NJUG64 1 7C

DOT MATRIX LCD 64—-0OUT SEGMENT DRIVER

I GENERAL DESCRIPTION

B PACKAGE OUTLINE

The NJUB417C is a serial input, B4-out segment driver
for dot matrix LCDs, especially useful as extension

driver for LCD controller drivers tike NJU6408B.

It consists of 64-bit (two of 32-bit) shift register,

64-bit latch, and 64 high voltage LCD drivers.

The shift direction of each 32-bit shift register can
be set independently to each other, consequently the
efficient extension driver allocation according to the
number of characters and easy wiring with the LCD panel

can be performed.

As the B4-driver have 4 level voltage inputs to drive
the LCD, adjustable driving voltage according to the NJUB417CF
LCD panel can be supplied from the external power

source.
B FEATURES
@ 64 Segment Drivers
@ 64-bit Shift Register
( Two of 32-bit Shift Registers )
@® Shift Direction of each 32-bit
Shift Registers Selection
@® Two of Shift Direction Select Terminal
® Duty Ratio 1/8 to 1/16
@ Fast Data Transmission ( Shift Clock 6 MHz max.)
@ External Power Supply for LCD Driving Voltage
@ LCD Driving Voltage ~— Voo - 3V ~ Voo - 13.5V
@ Operating Voltage -— 5V £ 10%
@ Package OQutline -— GFP 80
@ C-MOS Technology
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B PIN CONFIGURATION
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NJU6417C

B TERMINAL DESCRIPTION

No.
=zl o1 SYMBOL FUNCTION
18 15 LCD segment driving terminal.
37068 | 346B5 SEG;[SEGg, Each terminal corresponds to each bit of shift register.
77080 | 74080
29 26 I0A Data input/output terminals for 1% to 32™ bits shift register.
5 ; e . .
33 30 I0A, Display data is _mput (output) synchronlzgd with clock pulse.
Input or output is selected by SHL, terminal.
32 29 OB Data input/output terminals for 33" to 64" bits shift register.
1 ; e ! ;
74 71 I0B, Display data is input (output) synchronlz_ed with clock pulse.
Input or output is selected by SHL, terminal.
Shift register clock pulse input terminal.
The data is shifted in the shift register by the falling edge of the
34 31 SCL clock pulse. A data setup time and hold time are required
between data input and SCL. Clock pulse rising time (Trs) and
falling time (Tgs) should be set less than 50ns respectively.
Latch pulse input terminal.
35 32 LP The data in the shift register is latched to the latch by this signal.
“H” : Data writing, “L”: Data latch
36 33 LM Alternate signal input for LCD driving.
69,70, | 66,67, LCD driving power source terminals.
71 68 Vs, V2, Vs Vop2 V22 V32 Vs, Vpp2 Vss 2 Vs
72 69 Vss Power supply terminal (connect to the controller’s Vss terminal)
73 70 Vb Power supply terminal (connect to the controller’s Vpp terminal)
Shift direction and input/output control terminal (Pull-up R)
75 72 SHL, “H” or Open : Shift direction is from 1% bit to 32™ bit.
‘L : Shift direction is from 32™ bit to 1* bit.
Shift direction and input/output control terminal (Pull-up R)
76 73 SHL, “H” or Open : Shift direction is from 33" bit to 64™ bit.
“L” : Shift direction is from 64" bit to 33" bit.
30,31 | 27,28 NC Non connection.
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B FUNCTIONAL DESCRIPTION

(1) Shift register control

The 64-bit shift register is divided into two of 32-bit shift register.
The shift direction of each 32-bit shift register can be set independently to each other
shown in below.

Control Terminal Input Shift Direction
"H” or Open [0A, — I0Az
SH
L "L 10A, < 10A=
"H" or Open 10B, - 10B>
Sl2 "L 108, « 10B-

(1=1) HWhen the terminals SHL, and SHLz are "H” or open, the data shift from SEG, to SEGsa.

32bit 3 hit
104 shift Reg. shift Reg. 108,

(IN) (ouT)

SHL, 10A; 10B, SHL.

(1—2) HWhen the terminals SHL, and SHL- are "L", the data shift from SEGes to SEG:.

32bit 32bit

10A ift R . 10B:
Ny shift Reg. shift Reg. (OUT)
SHL, 10A2 10By  SHL:

(1—3) Reversed sift direction to each other is also available.
SEG, —> SEGso —> SEGes —> SEGaa example is shown in below:

32bit

h 10B:
hift Reg. ¢ 2
= -ex (OUT)

10A, 32!’“
(N shift Reg.

SHL, 10A; 10B, SHL:
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(2) LCD driver output truth table.

