1  

P122/X2/EXCLK/OCD0BNote 1 

P123/XT1Note 1 

P124/XT2Note 1 

37-A Input Independently connect to VDD or VSS via a resistor. 

P140/SEG16 (KS0) to 

P143/SEG19 (KS3) 

P150/SEG20 (KS4) to 

P153/SEG23 (KS7) 

17-P I/O <Port setting> 

Input: Independently connect to VDD or VSS via a resistor. 

Output: Leave open. 

<Segment setting> 

Leave open. 

COM0 to COM3 18-E 

COM4/SEG0 to 

COM7/SEG3 

18-F 

Output Leave open. 

VLC0 to VLC2 − −  

RESET 2 Connect directly or via a resistor to VDD. 

FLMD0 38 

Input 

Connect to VSS.Note 3 

AVREF
Note 2 Connect directly to VDD.Note 4 

AVSS
Note 2 

− − 

Connect directly to VSS. 

 

Notes 1. Use recommended connection above in I/O port mode (see Figure 5-2  Format of Clock Operation 

Mode Select Register (OSCCTL)) when these pins are not used. 

 2. μPD78F045x and 78F046x only. 

 3. FLMD0 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 kΩ: recommended). 

 4. When using port 2 as a digital port or for segment output, set it to the same potential as that of VDD. 
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Figure 2-1.  Pin I/O Circuit List (1/2) 
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(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 

 
7

0

Symbol

P1

6

0

5

0

4

P14

3

P13

2

P12

1

P11

0

0

Address

FF01H

After reset

00H (output latch)

R/W

R/W

R/WP27P2 P26 P25 P24

0 0 0 P44

0 0 0 0

P23 P22 P21 P20 FF02H 00H (output latch)

0P3 0 0 P34 P33 P32 P31 0 FF03H 00H (output latch) R/W

P4 P43 P42 P41 P40 FF04H 00H (output latch) R/W

P8 P83 P82 P81 P80 FF08H 00H (output latch) R/W

0P10 0 0 0 P103 P102

P143 P142

P101 P100 FF0AH 00H (output latch) R/W

0P12 0 0 P124Note 2 P123Note 2 P122Note 2 P121Note 2 P120 FF0CH 00HNote 1 (output latch) R/WNote 1

P14 P141 P140 FF0EH 00H (output latch) R/W

0P11 0 0 0 P113 P112 P111 P110 FF0BH 00H (output latch) R/W

P153 P152P15 P151 P150 FF0FH 00H (output latch) R/W

PK141Note 3 PK140Note 3PK143Note 3 PK142Note 3

PK151Note 3 PK150Note 3PK153Note 3 PK152Note 3

 
 

 m = 1 to 4, 8, 10 to 12, 14, 15; n = 0 to 7 

 

Pmn 

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. 

 3. This bit is used for the segment key scan function.  For details, see 17.3 Registers Controlling 

LCD Controller/Driver. 

 

<R> 

<R> 

<R> 
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Remarks 1. fX: X1 clock oscillation frequency 

 2. fRH: Internal high-speed oscillation clock frequency 

 3. fEXCLK: External main system clock frequency 

 4. fXH: High-speed system clock frequency 

 5. fXP: Main system clock frequency 

 6. fPRS: Peripheral hardware clock frequency 

 7. fCPU: CPU clock frequency 

 8. fXT: XT1 clock oscillation frequency 

 9. fSUB: 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. 

 

• Clock operation mode select register (OSCCTL) 

• Processor clock control register (PCC) 

• Internal oscillation mode register (RCM) 

• Main OSC control register (MOC) 

• 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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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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<1> When the power is turned on, an internal reset signal is generated by the power-on-clear (POC) circuit. 

<2> When the power supply voltage exceeds 1.59 V (TYP.), the reset is released and the internal high-speed 

oscillator automatically starts oscillation. 
<3> 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. 
<4> 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). 
<5> 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. 

<R> 
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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

Status Transition 

RSTOP RSTS MCM0 

(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

Status Transition 

OSCSELS Waiting for Oscillation 

Stabilization 

CSS 

(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

Status Transition 

RSTOP RSTS MCM0 CSS 

(D) → (B) 0 Confirm this flag 

is 1. 

