NJUG64 1 7C

DOT MATRIX LCD 64-0UT SEGMENT DRIVER

B GENERAL DESCRIPTION I PACKAGE OUTLINE

The NJUB417C is a serial input, 64-out segment driver

for dot matrix LCDs, especially useful as extension
driver for LCD controller drivers like NJUB408B.

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 64-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.
I FEATURES

@ 64 Segment Drivers
@ 64-bit Shift Register

{ Two of 32-bit Shift Registers )
@ Shift Direction of each 32-bit

Shift Regzisters 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 Outline -~ QFP 80
@ C-MOS Technology
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B PIN CONFIGURATION
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Il TERMINAL DESCRIPTION

No. SYMBOL F U N € T | 0 N
1~28 SEG ECD segment driving terminal.
31~68 éGsa ach terminal corresponds to each bit of shift register
11~80
29 |UA2 Bata |nput/output term{nals for 1st to 32n shift re |ster.
33 0A, isplay data 1s Input output synchronlze clock pu
Input or output is selected by SHL, termlna
32 |0B1 ata input/output termtnals for 33rd to 64th bits ?hlft rTglster.
14 0B- isplay data i1s |nput (output ﬁrc ronized with clock pulse
nput or output is selected by SHL> terminal.
%leé reglste clock pulse |Rput terminal .
ata Is s fted |n the shift register by the falling edge of
34 SCL the clock pulge. gta setuT time and hold time are_reauired
hetween data |nput an ? Glock pulse rising time (Trs) and
falling time (Tr<) should be set less than H50ns respectively.
3 p Latch sulsetﬁnpttttﬁrmlnil The data in the shift register is
) atc si
latc *“Data wr?tlng, EX 6:ta fatch
36 LM Alternate signal input for LCD driving.
69, N Vs, V= | LCD driving _power source terminals.
70 Vz VDD=V2=V3=V5. VDDZV’:SR
12 Voo Power supply terminal {connect to the controller’s Voo terminal
13 ss Power supply terminal (connect to the controller’s Vss terminal
hift dlrectlon and input/output contr I termlnal Pul |- up R).
75 SHL, i ,or Open @ Shift 3|rect?on ?s from é%
"L : Shift direction 1s from 32nd blt to
ft direction and input/output contr erminal {Pyl | -up R)
16 SHL= §nl or Open : Shift dlrect?on is from é bit to 64th bit
"L” i1ft direction is from 64th bit to 33rd bit
54 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 10A: = |0A:
SHL
' L 10A, < 10A.
"H" or Open 108, — 10B-
SHL
i "L (0B, « 10B.

(1—1) When the terminals SHL: and SHL: are "H" or open, the data shift from SEG: to SEGe.a.

SHL, 10A: 10B, SHL:

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

32bit 2bie

10A, b : 10B:
() shift Reg. shift Reg. (OUT)
SHL, 10A; 10B, SHL:

{1—3) Reversed sift direction to each other is also available.
SEG: — SEGs> = SEGss — SEGs= example is shown in below:

10A, 32bit | 32bit 108,
(N shift Reg. shift Reg. (OUT)
- .
SHL, 10A; 10B, SHL,
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(2) LED driver output truth table.

Input Data | Sefection/Non-selection | LM | Driver Output (SEG: to SEGsa4)
H Vs
YIH" S ' t'
election 1 Voo
H Vs
"L" N - I t' -
on-selection 1 "
I ABSOLUTE MAXIMUM RATINGS
{ Ta=25C )
PARAMETER SYMBOL RATINGS UNIT
Supply Voltage ( 1) Veo -0.3~+7.0 v
Supply Voltage ( 2 } Note 1) Voo ~ Vs Vip-13.5 ~ Vppt0.3 v
Input Voltage Vin - 0.3 ~ Veot0.3 v
Operating Temperature Topr -30 ~+80 C
Storage Temperature Tstg -85 ~+150 °C

Note 1) The relation :

M ELECTRICAL CHARACTERISTICS

+DC Characteristics

Voo2Vo2V:2Vs must be maintained.

