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■  PIN CONFIGURATION
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■  BLOCK DIAGRAM
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■  TERMINAL DESCRIPTION 1

No. SYMBOL INPUT/OUTPUT F U N C T I O N

1 to 15
56 to 64

SEG9 to SEG23
SEG0 to SEG8

OUTPUT LCD segment driver

52 to 55 COM0 to COM3 OUTPUT LCD Common driver

16

17

18

19

 PA0
/SEG24

 PA1
/SEG25

/LT

 PA2
/SEG26

/SYNC

 PA3
/SEG27

/MCK

INPUT/OUTPUT
OUTPUT

INPUT/OUTPUT
OUTPUT
OUTPUT

INPUT/OUTPUT
OUTPUT
OUTPUT

INPUT/OUTPUT
OUTPUT
OUTPUT

4-bit Input / Output PORTA.
Selects a function of either 1) or 2) or 3) by the mask option.

1) 4-bit Input/ Output Terminals of PORTA.
Selects a terminal circuit for each port as follows by the mask

option.

•C-MOS Input Terminal with Pull-up Resistance (ICP)

•C-MOS Input Terminal  (IC)

•C-MOS Output Terminal  (OC)
2) LCD segment driver (SEG)
3) Extension LCD Driver Interface.

•Extension LCD Driver Serial Data Latch Output Terminal :
LT

•Extension LCD Driver Synchronizing Signal Output
Terminal : SYN

•Extension LCD Driver Master Clock Signal Output
Terminal : MCK

In case of Extension LCD Driver, Pin No.16 is assigned to
input port PA0.

20

21

22

23

 PB0
/SEG28

 PB1
/SEG29

 PB2
/SEG30

 PB3
/SEG31

OUTPUT
OUTPUT

OUTPUT
OUTPUT

OUTPUT
OUTPUT

OUTPUT
OUTPUT

4-bit Output PORTB.
Selects a function of either of 1) or 2) by the mask option.

1) 4-bit Input Terminals of PORTB.
Selects a terminal circuit for each port as follows by the mask

option.

•Nch-FET Output Terminal with Pull-up Resistance  (ONP)

•Nch-FET Output Terminal(ON)
2) LCD segment driver (SEG)

24 VSS – Power Source (0V)

25
26

OSC1
OSC2

INPUT
 OUTPUT

Internal Oscillator Terminals.
Connects a device selected from the ceramic or the crystal

resonator, or the resistor, to these terminals for the internal
oscillator.

In the external clock operation, OSC1 is the external clock
input terminal and OSC2 is normally open terminal.

27 VDD – Power Source (2.7 to 5.5V)

Note ) INPUT/OUTPUT : Input or Output is selected by the mask option.
“ICP, IC,OC, SEG, LT, SYN, MCK, ONP, ON ” are symbols using on MASK OPTION
GENERATOR.
Refer ! MASK OPTION
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■  TERMINAL DESCRIPTION 2

No. SYMBOL INPUT/OUTPUT F U N C T I O N

28

29

 PC0
/SO

 PC1
/CL

OUTPUT
OUTPUT

OUTPUT
OUTPUT

4-bit Output PORTC.
Selects a function of either of 1) or 2) by the mask option.

1) 2-bit Output Terminals of PORTC.

•C-MOS Output Terminal(ON)
2) Extension LCD Driver Interface.

•Extension LCD Driver Function Serial Data Output
Terminal (SO)
•Extension LCD Driver Shift Clock Output Terminal (CL)

30 SCL INOUT Serial Interface Function.

•Serial Clock Input or Output Terminal with Pull-up
Resistance. (SCP)

•Serial Clock Input or Output Terminal.(SC)
31 SIO INOUT Serial Interface Function.

•Serial Data Input-Output Terminal with Pull-up Resistance.
(SDP)

•Serial Data Input-Output Terminal.(SD)

32 PD0 INOUT Selects a function of either of 1) or 2) for by the mask option.

1) 1-bit Programmable Input / Output PORTD.
• Input : C-MOS Input Terminal
•Output: C-MOS Output Terminal

 Use of Pull-up resistance of the terminal is added by the mask
option. (IOP / IO)
2) RESTART signal input terminal
 Selects a terminal circuit for each port as follows by the mask
option.