0 0 

  

Unnecessary if the CPU is operating 

with the internal high-speed 

oscillation clock 

↑ 

Unnecessary if 

XSEL is 0 

 

 
 

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

 2.  MCM0:  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) 

  CSS:  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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(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) 

 

0TMCYC1 0 0 0 0 RMC1 NRZB1 NRZ1

Address:  FF6DH     After reset:  00H     R/WNote

Symbol

Low-level output

High-level output at rising edge of INTTM51 signal input

Low-level output

Carrier pulse output at rising edge of INTTM51 signal input

RMC1

0

0

1

1

NRZB1

0

1

0

1

Remote control output

Carrier output disabled status (low-level status)

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

NRZ1

0

1

Carrier pulse output status flag

<0>

 
 

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/TOH0/MCGO and P31/TOH1/INTP3 pins for timer output, clear PM32 and PM31 and the 

output latches of P32 and P31 to 0. 

PM3 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/O mode selection (n = 1 to 4) 

0 Output mode (output buffer on) 

1 Input mode (output buffer off) 
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Figure 8-17.  Carrier Generator Mode Operation Timing (2/3) 
 

(b)  Operation when CMP01 = N, CMP11 = M 
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TM51 count value
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0
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Carrier clock

00H 01H K 00H 01H L 00H 01H M 00H 01H 00H 01HN
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<1><2>
<3> <4>

<5>

<6>
<7>

8-bit timer 51
count clock

8-bit timer H1
count clock

8-bit timer counter
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KCR51 L M N

 
 

<1> When TMHE1 = 0 and TCE51 = 0, the 8-bit timer counter H1 operation is stopped. 

<2> When TMHE1 = 1 is set, the 8-bit timer counter H1 starts a count operation.  At that time, the carrier clock 
remains default. 

<3> When the count value of the 8-bit timer counter H1 matches the CMP01 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 CMP01 register to the CMP11 register.  The 8-bit timer counter H1 

is cleared to 00H. 

<4> 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 CMP01 register.  The 8-bit timer counter H1 is cleared 

to 00H.  By performing procedures <3> and <4> repeatedly, a carrier clock with duty fixed to other than 50% 
is generated. 

<5> When the INTTM51 signal is generated, it is synchronized with the 8-bit timer H1 count clock and is output as 

the INTTM5H1 signal. 
<6> A carrier signal is output at the first rising edge of the carrier clock if NRZ1 is set to 1. 

<7> 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. 

 

• If the watchdog timer counter overflows 

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

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

• If data is written to WDTE during a window close period 

• 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) 

• If the CPU accesses an area that is not set by the IMS and IXS registers (excluding FB00H 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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12.3  Registers Used in 10-Bit Successive Approximation Type A/D Converter 
 

The A/D converter uses the following seven registers. 
 

• A/D converter mode register (ADM) 

• A/D port configuration register 0 (ADPC0) 

• Analog input channel specification register (ADS) 

• Port function register 2 (PF2) (μPD78F045x only) 

• Port mode register 2 (PM2) 

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

• 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) 
 

ADCELV0Note 1LV1Note 1FR0Note 1FR1Note 1FR2Note 1FR3Note 1ADCS

A/D conversion operation control

Stops conversion operation

Enables conversion operation

ADCS

0

1

<0>123456<7>

ADM

Address:  FF8DH     After reset:  00H     R/W

Symbol

Comparator operation controlNote 2

Stops comparator operation

Enables comparator operation

ADCE

0

1
 

 

Notes 1. For details of FR3 to FR0, LV1, LV0, 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 μs from operation 

start to operation stabilization.  Therefore, when ADCS is set to 1 after 1 μs 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 stoppedNote) 

1 1 Conversion mode (comparator operation) 

Note Ignore data of the first conversion. 
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12.4.2  Input voltage and conversion results 

The relationship between the analog input voltage input to the analog input pins (ANI0 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.  

