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DOT MATRIX LCD 40-OUT SEGMENT DRIVER

IR GENERAL DESCRIPTION I PACKAGE OUTLINE

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

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

It consists of 40-bit (two of 20-bit) shift register,
40-bit 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.
W 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
@ LCD Driving Voltage —— Voo - 3V ~ Voo - 13.5V
@ Operating Voltage -— 5V =104
@ Package Outline -— QFP 56
@ C-M0S Technologzy
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M PIN CONFIGURATION

.szznzazasEs Bl

oo RenoRRaEEEE

Srnunmnununnnnnnn 0w

EEEEEEEEERERRE 2 ]
10B; 543 28 [SEGx
10A: 44 27 FSEGa
Vs —145 26 [3SEGas
Vs 346 25 [SEGx
V2 147 24 SEGas
Vss 48 23 = SEGn
Voo {49 RISGA07 CF 22 T1SEGa
SCL 50 X 21 Voo
1I0A, 351 20 ) SEGz
LP (52 19 [ISEGw
LM C=is3 18 3 SEGu
NC 54 17 3 SEGy
SHL, 55 16 {—SEG
SHL, EEG\ O 15 |- SEGus
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M TERMINAL DESCRIPTION

No. SYMBOL F U N ¢ T I 0 N
1~20 SEG,~ CD segment driving terminal. . i .
22~41 SéGao %ach terminal corresponds ‘to each bit of shift register
21, 49 Voo Power supply terminal Econnect to the controller’s Voo terminalg
48 Vss Power supply terminal (connect to the controller’s Vss terminal
32 0Bz Data inpgt/output terminals for 21st to 40th bits fhift register.
3 0B, Display data 1s [nput (output 5§Echron|ze with clock pulse.
Input or output ts selected by SHLz terminal.
é4 |0A-2 Data input/output terminals for ist to ZOtQ bits shift refister.
1 10A, Display data is [nput {(output Sﬁnchronlze with clock pulse.
Input or output is selected by SHL: terminal.

45&745 VsVZVs bgggggééégiggvger source terminals.

N ifé regjster clock pulse input terminal. )
The data Is shifted in the shlft,regvsteg by the falling edge of
50 SCL the cloch pulse. A datgcfetgp time and hold time are_required

between data ipput a lock pulse rising time (Txs) and
falling time (Trs) should be set less than 50ns respec%fvely.

atch pulse input terminal. The data in the shift register is
atched to the Latch by this signal.
H' 2 Data writing, "L" : Data latch

53 LM Alternate signal input for LCD driving.

52 LP

Shi,ft direction and input/output control terminal(Pul I-up R).
LH] SHL, H” or Open : Shift directjon s from 1st bit to 20th bit.
L : Shift direction is from 20th bit to 1st bit.

Shift direction and input/output control terminal (Pull-up R).
56 SHL2 "H”, o1, Open : Sn|ft directjon is from 21st Elt to 40th eq.
L : Shift direction 1s from 40th bit to 21st bit.

54 NC Non connection.
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M 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.

Contro! Terminal Input Shift Direction
"H” or Open ICA, — 10A:
SHL+ "L 10A, < 10A
"H” or Open [0B, — 10B=
e " 108, « 108>

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

10A 20bit 2003t
((}N)l shift Reg. shift Reg. 10B;
(oUT)

SHL, 10A2 0B, SHL.

(1—2) MWhen the terminals SHL: and SHLz are "L”, the data shift from SEGso to SEG,.

10A, ] 208it 20bit

hift Reg. h 10B;
(IN) shift Reg. shift Reg. (ouT)
© SHL, - 10A; I10B, SHL:

(1 —3) Reversed sift direction to each other is also ava|lable
SEG; —> SEGao —> SEGso —> SEG21 example is shown in below:

104, 20bit 20bit 108,
hift Reg. hift Reg.
([N) shi. eg. sm eg. (OUT)

b
SHL, 10A, I10B, SHL:
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(2) LCD driver output truth table.

Input Data |Selection/Non-selection | LM | Driver Qutput (SEG: to SEGao)
H Vs
"H" Selecti
election 1 ™
H Vs
"L" Non-selecti
on-selection 1 m
M ABSOLUTE MAXIMUM RATINGS
. ( Ta=25C )
PARAMETER SYMBOL RATINGS UNIT
Supply Voltage ( 1) Voo -0.3~+7.0 v
SUPP"Y Voltage ( 2 ) Note 1) Voo ~ Vs Voo-13.5 ~ Voot0.3 v
Input Voltaze Vin - 0.3 ~ Voot0.3 v
Operating Temperature Topr -30 ~+80 C
Storage Temperature Tste - 55 ~+ 150 C

Note 1) The relation : Voo=V22Vs2Vs must be maintained.

