NJUeagao7C

DOT MATRIX LCD 40—-0UT SEGMENT DRIVER

IR GENERAL DESCRIPTION Il PACKAGE OUTLINE

The NJUB4OTC is a serial input, 40-out seement driver

for dot matrix LCDs, especially useful as extension
driver for LCD controbler drivers |ike NJUG408B.

It consists of 40-bit (two of 20-bit) shift register,
40-hit latch, 'and 40 high voltage LCD drivers.

The shift direction of each 20-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 40-driver have 4 level voltage inputs to drive

the LCD, adjustable driving voltage according to the NJUB407CF
LCD panel can be supplied from the external power
source.
M FEATURES
@ 40 Seement Drivers |
@ 40-bit Shift Register
( Two of 20-bit Shift Registers )
® Shift Direction of each 20-bit
Shift Registers Selection
@ Two of Shift Direction Select Terminal
@ Duty Ratio 1/8 to 1/16
@ Fast Data Transmission { Shift Clock 3.3 MHz Min. )
@ External Power Supply for LCD Driving Voltage
@ 10D Driving Voltage ——— Voo - 3V ~ Voo - 13.5V
@ Operating Voltage -— 5V £ 10%
@ Package Outline --—  QFP 56
@ C-M0S Technology
B BLOCK DIAGRAM
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B PIN CONFIGURATION
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W TERMINAL DESCRIPTION
No. SYMBOL F U N € T | 0 N
1~20 SEG,~ CD seement driving terminal.
22~11 Sé 40 %ach terminal correspongs to each bit of shift register
21, 49 Voo Power supply terminal Econnect to the controller’s Voo termlnalg
48 Vs Power supply terminal (connect to the controller’s Vss terminal
12 IOBz Data lnpgt/output termlnals for 21st to 40§h bits Thtft register.
3 0B, Display data 1s [nput (output ﬁrchron|ze with clock puise.
Input or output 1s selected by S terminal .
g4 10A- Data input/output terminals for 1st to ZOtH 1ft reflster
1 [0A Display data 1s [nput_ (output ﬁnchronlze clock puls
Input or output is selected by SHL: terminal.
45, 46 Vs, V 6D driving power source terminals.
47 5V2 ® bDD_V'Z&U
S |f§ register clock pulse |nput terminal .
The data Is shlfted |n the shift reglsten by the falling edge of
50 SCL the clock pulse. a a setup time old time are_required
between data input aﬂ . Clock pulse rising time {Trs) and
falling time (Trs) s ould be set less than 50ns respectively.
atch pulsa |nput terminal. The data in the shift register is
52 LP katche d to the Latch by t this signal,
Data writing, "L" : Data latch
53 LM Alternate siznal input for LCD driving.
hjft direction and input/output control termlnal(PuII—up R).
H] SHL, §HJ ,of Upen : Shift direction s from 1st bit to 20th bit.
"L" : Shift direction 1s from 20th blt to 1st bit.
Shift direction and input/output control term1naI(Pul| -up R).
56 SHL2 H” or Open : Sh|ft directjon is from 2]1st E to 40th Bgt
: Shift direction ts from 40th It to 21st
54 NC Non connection.
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B FUNCTIONAL DESCRIPTION

(1) Shift register control

The 40-bit shift register is divided into two of 20-bit shift register.
The shift direction of each 20-bit shift register can be set independently to each other
shown in below.

Control Terminal Input Shift Direction
"' or Open [OA, — 10A:
St L 10A, « I0A
"H” or Open 0B, — {0B-
SHL
: "L i0B, < 10B:

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

20bit
o .

SHL, 10A: 10B, SHL,

O 10 B;
(oUT)

(1—2) When the terminals SHL: and SHLo are "L", the data shift from SEGao to SEG..

10A,
(1IN}

© SHL, - l0A; 0B, SHL:

(1—3) Reversed sift direction to each other is also available.
' SEG, —> SEGoo = SEGso —> SEG2, example is shown in below:

SHL, 104, I0B, SHL:
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(2) LCD driver output truth table.

Note 1) The relation : Voo=V2=2Va2Vs must be maintained.