 

 SAR = INT (            × 1024 + 0.5) 
 

 ADCR = SAR × 64 

 

or 

 

 (            − 0.5) ×             ≤ VAIN < (            + 0.5) ×   

 

where, INT( ): Function which returns integer part of value in parentheses 

 VAIN: Analog input voltage 

 AVREF: AVREF 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  
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Figure 13-2.  Format of 16-bit ΔΣ type A/D Converter Control Register 0 (ADDCTL0) 
 

ADDS0ADDS100AINMCDHACADDCEADPON

16-bit ΔΣ type A/D conversion operation control

Stops conversion operation

Starts conversion operation

ADDCE

0

1

0123<4><5><6><7>

ADDCTL0

Address:  FF7CH     After reset:  00H     R/W

Symbol

Setting 16-bit ΔΣ type A/D conversion high-accuracy mode

High-accuracy mode OFF

High-accuracy mode ON

HAC

0

1

16-bit ΔΣ type A/D circuit power supply control

Power supply OFF

Power supply ON

ADDPON

0

1

16-bit ΔΣ type A/D conversion input mode control

Single input

Differential input

AINMOD

0

1

16-bit ΔΣ type analog input specification

DS0+/DS0-

DS1+/DS1-

DS2+/DS2-

Setting prohibited

ADDS1

0

0

1

1

ADDS0

0

1

0

1
 

 

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 μs after ADDPON has been set to 1. 

 2. Setting the ΔΣ analog input channel to be set by ADDS1 and ADDS0 to a pin which has been 

selected to be used in the analog input mode by the ADPC0 register is prohibited. 

 3. Operating 16-bit ΔΣ 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 ADDCTL0 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 ΔΣ type A/D converter must be 

turned off (ADDPON = 0). 
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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 

 
1 data frame

Start D0 D1 D2 D3 D4 D5 D6 D7 Parity Stop
 

 

2. Data length: 8 bits, MSB first, Parity: Even parity, Stop bit: 1 bit, Communication data: 55H 

 
1 data frame

Start D7 D6 D5 D4 D3 D2 D1 D0 Parity Stop
 

 

3. Data length: 8 bits, MSB first, Parity: Even parity, Stop bit: 1 bit, Communication data: 55H, TXD6 pin 

inverted output 

 
1 data frame

Start D7 D6 D5 D4 D3 D2 D1 D0 Parity Stop
 

 

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

 
1 data frame

Start D0 D1 D2 D3 D4 D5 D6 Parity StopStop
 

 

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

 
1 data frame

Start D0 D1 D2 D3 D4 D5 D6 D7 Stop
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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) 

 
TF

VLC0

VSS

COM0

VLC0

VSS

VLC0

VSS

SEG15

+VLCD

0COM1-SEG15

-VLCD

+VLCD

0COM0-SEG15

-VLCD

VLC1,2

VLC1,2

VLC1,2

COM1

+1/2VLCD

+1/2VLCD

-1/2VLCD

-1/2VLCD

 
 



CHAPTER  19   REMOTE  CONTROLLER  RECEIVER 

User’s Manual  U18696EJ3V0UD 578 

Figure 19-14.  Generation Timing of INTRERR Signal (Type B reception mode) 
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27.7.3  Selecting communication mode 

In the 78K0/LE3, a communication mode is selected by inputting pulses to the FLMD0 pin after the dedicated flash 

memory programming mode is entered.  These FLMD0 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 

Standard SettingNote 1 Communication 
Mode Port Speed  Frequency  Multiply 

Rate 

Pins Used Peripheral 
Clock 

Number of 
FLMD0 
Pulses 

UART-Ext-OSC fX 0 

UART-Ext-FP5CLK 

2 M to 10 MHzNote 2

fEXCLK 3 

UART 
(UART6) 

UART-Internal-OSC 

115,200 bpsNote 3

− 

TxD6, RxD6 

fRH 5 

3-wire serial I/O 
(CSI10) 

CSI-Internal-OSC 2.4 kHz to  
2.5 MHz 

− 

1.0 

SO10, SI10, 
SCK10 

fRH 8 

 

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 UART6 is selected, the receive clock is calculated based on the reset command sent from the 

dedicated flash memory programmer after the FLMD0 pulse has been received. 