( Voo=5VE10% , Ta=-20 ~ +75°C )

PARAMETER SYMBOL CONDITIONS MIN TYP MAX [ UNIT
Viu |.M. LP. SHLI' SHLz Terminals 0-8VDD Voo
Input Voltage y
Vio 0.2Voo
Vius 1
ALT 112Vor LM, LP Terminals
' t C t IILI VIL:OV = 1 A
nput Curren u
P liwa |VieVoo | SHL,, SHLo 1
erminals
bicz Vio=0y - 10 -15 -25
Vou lo=- 40uA IBQ Iaé 4.2
Output Volt v
utput Yoltage Vou lo= 400uA erminals 0.4
Driver On-resistance Ron [d=0.05mA | SEG, ~_SEGg. 30 kQ
Terminals
C t so M,LP=130us cycle, SCL=1.5MH
?pfggFénﬁa gryen Is Eve[y oneuglgyfnSer§e Baga.z 0.85 1.2 mA
o Load.
i ) = 0 v =1.
eegtirs ourpent ) | e gt‘ett O P Fher oy papatz 10100 f uh
o Load.
LCD Driving Voltage Vico Voo ~ Vs VDDE.O VD{IE.S v
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* AC Characteristics

PARAMETER SYMBOL CONDITIONS MIN Typ MAX | UNIT
Propagation Delay Time Truncnw 150 ns
Maximum Operating Frequency fseL Duty = 50 % 6 |Miz
SCL Pulse Width Tws 63 ns
LP Pulse Width Tw 110 ns
Set up Time Tser 50 ns
SCL — LP Time Tse 100 ns
LP — SCL Time Tus 0 ns
Data Hold Time Thovo 30 ns
SCL Rise, Fall Time Trs. Trs 50 ns
LP Rise, Fall Time Tee, TeL 1 us

Tes 43 Tus Ts

1}
! : ;
10.8Von £ 0.8Voo 0.8Voy
% 0.2Voo F0.2Veo X 0-2Vio
5 Tser || Thou Tser i Tworn,
- R e .
10A,4 0.8Von \ } %/ 08Voy Voo
10B.. 0.2V /) 0.2Vip 0.2 Vou 4
b ' ]

L
Trunu |, :
s !
10 Ay, 0.8V H
1082, L 0.2Ven i
}
1
If‘ ' Ts : : Tes
[}
1 1
0.8V 0.8V !
Lp : =R
0.2Ven Teo | % 0.2Ve
= T
T Tn
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M TIMING CHART 1/5 Bias, 1/16 Duty Ratio
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX ] UNIT
LP - SEG Output Delay Time Tieso C. = 100pF 4.5 us
LM - SEG Output Delay Time Timso C. = 100pF 4.5
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I LCD DRIVING WAVEFORM EXAMPLE 1/5 Bias, 1/16 Duty Ratio
Common
r[ COM, _
COoM, DD coM,
COM, -D-D
COM,
COM; {) S) <
COM. C) }
COM, COM,
COM,
.
COM,8
COM,e H-D-P
com —H -
COM,y 4(3 () <> 9__ SEG:
coMus —h ey xa“ P2
COMi g -G
COM, b
. COM;
Baggyg L seo
A\ v v w Vl_”l//]
Segment 4
Vien
3/5Vicn
Common CON,-
Seguent SEG, b, 1/5Vieo
(Selection —I/SVL:.
Faveforn) [ CTT
-3,’5V.,¢-,. e
. - Vl.l:n
P
Vies
3/5Vico -~ -
Common ODM,- ——
Segwent SEG; 1/5Vico --~
- 0--o
(Non-select lon —1/5Veen oo
Yaveform) . *
~3/5Vico ~ - - S I bt
- P
it l Ty R SRS
BT I 1 ___________
~ | 1 Frame [
' —
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I APPLICATION CIRCUITS

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

COM— COM. I:> Dot Matrix LCD Panel

20-character, 2-line

TGF
SEG~SEGu 40

SEG, ~ SEGe
D 10A 108
SHL:  NUBITC  10p;
F 5“:-__,: . 104:[ ]
Se3 Sy
cL, ] ]
CL,
M
Von
Ve
‘\/{z
v
NJUG4088

(2) 40-character 2-line Display Example ( NJUB408B + NJUB417C x 2 + NJUB4OTC )

COM, ~COMya @ Dot Matrix LCD Panel

40-character, 2-line

TG‘} )
SEG,~SEGau 40

32
SEG, ~ SEGa, SEG, ~ SEGe, SEG, ~ SEGn
D 104, 108, 10A 108, 104 10B
i, weare 108, L SHL, NNBAITC 108, sHy,  wusdore xoafj
HSIiL,, 10A; SHL, , 10A, i {SHL: _, 10A;
PRI = o o
535 s or Se3ddrss R R
CL, 1] 1] ] '
L, 1 T
M
"|‘ll
Vs
v,
Vs
Vs
64088
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