NUUS41 e

PREL IMINARY

DOT MATRIX LCD 80-OUT SEGMENT DRIVER

IR GENERAL DESCRIPTION M PACKAGE OUTLINE

The NJUG416 is a serial input, 80-out segment driver
for dot matrix LCDs, especially useful as extension
driver for LCD controf ler drivers |ike NJUG426.

It consists of bidirectional shift register, 80-bit
latch, and 80-out high voltage LCD drivers.

The bidirectional shift register performs the effi-
cient extension driver allocation according to the
nutber of characters and easy wiring with the LCD
panel .

As the 80-driver has 4 level voltage imput to drive
the LOD, adjustable driving voltage according to the
LCD panel can be supplied from the external power
source.

NJUG416F
B FEATURES
@ 80 Seement Drivers
@ 80-bit Shift Register
( Bidirectional Shift Register)
@ Two of Shift Direction Select Terminal
@ Fast Data Transmission ( Shift Clock 3.3 MHz min.)
@ External Power Supply for LCD Driving Voltage
@ LCD Driving Voltage -=—- Voo - 3.0V ~ Vop - 13.5V
@ Operating Voltage --- 50V 10%
@ Package Outline -~ QFP100/Chip
@ C-MOS Technology
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NJUG416

W PIN CONFIGURATION
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B TERMINAL DESCRIPTION
NO. SYMBOL F U N C T | 0 N
1~30 SEG;~ LCD segment driving terminal.
51~100 SEGso Each terminal corresponds to each bit of shift register

Data input terminal. The D| terminal is fixed the input terminal
41 DI regardiess the shift direction,
Display data Is input synchronized with the clock signal.

Data output terminal. The DO terminal is fixed the output terminal
42 DO regardless the shift direction.
The data is output synchronized with the clock signal.

Shift register clock pulse input terminal.

The data is shifted in the shift register by the falling edge of
40 SCL the clock pulse. A data setup time and hold time are reauired
between data input and SCL. Clock pulse rising time and falling
time should be set less than 50ns respectively.

Sh;,f’g dlrectlon select terminal.
39 SHL " , + dhift direction is from 80th bit to Ist bit.
- Shift direction is from 1st bit to 80th bit
The DI and DO terminals are fixed input and outDut terminal re-
spectively regardless this terminal inout level.

Latch pulse input terminal, The data in the shift register is
kY4 LP latcbed to the Latch bx thls SIgnaI

Data writing, Data latch
44 LM Alternate signal irput for LCD driving.
46 Voo Power supply terminal éconnect to the controller’s Voo terminalg
36 Vss Power supply terminal (connect to the controller’s Vss terminal

32,34,35,33 | Vo,V2,V5,Vs | LCD driving power source terminals.
31 Vasn Voo2Vo2Vo2Va2Vs2Vssen

38,43,45 NC Non connection. (Normal ly open)
47~50
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B FUNCTIONAL DESCRIPTION

NJU664a1 6

(1) Shift register control

The 80-bit shift register is a bidirectional register.
The shift direction of 80-bit bidirectional shift register is shown below:

Control Terminal [nout Shift Direction
"H" m — ]
SHL
"L" ] «— w

(Note) DI and DO terminals are fixed input and output terminal respectively regardiess
the SHL input level.

(2) LCD driver output truth table

Input Data | Selection/Non-selection | LM | Driver Output (SEG; to SEGso)
H Vs
"H” Selection
L Vo
H Vs
"L Non-selection
L V>
B ABSOLUTE MAXIMUM RATINGS
( Ta=25C )
PARAMETER SYMBOL RATINGS UNIT
Supply Voltage (1) Voo -0.3~+7.0 v
Supply Voltage ( 2 ) Note ]) Voo ~ Vs Voo-13.5 ~ Vort0.3 v
Input Vol tage Vin - 0.3 ~ Vopt0.3 v
Operating Temperature Topr -30 ~+8 T
Storage Temperature Tste -85 ~+150 T

Note 1) The relation : VooVo=Vo2Vs2Vs=Vssn must be maintained.
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B ELECTRICAL CHARACTERISTICS

- DC Characteristics ( Voo=5V£10% , Ta=-20 ~ +75C )
PARAMETER SYMBOL] CONDITIONS MIN TYP MAX UNIT
rout Volt NoteD) Vin 0.8Voo Voo v
a
rout Yoltage - R0l My L 0.2Vo0
| t Cu " Nt]) fin Vie = Voo 1 A
rren ote u
w |V =ov B
Outout Vol t NtZ) Vou 'o=‘4OUA 4.2 v
vt Tottase ot 'ver 1o = 0.4m 0.4
Driver On-resistance Row Id = 0.05mA 5 kQ
Note3)
rating Current lssa | LM,LP=130us cycle, 1.1 1.5 mA
o?eLogic Part § SCl =l.5MHz‘{ Every one bit
Inverted Data. No Load.
Operating Current fesuo | LM,LP=130us cycle, 70 100 | uA
( LCD Driver Part ) CL=1.5MHz. Every one bit
Inverted Data. No Load.
LCD Driving Voltage Vieo Vssu Terminal, Voo=5V Voo-3.0 Vop-13.5 v

Note 1) Apply to LM, LP, SCL, SHL and DI terminals.
Note 2) Apply to DO terminal.
Note 3) Apply to SEG:; ~ SEGso terminals.

- AC Characteristics

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNIT
Propagation Delay Time Teru 250 ns
Maximum Operating Frequency fscL Duty = 50 % 3.3 Mz
SCL Pulse Width Tws 125 ns
LP Pulse Width Tw 125 ns.
Set up Time Tser 50 ns
SCL — LP Time Tse 250 ns
LP — SCL Time Tus 0 ns
Data Hold Time Tuovo 50 ns
SCL Rise, Fall Time Tes, Trs 50 ns
LP Rise, Fall Time Tew, Tre 1 us
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B AC CHARACTERISTICS TIMING CHART
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Bl TIMING CHART 1/5 Bias, 1/16 Duty Ratio
FRAME IE \ N
SIGNAL Ao 16 LI A S LIV IS 25 IO
Lp fLirefiLinefiLineflire LineLinefLinen\LineLineq

LM
lc.rsnl 5 E
' "__“—.'lLMSD
: ! Vo, Vs
SEG >§'
i Vs, Vs
PARAMETER SMOL | CONDITIONS | MIN | TYF | Max JuNIT
LP - SEG Output Delay Time | Turso | Ce = 1000F a5 |
LM - SEG Output Delay Time | Twwso | Ce = 1000F 45 |“
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I LCD DRIVING WAVEFORM EXAMPLE
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COM,

COM;

SEG

SEG:

Vier

3/5Viep

1/5Vico
0

=1/ Vico

~3/5Vien

In case of Vo terminal connected to the Voo.
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I APPLICATION CIRCUIT

24-character 4-line Display Example (NJUG426 + NJUBA16)

coi Dot Matrix LCD Panel
32
~COMs: 24-character, 4-line
80
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~SEGae
D DI SEG) ~SEGss bo
SHEL NJUGB416
NJUG642¢6
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