 

Remark fX: X1 clock 

 fEXCLK: External main system clock 

 fRH: Internal high-speed oscillation clock 

<R> 
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Standard products

LCD Characteristics 

 

(1) Resistance division method 

 

(a) Static display mode (TA = −40 to +85°C, 1.8 V ≤ VLCD ≤ VDD ≤ 5.5 V, VSS = 0 V)Note 3 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 

LCD drive voltage VLCD Note 3   VDD V 

LCD divider resistorNote 1 RLCD  60 100 150 kΩ 

LCD output resistorNote 2 

(Common) 

RODC    40 kΩ 

LCD output resistorNote 2 

(Segment) 
RODS    200 kΩ 

 

(b) 1/3 bias method  (TA = −40 to +85°C, 1.8 V ≤ VLCD ≤ VDD ≤ 5.5 V, VSS = 0 V)Note 3 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 

LCD drive voltage VLCD Note 3   VDD V 

LCD divider resistorNote 1 RLCD  60 100 150 kΩ 

LCD output resistorNote 2 

(Common) 
RODC    40 kΩ 

LCD output resistorNote 2 

(Segment) 

RODS    200 kΩ 

 

(c) 1/2 bias method, 1/4 bias method (TA = −40 to +85°C, 1.8 V ≤ VLCD ≤ VDD ≤ 5.5 V, VSS = 0 V)Note 3 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 

LCD drive voltage VLCD Note 3   VDD V 

LCD divider resistorNote 1 RLCD  60 100 150 kΩ 

LCD output resistorNote 2 

(Common) 
RODC    40 kΩ 

LCD output resistorNote 2 

(Segment) 
RODS    200 kΩ 

 

Notes 1. Internal resistance division method only. 

 2. The output resistor is a resistor connected between one of the VLC0, VLC1, VLC2 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> 
  •  When 2.0V≤ VLCD ≤ VDD ≤ 5.5 V: VAON = 0 
  •  When 1.8V≤ VLCD ≤ VDD ≤ 3.6 V: VAON = 1 
  <When set to the 1/3 bias method> 
  •  When 2.5V≤ VLCD ≤ VDD ≤ 5.5 V: VAON = 0 
  •  When 1.8V≤ VLCD ≤ VDD ≤ 3.6 V: VAON = 1 
  <When set to the 1/2 bias method or 1/4 bias method> 
  •  When 2.7V≤ VLCD ≤ VDD ≤ 5.5 V: VAON = 0 
  •  When 1.8V≤ VLCD ≤ VDD ≤ 3.6 V: VAON = 1 
  

<R> 
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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. 

QB-144-CA-01 
Check pin adapter 

This check pin adapter is used in waveform monitoring using the oscilloscope, etc. 

QB-80-EP-01T 

Emulation probe 

This emulation probe is flexible type and used to connect the in-circuit emulator and target 

system. 

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

Exchange adapter 

This exchange adapter is used to perform pin conversion from the in-circuit emulator to target 
connector. 
• QB-64GB-EA-09T: For 64-pin plastic LQFP (GB-GAH type) 

• 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) 

• 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) 
• 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. 
• QB-64GB-HQ-01T: For 64-pin plastic LQFP (GB-GAH type) 

• 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. 
• QB-64GB-NQ-01T: For 64-pin plastic LQFP (GB-GAH type) 

• 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. 

 

Packed Contents 

Part Number  

In-Circuit Emulator Emulation Probe Exchange Adapter YQ Connector Target Connector 

QB-78K0LX3 -ZZZ None 

QB-78K0LX3-T64GB QB-64GB-EA-09T  QB-64GB-YQ-01T QB-64GB-NQ-01T 

QB-78K0LX3-T64GK 

QB-78K0LX3 

QB-80-EP-01T 

QB-64GK-EA-07T QB-64GK-YQ-01T QB-64GK-NQ-01T 

http://www.necel.com/micro/ods/eng/index.html