• Input : C-MOS Input Terminal with pull-up Resistance
(RSP)
• Input : C-MOS Input Terminal (RS)

33 RESET INPUT RESET Terminal.
In the “Low” level input-signal, the system is initialized.

34 TEST INPUT Maker Testing Terminal with Pull-down Resistance.
The terminal is recommended to connect to GND.

35

36

37

PE0/EXTI

PE1

PE2

INPUT

INPUT

INPUT

3-bit Programmable Input PORTE.
Selects a terminal circuit for each port as follows by the mask

option.
•C-MOS Schmitt Trigger Input Terminal with Pull-up
Resistance. (ISP)
•C-MOS Schmitt Trigger Input Terminal. (IS)

PE0 has a external interrupt function(EXTI).

 The interrupt detection edge, Rising or Falling, is fixed by the
mask option.

Note ) INPUT/OUTPUT : Input or Output is selected by the mask option.
“ ON, SO, CL, SCP, SC, SDP, SD, IOP, IO,RSP, RS, ISP, IS ” are symbols using on MASK
OPTION GENERATOR.
Refer ! MASK OPTION
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■  TERMINAL DESCRIPTION 3

No. SYMBOL INPUT/OUTPUT F U N C T I O N

38

39

40

41

PF0

PF1

PF2

PF3

INPUT

INPUT

INPUT

INPUT

4-bit Programmable Input PORTF.
Selects a terminal circuit for each port as follows by the mask

option.
•C-MOS Input Terminal with Pull-up Resistance (ICP)
•C-MOS Input Terminal (IC)

42

43

44

45

PG0

PG1

PG2

PG3

INOUT

INOUT

INOUT

INOUT

4-bit Programmable Input / Output PORTG.
This 4-bit terminal direction can be changed by the program

of Input or Output.
• Input : C-MOS Input Terminal
•Output: C-MOS Output Terminal

 Use of Pull-up resistance for a terminal is added by the mask
option. (IOP / IO)

46

47

48

PH0

PH1

PH2

INPUT/OUTPUT 3-bit Input / Output PORTH.
Selects a terminal circuit for each port from follows by the

mask option.
•C-MOS Input Terminal with Pull-up Resistance (ICP)
•C-MOS Input Terminal (IC)
•C-MOS Output Terminal (OC)

49 VLCD INPUT Power Supply for LCD Driving.

50
51

VLCD0

VLCD1

INOUT
INOUT

Bias current Adjustment Terminal.

Note ) INPUT/OUTPUT : Input or Output is selected by the mask option.
INOUT : Input or Output is changed by the program.
“ICP, IC, IOP, IO, OC ” are symbols using on MASK OPTION GENERATOR.
Refer ! MASK OPTION
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" STANDBY FUNCTION

STANDBY FUNCTION halts the IC operation and reduces the current consumption.
The STANDBY function starts by the HLT instruction. After the HLT instruction execution cycle, the internal

oscillator operation is stopped and all of the operation is halted. In case of the external clock operation, the
clock is stopped automatically delivering into the internal system by the internal circuit, and all operation is
halted as same as the internal oscillator operation. This is STANDBY mode.

In the STANDBY mode, the operating current can be reduced. Though the clock into the internal system is
stopped and all of the operation is halted, all condition of Program Counter, Registers, and data in RAM are
kept certainly.

Two ways to release from the STANDBY mode are prepared. One way is the reset operation that when the
reset signal is inputted to RESET terminal, the operation starts from the initial condition. The other way is the
re-start operation that when the re-start signal is inputted to PD0 terminal, the operation starts from the kept
Program Counter location which is the program address after the final operation. In case of the re-start signal
operation, if the rising signal, low to high, is input to PD0 terminal, the internal oscillator circuit starts at first.
After the stabilized clock from the internal oscillator was counted eight times, the clock is started delivering into
the internal system. Then NJU3905 starts to operate from the kept Program Counter location with all of the
kept conditions.

