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PREL IMINARY
DOT MATRIX LCD 80—-0OUT SEGMENT DRIVER

IR GENERAL DESCRIPTION I PACKAGE OUTLINE

The NJU6416 is a serial input, 80-out seement driver

for dot matrix LCDs, especially useful as extension
driver for LCD controller drivers Iike NJU6426.

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
number of characters and easy wiring with the LCD
panel.

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

source. ;
NJUG416F
. I FEATURES
@ 80 Segment 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 ~ Voo - 13.5V
@ Operating Voltage -—- 5.0V +10%
@ Package Outline ---  QFP100/Chip
@® C-MOS Technology
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M PIN CONFIGURATION
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B TERMINAL DESCRIPTION
NO. SYMBOL F U N C T ' 0O N
1~30 SEGy~ LCD segment driving terminal.
51~100 SEGso Each terminal corresponds to each bit of shift register
Data input terminal. The DI terminal is fixed the input terminal
41 DI regardless 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. ClocléMpulse rising tlme and falling
time should be set less than 50ns(MAX) respectively.
Shgft direction select terminal.
39 SHL H 3 shift direction is from 80th bit to 1st blt
L . Shift direction is from 1st bit to 80th bit :
The DI and DO terminals are fixed input and output terminal re-
spectively regardless this terminal input level.
Latch puise mput terminal. The data in the shift register is
37 LP latc[)ed to the Latch by 1;h|s 5|snal
Data writing, Data latch
44 LM Alterrate signal input for LCD driving.
46 Voo Power supply terminal gconnect to the controller’s Voo term@nalg
36 Vss Power supply terminal (connect to the controller’s Vss terminal
32,34,35,33 | Vo,V2,Vs,Vs [ LCD driving power source terminals.
31 ssH Voo=Vo=Vo=Vs2=Vs=Vssu
38,43,45 NC Non connection. (Normal 1y open)
47~50
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I FUNCTIONAL DESCRIPTION

(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 Inout Shift Direction
"H" 80 — -I
SHL
"L" ] — m

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

(2) LD driver output truth table

Input Data | Selection/Non-selection | tM 1 Driver Output (SEG; to SEGso)
H SRR
"W Selection — :
L , Vo
o H ) Vs
"L" Non-selection
L V2
I ABSOLUTE MAXIMUM RATINGS
( Ta=25C )
PARAMETER SYMBOL RATINGS UNIT
Supply Voltage ( 1) Voo -0.3~+7.0 v
Supoly Voltage (2) Note 1) | Voo ~ Vs Voo-13.5 ~ Voot0.3 v
Inout Voltage Vin - 0.3 ~ Vopt).3 )
Operating ‘Tennerature Toor -30 ~+8 C
Storage Temperature Tstg -5 ~+150 C

Note 1) The relation @ Voo=Vo=V.2Va2Vs=Vssu 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
] 't v |'t N 't ]) VIH . O.BVDD VDD v
e No
rout Yottage - OV VL 0.2Vo0
fru Via = Voo i
Input Current  Notel uA
w " OE) I Vie = OV -1
Outout Volt Not 2) Vou fo = ‘40LIA 4.2 v
put Yottaee oS I yee 110 = 0.4m 0.4
Driver On-resistance Row id = 0.05mA 5 kQ |
Note3)
Operating Current Is LM,LP=130us cycle, 1.1 1.5 mA
( Itogic Par’trs}n * |sci= 5Mqu.SEv2ry one bit :
Inverted Data. No Load.
Operating Current lssno | LM,LP=130us cycle, ] 70 100 | uA
( LCD Driver Part) SCL=1.5MHz. Every ore bit
Inverted Data. No Load.
LCD Driving Voltage Vieo | Vesa Terminal, Voo=5V Voo-3.0 Voo-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 Towu 250 ns
Maximun Operating Freauency fscu Duty = 50 % 3.3 Wz
SCL Pulse Width Tws 125 ns
LP Pulse Width Tw, 125 ns.
Set up Time Tser 50 ns
SCL — LP Time Tst 250 ns
LP — SCL Time Tus 0 ns
Data Hold Time . Trowp 50 ns
SCL Rise, Fall Time Tes, Trs 50 ns
LP Rise, Fall Time Tee, Tre 1 us
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B AC CHARACTERISTICS TIMING CHART
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W TIMING CHART 1/5 Bias, 1/16 Duty Ratio

FRAME [ N
SIGNAL 416 b 2 L3 L L L e
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O X (X
DATA =N N Ay ..o

Lp il :

LATCH : e mm e e
N G G S

LM £ Ve
+ Vie

tupsp
H

! Vo, V2

|
SEG >§'
! Vi, Vs

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT
LP - SEG Qutput Delay Time Tuesp Cu = 100pF 4.5
LM ~ SEG Qutput Delay Time Timsp Cu = 100pF 4.5

uS
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M LCD DRIVING WAVEFORM EXAMPLE 1/5 Bias, 1/16 Duty Ratio
Common
COM,
coM, DD coM,
COM, -4
COM,
COM;s e Wast
COMs D
COM; ] com.
COM,
COM,
COMu BB
coM,, —P-P-H-D ~
SEG! .
CoM. B4 D—
CoMws —D->-@-D-P—
CoMi g P-4 J
COMys
L. COM
S F S SEG:
(2 f) ) (]
0w nn :n/;
Segment - (" Vs
3/5Vico
Common COM, - 1/5Vico
Segment SEG, ﬁ 0
(Selection Waveform) | —1/5Vie
—3/5Vico
q —~Vieo
~
Vieo
-_..Jl. ________________________________ JI _______________
3/5Vieo --‘:-
_ S 0 g iy g O B Tt R P
Common C(Mz 1/5Vicp -~ —
Segment SEG, < SR (U O U O N D
(Non-selection Waveform) . = 1/8Vieo
=3/5Vico ~—q----
-t
—~Vieo - -}
.

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

24-character 4-line Display Example (NJUB426 + NJUGA16)

COM: 39 Dot Matrix LCD Panel
~COM:2 24~character, 4-line
s 80
EG 40
~SEGua
D 1] SEG: ~SEGse Do
SBL NJUG6416
NJU6426
& O m s o @
bl A= R A N
Cls
CL2
|
Voo
Va2
Va
Vs
Vss
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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.