M ELECTRICAL CHARACTERISTICS

+ DC Characteristics

( Voo=BV10% , Ta=-20 ~ +75°C )

Input Data |Selection/Non-selection | LM | Driver Output (SEG: to SEG4q)
H Vs
"H” Selecti
election ] ™
H Vs
"L" N - I t'
on-selection 1 m
M ABSOLUTE MAXIMUM RATINGS
' { Ta=25C )
PARAMETER SYMBOL RATINGS UNIT
Supply Voltage ( 1) Voo -0.3~+T7.0 v
SUDPU Voltage ( 2 ) HNote 1) Voo ~ Vs Voo-13.5 ~ Voot0.3 v
fnput Voltage Vin - 0.3 ~ Voot0.3 v
Operating Temperature Topr -3 ~+80 C
Storage Temperature Tste - 55 ~+ 150 C
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX  JUNIT
Vin LM. LP. SHLI. SHLz Terminals O-SVDD Veo
Input Voltage [}
Vio 0.2Voo
I Viu=Vo 1
i > LM, LP Terminals
lieq . VIL=0V . -1
Input Current uA
vz ViuzVoo SHL:, SHLz . 1
Terminals
liLe V=0V - 10 - 15 - 25
Vou fo=— 40uA 10A:, 10Az, 4.2
Output Voltaze (0B, 10B2 v
Vou [o= 400uA Terminals 0.4
Driver On-resistance Ron |d=0.05mA | SEG, ~_ SEGa4o 30 kQ
Terminals
Operating Current loo SCL=1.5MHz, LM,LP=130us cycle 0.6 1.0 mA
No Load
LCD Driving Voltage Vioo | Voo - Vs Voo~ Voo v
3.0 13.5
WNew Japan Radio Co. L.
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» AC Characteristics

PARAMETER SYMBOL CONDITIONS MIN TYP MAX JUNIT
Propagation Delay Time Teun vy 250 ns
Maximum Operating Freauency fscL Duty = 50 % 3.3 WHz
SCL Pulse Width Tws 125 ns
LP Pulse Width T 125 ns
Set up Time Tser 50 ns
SCL — LP Time Tse 250 ns
LP — SCL Time Tus 0 ns
Data Hold Time Twovo 50 ns
SCL Rise, Fall Time Trs, Trs 50 ns
LP Rise, Fall Time Tre, Tro _ 1 us
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B TIMING CHART 1/5 Bias, 1/16 Duty Ratio

Frame I; l e . l |
Signal +15+1+z_|',3 _i.:s+1+z+3+4+

Lp nLinenLineﬂLinm‘l:i_n_e __________ ﬂLinenLinenLlnenLinen Lineﬂ
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enlarge L e
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LATCH e Jemm e e ra-
oata__X__ X XX ) E G G G G

1
SEG %n
3 Vi, Vs, Vs

PARAMETER SYMBOL CONDITIONS HIN TYP MAX | UNIT
LP - SEG Output Delay Time Tirso C. = 100pF 4.5 s
LM - SEG Output Delay Time Timsp CL = 100pF 4.5
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W LCD DRIVING WAVEFORM EXAMPLE 1/5 Bias, 1/16 Duty Ratio
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- W APPLICATION CIRGUITS

(1) 16-character 2-line Display Example ( Combine with NJUG408B )

. Dot Matrix LCD Panel
COM\~COM:e | 16 16~character, 2-line

i

40
SEGy~SEG.w] 40

SEGy ~ SEGs
D 10A: 10B.
SHL. NAUSOTC 108,
SHL'_I I0A: j
BROE B Rw aw
Dl >
CLy ]
Cl,
M
Voo
Ve
Vv,
Va
Vs

RJUE4088

(2) 24-character 2-line Display Example ( NJUG408B + NJUB40TC x 2 )

COM,~COM,s | 18 Dot Matrix LCD Panel
24-character, 2-line

L

SEGi—~5EG.| 40

SEGy ~ SEGe« SEG: ~ SEGew
D 10A, 10B 10A:
SHL,  HIUGAOTG  [On" SHL,  MIBAOTC [0
SHL:_J 10A; ] SHLl._l 104, :]
2 OE 8 B NOE S8 wen
SHJyssSy S0 3 Ly
I I
CL;
M
Vo
Ves
Va
Vs
Vs

NJUs4088
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(3) 40-character 2-line Display Example ( NJUB408B + NJUB4OTC x 4 )

COM; ~COM1e E Dot Matrix LCD Panel
40-character, 2-line
SEGI~SEGw| 40° )
SEG) ~ SEGuw SEG: ~ SEGw SEGi ~ SEGu SEG: ~ SEGue
) 10A 108, —] 10, 108, [— 10A 108, — 104, 108,
SHL, WUBA0TC o'l |sur, MWUSAOTC jop!| oy, MUBAOTC 15p [ | sur, MIUBAOTC gp,
SHL, 104, SHL: 10A; SHL: 10A; SHL, 10A;
-2 - ~ " o] =
5832 s oy 5832800y 5538000
11 11 11 ]
(C;f,' 1 I 1 l
M
Voo
Vss
Va2
Vi
Vs
RJUs4088
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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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