In case of the external clock operation, the external clock must be started to supply to the OSC1 terminal
before the STANDBY mode is released. The external clock is recommended to stop supplying to the OSC1
terminal for reducing the power consumption during the STANDBY mode.

At way of the re-start signal inputted to PD0 terminal, this terminal must be selected re-start function by
mask option.

Note） In order to avoid abnormal displaying, the standby function starting after LCD Driver become Power-
Save is recommended.

[ STANDBY MODE TIMING CHART ]

*1  Selecting PD0 as re-start input terminal only enables NJU3905 to release from the standby mode by
re-start signal inputted to PD.
At reset operation, NJU3905 becomes operating from initial condition.

Restart Signal
   (PD0 Port)

Oscillator
         Clock

System
        Clock

Execute
  Instruction

Normal
  Operation

Normal
  Operation

Oscillation
   Stability Time

STANDBY
       Mode

Oscillation Start

HLT Next instruction
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" CLOCK GENERATION

The system clock is generated in the internal oscillator circuit with the external crystal or ceramic resonator ,
or the resistor connected to OSC1 and OSC2 terminals. Furthermore , the NJU3905 can operate by the
external clock to the OSC1 terminal for the system clock. In the external clock operation, the OSC2 terminal
must be opened.

The typical application examples for each oscillator circuit are shown in follows. However a Crystal or a
Ceramic operation requires the considered evaluation, because the oscillator operates in accordance with the
characteristics of each component.

[OSCILLATOR  APPLICATION EXAMPLES]

1) X’tal/Ceramic 2) CR oscillation 3) External clock input
oscillation

" RESET OPERATION

All of  the internal circuits are initialized by inputting the low level signal to the RESET terminal.
A circuit example for Power ON Reset Operation with a resistor, a capacitor, and a diode is shown in follow.

Power On Reset Operation requires to keep the low level of the input signal to RESET terminal until the
stabilized oscillation of the internal oscillator. Therefore the constants on the reset circuit must be decided in
accordance with the characteristics of the clock generator circuit.

[ An example of  Power On Reset circuit ]

NJU3905

OSC1    OSC2

NJU3905

OSC1    OSC2

External clockExternal clock

NJU3905

RESET

VDD

R*

R* : A resister is RESET terminal protector. It is
 required depending on the condition of an
 application.

NJU3905

OSC1    OSC2
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" PRESCALER

NJU3905 has two Prescalers. The pre-scaler1 can supply the clock to Timer1, Timer2 and Serial Interface. a
frequency of the pre-scaler1 can be selected in 12 kinds shown in follows by mask option.

1/2, 1/4, 1/8, 1/16, 1/32, 1/64, 1/128, 1/256, 1/512, 1/1024, 1/2048, 1/4096

When the bit2(b2) of Timer1 control register (PHY3) is set “1”, the pre-scaler1 operation is stopped, but
output clock is also stopped to Timer1, Timer2 and serial interface . When the b2 of PHY3 is set “0”, the
Prescaler operation is started to count from “0”.

The Pre-scaler2 can supply the clock of LCD Driver Flame Frequency. A frequency of the Pre-scaler2 can be
selected in 14 kinds shown in follows by mask option.

1/64, 1/128, 1/192, 1/256, 1/384, 1/512, 1/768, 1/1024, 1/1536, 1/2048, 1/3072, 1/4096, 1/6144, 1/8192

[ AROUND THE PRE-SCALER BLOCK DIAGRAM ]

EX.) The output frequency of Prescaler at fOSC=4MHz (Φ=4MHz / 6).