Input Data | Selection/Non-sefection | LM | Driver Output (SEG: to SEGss)
. H v
"H” Selection L V:o
H Va
"L Non-selection L V.
I ABSOLUTE MAXIMUM RATINGS
( Ta=25°C )
PARAMETER SYMBOL RATINGS UNIT
Supply Voltage (1) Voo -0.3~+17.0 v
Supply Voltage ( 2 ) Note 1) Voo ~ Vs Voo-13.5 ~ Vpot0.3 )
1 Input Voltage Vin - 0.3 ~ Voot0.3 v
Operating Temperature Topr ~-30 ~ + 80
Storage Temperature Tstg - 55 ~+150 C
Note 1) The relation : Voo=Va=Vs2Vs must be maintained.
B ELECTRICAL CHARACTERISTICS
+DC Characteristics ' » ( VoosBVE10% , Ta=-20 ~ +75C )
PARAMETER SYMBOL CONDITIONS . MIN TYP MAX  JUNIT
Inout Vol tage Viu LM, LP, SHL., SHLz Terminals |0.8Voo Voo v
Vie 0.2Voo
=V 1
LTI AL LM, LP Terminals
Input Current j| LU AT . uh
n rre
Iz Viu=Voo SHL,, ?Le . 1
erminals
liee - | ViL=0V - 10 - 15 - 25
] lo=- 40uA , 4.2
Output Voltaze = 4 ‘8&: Igéz )
Vou o= 400uA Terminals 0.4
Driver On-resistance Ron 1d=0.05mA | SEG: ~_SEGea 30 kQ
Terminals
PPErating,paryent a0 g‘déw:éﬁg“ (9T heer ot Data 0.85 | 1.2 | ma
o Loa
= , =1. 70 00
PRSI | |R e O E
oad
LCD Driving Voltage Vico Voo = Vs VDD§.0 Vnﬁ.5 v
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* AC Characteristics

PARAMETER SYMBOL CONDITIONS MIN TYP MAX  JUNIT
Propagation Delay Time Teun cuwy 150 ns
Maximum Operating Frequency fsoL Duty = 50 % 6 [MHz
SCL Pulse Width Tws 63 ns
LP Pulse Width 1 Twe , 110 ns
Set up Time Tser 50 ns
SCL — LP Time TsL 100 ‘ ns
LP - SCL Time Tes 0 ns
Data Hold Time Thovo 30 ns
SCL Rise, Fall Time Trs, Trs 50 ns
LP Rise, Falt Time L 1 us

b Tw T Te T
scL __/:‘W‘ Woxvm
% 0.2Voo IO.ZVm kO‘ZVno
! i
S S R e
o L e X
I BN
Lr o:::y T:.avw Ski 0.2Voo
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B TIMING CHART

1/5 Bias, 1/16 Duty Ratio

Frase li 1 .
Signal RTINS S -i—’

LinepLineqiLinen Line
LP __IL_H___Jl__JL ------

LATCH

LpP
LATCH
DATA

P I
16 1 2 3 4
+nLlne+nLinjnLine+nLinj.n Line+n

DATA:X:X:)C:KDDCDCX:X

H Voo, Vi
SEG >;< Vi, Va. Vi
PARAMETER SYMBOL CONDITIONS MIN TYP MAX  JUNIT
LP - SEG Output Delay Time Tiese C. = 100pF 4.5 us
LM - SEG Output Delay Time TLmso C. = 100pF 4.5
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I LCD DRIVING WAVEFORM EXAMPLE
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-
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M APPLICATION CGIRCUITS

NJuU641 7C

(1) 20-character 2-line Display Example ( Combine with NJUG408B )

_ Dot Matrix LCD Panel
COM;=COMu I:> 20-character, 2-line

g

SEGi~SEGse 40

60

SEG, ~ SEGso

10A: 10B.
SHL,  NUBHI7C  [OB;
SHL. OA‘,D

= 2w
F8f00x

—LpP
‘—o1 SCL"

NJus4088

(2) 40-character 2-line Display Example ( NJUG408B + NJUS417C x 2 + NJUB4OTC )

COM, ~COMya '1_5> Dot Matrix LCD Panel
40-character, 2-line

SEG(~SEGw 40

SEG; ~ SEGe . SEGy ~ SEGe SEG, ~ SEG»
D 10A 10B; i0A 10B; 10A 10B;
|sni, MUs417C 108, . |sut, WUB4ITC 108, ~|sutl, Musdore 108, 1
- SHL:, 10A: t-{SHL, , 10A: ] {SHL: 104,
o= & - = 8 n ' “
535 S8 SeaSdery e e R
cl, 1] J Wl ] [
ClL., d Y
A
ven
Ve
A2
Vi
v

NJus4o8B
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MEMO
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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.
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