M ELECTRICAL CHARACTERISTICS

+» DC Characteristics

( Voo=BVE10% , Ta=-20 ~ +15°C )

PARAMETER SYMBOL CONDITIONS MIN TYP MAX  JUNIT
Vin LM, LP, SHL., SHL: Terminals ]0.8Voo Voo
Input Voltage v
Viu 0.2Voo
| ViV 1
= R LM, LP Terminals
| t 0 t liet | V=0V . -1 A
fleut Hirren {inz ViuzVoo SHL:, SHLz . 1 i
Terminals
liee V=0V -10 - 15 - 25
Vou lo=— 40uA | 10A:, {0Az, 4.2
Output Voltage 10B:, 10B2 v
Vou o= 400uA Terminals 0.4
Driver On-resistance Ron 1d=0.05mA | SEG: ~_SEGao 30 kQ
Terminals
Operating Current loo SCL=1.5MHz, LM,LP=130us cycle 0.6 1.0 mA
No Load
LCD Driving Voltage Vico Voo - Vs Voo- Voo }
3.0 13.5
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*» AC Characteristics

PARAMETER SYMBOL CONDITIONS MIN TYP MAX  JUNIT
Propagation Delay Time Teun cnwy 250 ns
Maximum Operating Frequency fscL Duty = 50 % 3.3 MHz
SCL Pulse Width Tws 125 ns
LP Pulse Width Twe 125 ns
Set up Time Tser 50 ns
SCL = LP Time Ts 250 ns
LP — SCL Time Tes 0 ns
Data Hold Time ThoLo 50 ns
SCL Rise, Fall Time Trs. Trs 50 ns
LP RiSE, Fall Time TRL. TrL . 1 us

' Tes WP Tws
| | g
scL I 0.8V 'W 0.8V
' ! 0.2Vpo ? 0.2Vw (O,ZVW
Tser ETNOL Tsertl Tuoro
LA i
104, TEVoo\ # 0.8Vow 10 ?K
10B, 0.2 V;Xj XO.Z Vou X g.:‘vlpu r
i Teimne
ob: X X
i S Vo Tus
: " .
Lp O.BVW
0.2Von ! Twr | {0.2Vop
Tk T
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I TINING CHART 1/5 Bias, 1/16 Duty Ratio

NJUG6407C

Frame | l )
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SEG )3 '
R Vi, Vi, Vs

PARAMETER SYMBOL CONDITIONS MIN TYP MAX  JUNIT
LP - SEG Output Delay Time Tirso C. = 100pF 4.5
LM - SEG Output Delay Time Timso C. = 100pF 4.5

-us
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I LCD DRIVING WAVEFORM EXAMPLE 1/5 Bias, 1/16 Duty Ratio
Comaon
. \
com,
CoM, DD COoM,
COMy —( E\ D
COM, —6
CoMs —D-@-D-p
coms —5 @-OB
COM;, COM.
COMs

COM,
COM —@-D-D-D
comn —D-D-D-D -
> EG
COMa OO @B~ |
€Ol —H- - )
oM —>-@-DDD— |
COMys
. COM,,
g3 3 gd SEG:
{75 I 7% I VY R TL R ) .
n nn n

Seguent Vieo
3/5Vien
Common COM,~
Segment SEG, 1/5Vien
(Selection —-1/5 Vu:‘:x
Wavefora)
~3'SVien
q - Vico
(‘
Common COM,~

Segment SEG,
(Non-selection '{
Raveforn)
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M APPLICATION CIRCUITS

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

_ Dot Matrix LCD Panel
COMi~COMys | 16 16~character, 2-line

i

40
SEGi~SEGw| 40

SEGy ~ SEGu
D 10A:

108,
SHL,  NJUB40C  10B
SHL:—, lOA; j
BOXE 8 B w nn
NS> > >
CL, ] l
CL,
M
Voo
VSS
v,
Va
Vs
NJUG4088

(2) 24-character 2-line Display Example ( NJUB408B + NJUB4OTC x 2 )

Dot Matrix LCD Panel
COM,~COM 1
' wp e 24~-character, 2-line

40 40
SEG;~SEGw| 40

L

SEG, ~ SEGa SEG, ~ SEGu
D 10A 10A,
SHL,  NIBAOTC 108" SHL, WUBOTC (O3
SHL: | oa ] [SHL 104, ]
5835000y a3 Sy
cL, 11 | ]
CL: I
M
VI’ID
Vee
Va2
Vs
Vs

NJUs4088




(3) 40-character 2-line Display Example ( NJUB408B + NJUB40TC x 4 )

NJU6407C

COM; ~COMe @ Dot Matrix LCD Panel
40-character, 2-line

SEG,~SEGum| 40° )

SEG; ~ SEGu SEG: ~ SEGuw SEG, ~ SEGe SEG: ~ SEGu
D 10A, 1082 |— 10, 108; |— 104 108; | 104, 108,
SHL, MUB40TC jop'] —|sur, MIUBAOTC 1o siL, WUB40TC jop sHL, MJUB407C 1op,
SHL oa]  |SHL: 10A: SHL: 104, SHLs 104
-2 " =] - ) <]
53385 5338800 583388000 5533E 300y
11 11 Il ]
Ek,' 1 I 1 I
M
Voo
Vss
Vi
Vi
Vs




NJU6407C

MEMO

Alnl.l aﬂnnn D Ill't\ ,,A

7%

[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.