PreScaler
Divider Φ/2 Φ/4 Φ/8 Φ/16 Φ/32 Φ/64 Φ/128 Φ/256 Φ/384

Output
Frequency

333.33
kHz

166.67
kHz

83.33
kHz

41.67
kHz

20.83
kHz

10.42
kHz

5.21
kHz

2.60
kHz

1.74
kHz

PreScaler
Divider Φ/512 Φ/768 Φ/1024 Φ/1536 Φ/2048 Φ/3072 Φ/4096 Φ/6144 Φ/8192

Output
Frequency

1.30
kHz

868
Hz

651
Hz

434
Hz

326
Hz

217
Hz

163
Hz

108.5
Hz

81.4
Hz

OSC CPU

P
R

E
-S

C
A

L
E

R
 1

fOSC Φ=fOSC/6

Φ/2

Φ/4

Φ/8

Φ/16

Φ/32

Φ/64

Φ/128

Φ/256

Φ/512

Φ/1024

Φ/2048

Φ/4096

TIMER1

TIMER2

Serial I/O

(MSB) 3    2   1   0 (LSB)

0:ON, 1:OFF

PHY3

P
R

E
-S

C
A

L
E

R
2

Φ=fOSC/6

Φ/64

Φ/128

Φ/192

Φ/256

Φ/384

Φ/512

Φ/768

Φ/1024

Φ/1536

Φ/2048

Φ/3072

Φ/4096

Φ/6144

Φ/8192

LCD Driver Flame Frequency
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■  ABSOLUTE MAXIMUM RATINGS

(Ta=25°C)

PARAMETER SYMBOL RATINGS UNIT

Supply Voltage VDD -0.3 ∼  +7.0 V

Input Voltage VIN -0.3 ∼  VDD + 0.3 V

Output Voltage VOUT -0.3 ∼  VDD V

Operating Temperature Topr -40 ∼  +85 °C

Storage Temperature Tstg -55 ∼  +125 °C

■  ELECTRICAL CHARACTERISTICS

DC CHARACTERISTICS 1－－－－1 (VDD=2.7∼ 5.5V, VSS=0V, Ta= -40∼ 85°C)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT NOTE

Supply
      Voltage

VDD  VDD 2.7 5.5 V

IDD1

 VDD

 VDD=5V, fOSC=2MHz
 X’tal Oscillation in Reset

2.0 4.0 mA *3

IDD2

 VDD

 VDD=5V, fOSC=2MHz
 Ceramic Oscillation in Reset

2.0 4.0 mA *3

IDD3

 VDD

 VDD=5V, fOSC=2MHz
 CR Oscillation in Reset

1.9 3.8 mA *3

Supply
      Current

IDD4
 VDD

 VDD=5V,Standby Mode
4.0 µA *3

VIH1

 PA0/SEG24/LT
         ∼  PA3/SEG27/MCK,
 PD0, PF0∼ PF3, PG0∼ PG3,
 PH0∼ PH2, SCL

0.7VDD VDD V *1

VIH2  PE0/EXTI∼ PE2, RESET 0.8VDD VDD V *1

High-Level
Input Voltage

VIH3  OSC1 VDD-1.0 VDD V

VIL1

 PA0/SEG24
         ∼  PA3/SEG27/MCK,
 PD0, PF0∼ PF3, PG0∼ PG3,
 PH0∼ PH2, SCL

0 0.3VDD V *1

VIL2  PE0/EXTI∼ PE2, RESET 0 0.2VDD V *1

Low-Level
Input Voltage

VIL3  OSC1 0 1.0 V
*1  Input / Output port is set as an Input terminal.
*2  Input / Output port is set as an Output terminal.
*3  Except the current through Pull-up resister.
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" ELECTRICAL CHARACTERISTICS

DC CHARACTERISTICS 1−−−−2 (VDD=2.7∼ 5.5V, VSS=0V, Ta= -40∼ 85°C)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT NOTE

High-Level
Input Current

IIH

 VDD=5.5V, VIN=5.5V
 PA0/SEG24
         ∼ PA3/SEG27/MCK,
 PD0, PE0/EXTI∼ PE2,
 PF0∼ PF3,PG0∼ PG3,
 PH0∼ PH2, SCL, RESET

10 µA *1

IIL1

 VDD=5.5V, VIN=0V
 Without Pull-up Resister
 PA0/SEG24
         ∼ PA3/SEG27/MCK,
 PD0, PE0/EXTI∼ PE2,
 PF0∼ PF3,PG0∼ PG3,
 PH0∼ PH2, SCL, RESET

-10 µA *1

Low-Level
Input Current

IIL2

 VDD=5.5V, VIN=0V
 With Pull-up Resister
 PA0/SEG24
         ∼ PA3/SEG27/MCK,
 PD0, PE0/EXTI∼ PE2,
 PF0～PF3,PG0∼ PG3,
PH0∼ PH2, SCL

-100 µA *1

High-Level
Output Voltage

VOH

 IOH=-100µA
 PA0/SEG24
         ∼ PA3/SEG27/MCK,
 PC0/SO, PC1/CL, PD0,
 PG0∼ PG3, PH0∼ PH2, SCL

VDD-0.5 V *2

VOL1

 IOL1=400mA
 PA0/SEG24
         ∼ PA3/SEG27/MCK,
 PC0/SO, PC1/CL, PD0,
 PG0∼ PG3, PH0∼ PH2, SCL

0.5 V *2
Low-Level

Output Voltage

VOL2
 IOL2=25mA
 PB0/SEG28∼ PB3/SEG31

1.0 V *2

Output Leakage
Current

IOD
 VDD=5.5V, VOH=5.5V
 PB0/SEG28∼ PB3/SEG31

10 µA *2

Input
Capacitance

CIN
 Except VDD, VSS terminals
 fOSC=1MHz

10 20 pF

*1  Input / Output port is set as an Input terminal.
*2  Input / Output port is set as an Output terminal.
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■  MASK OPTION

1) INPUT OUTPUT Terminal Selection
All of input-output terminals select a type for each port from the following table1 and table2 by mask

option.
[ CIRCUIT TYPE TABLE 1 ]

Circuit Type

Input Output Terminals *1
Port

Name Port
of

Input

Port
of

Output

Programmable
Input/Output

Another Functions
Others

PA0
/SEG24

ICP
IC

OC
SEG LCD Driver Output

PA1
/SEG25

/ LT

ICP
IC

OC

SEG
LT

LCD Driver Output
LCD Extension Driver
Serial Data

     Latch Output

PA2
/SEG26
/ SYNC

ICP
IC

OC

SEG
SYN

LCD Driver Output
LCD Extension Driver

Synchronizing
 Signal output

PA3
/SEG27

/ MCK

ICP
IC

OC

SEG
MCK

LCD Driver Output
LCD Extension Driver
Master Clock

Output
PB0
/SEG28

ONP
ON

SEG LCD Driver Output

PB1
/SEG29

ONP
ON

SEG LCD Driver Output

PB2
/SEG30

ONP
ON

SEG LCD Driver Output

PB3
/SEG31

ONP
ON

SEG LCD Driver Output

PC0
/ SO

OC SO
LCD Extension Driver

Serial Data Output

PC1
/ CL

OC CL
LCD Extension Driver

Shift Clock Output

PD0
IOP
IO

RSP
RS

Re-start Signal Input

PE0
/ EXTI

ISP
IS

IIP
II

External Interrupt
Function

R
F

Rising Edge Detection
Falling Edge Detection

PE1
ISP
IS

PE2
ISP
IS

Note) Symbols described in this table is used at Mask Option Generator Software.
*1) Refer ! INPUT OUTPUT TERMINAL TYPES.
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[ CIRCUIT TYPE TABLE 2 ]

Circuit Type

Input Output Terminal *1

Port
Name

Port

of

Input

Port

of

Output
Programmable
Input/Output

Another Function Others

PF0 ICP
IC

PF1 ICP
IC

PF2 ICP
IC

PF3 ICP
IC

PG0 IOP
IO

PG1 IOP
IO

PG2 IOP
IO

PG3 IOP
IO

PH0 ICP
IC

OC

PH1 ICP
IC

OC

SCL SCP
SC

Serial Clock
Input/Output

SIO SDP
SD

Serial Data
 Input/Output

MSB
LSB

MSB First
LSB First

Note） Symbols described in this table is used at Mask Option Generator Software.
*1） Refer ■ INPUT OUTPUT TERMINAL TYPES.
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[CAUTION] 
The specifications on this databook are only 

given for information , without any guarantee 
as regards either mistakes or omissions. The 
application circuits in this databook are 
described only to show representative usages 
of the product and not intended for the 
guarantee or permission of any right including 
the industrial rights. 


