NJUG6407CR

DOT MATRIX LCD 40-0OUT SEGMENT DRIVER

I GENERAL DESCRIPTION I PACKAGE OUTLINE

The NJUG407CR is a serial input, 40-out sesment driver

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

1t 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 ef-
ficient 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
LCD panel can be supplied from the external power source. NJUB407CRF

The pin configuration of NJUB40TCR is mirror inverted
allocation against the NJU6407C.

M FEATURES
@® 40 Segment Drivers
® 40-bit Shift Register
( Two of 20-bit Shift Registers )
® Shift Direction of each 20-bit
Shift Rezisters 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 Vol tage
@® LCD Driving Voitage =~ Voo = 3V ~ Voo - 13.5V
® Operating Voltage - 5V £ 10%
@ Mirror Inverted Pin Configuration Against the NJUB407C
@ Package Outline ~~-  QFP 56
@ C-MOS Technology
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NJUG6407CR

M PIN CONFIGURATION

KJUG407CRF

M TERMINAL DESCRIPTION

No. SYMBOL F U N C T | 0 N

14~1 SEG, ~SEG:4 | LCD segment driving terminal.

h6~H1 SEG:5~SEGzo | Each terminal corresponds to each bit of shift register.

49~30 | SEG21~SEGao

22, 50 Voo Power supply terminal gconnect to the controller’s Voo terminalg
23 Vss Power supply terminal (connect to the controller’s Vss terminal
29 0B- Data input/output terminals for 21st to 40th bits h t register.
28 08B, Display data is [nput (output) synchronized with clock pulse.

fnput or output is selected by SﬁLe terminal.

21 |0A2 Data input/output termlnals fgr 1st to 20th bits shift register.

20 OA, Display data is |nput (output nchronized with clock pulse.
Input or output Is selected by SHL: terminal.

26, 25 Vs, V CD_driying_power source terminals.

54 R | e

% |f§ regnster clock pulse i put terminal.
a a Is shifted in the s reglsteE “by the falling edge of

21 SCL the clock pulse. A data setup time and hold time are_reguired
between data ipput aR SCL. Clock pulse rising time (Trs) and
falling time (Trs) should be set less than H0ns respectively.
Latcu pulse lnput termln I The data in the shift register is

19 LP lﬁ ched to the Latch by this si

' Data writing, "L" © Data atch

18 LM Alternate signal input for LCD driving.

§n;ft direction and input/output control termlnaléPull -up R).
16 SHL, or Open : Shift directjon fs from
: Shift direction is from 20th bit to 1st bit.

bit.

1t

Shift dlrectlon and input/output control terminal{(Pull-up R).

15 STV °Shi 1t directjon |s from 21st bit to 40th bit.
: Ao Oven 2 S EL divection 15 from 20% bit 1o 2750 Bl

1t to 21st bit.

17 NC Non connection.
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Iii!!l:!liiil NJUG6407CR

I FUNCTIONAL DESCRIPTION

(1) Shift register control

The 40~5it shift register is divided into two of 20-bit shift rezister.
The shift direction of each 20-bit shift register can be set independently to each other
shown in below. ‘

Control Terminal Input «1 Shift Direction
"H” or Open [0A; — 10Az
SHL
‘ " 10A, < 104z
"H" or Open |08, — 10B:
| St "L" . | I0B, < 0Bz

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

20bit 20hit
shift Reg. shift Reg.

2% O

10A) Q
(IN)

Q 10B:
(ouT)

SHL, 10A; 10B SHL.

(1—2) When the terminais SHL; and SHLz are "L", the data shift from SEGso to SEG:.
5 20bit -
toas s

T

SHL: 10A: 10B, SHL.

(1—3) Reversed sift direction to each other is also available.
SEG, — SEG20 —> SEG4o —> SEGz: example is shown in below:

20bit 20bit
shift Reg. shift Reg.

T
SHL: 10A, 108, SHL,

10A, O
(IN)

10B,
(ouT)
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(2) LCD driver output truth table.

NJUG6407CR

Input Data | Selection/Non-selection | LM | Driver Output (SEG: to SEG.o)
R Vs
"H" Selecti
ction m Vor
H Va
"L Non-selecti
on-selection ] m
M ABSOLUTE MAXIMUM RATINGS
( Ta=25C )
PARAMETER SYMBOL RATINGS UNIT
Supply Voltage (1) " Voo -0.3~+1.0 v
Supply Voltage (2 ) Note 1) Voo ~ Vs Voo-13.5 ~ Vpot0.3 )
Input Vol tage Vin -~ 0.3 ~ Vpot0.3 )
Operating Temperature Topr -30 ~+80 C
Storage Temperature Tste -55 ~+150 C
B Note 1) The relation : Voo=V2=V:2=Vs must be maintained.
M ELECTRICAL CHARAGTERISTICS
+DC Characteristics o o ( Voo=5V£10% , Ta=-20 ~ +75°C )
PARAMETER SYMBOL CONDITIONS MIN TYP MAX  JUNIT
Viu LM, LP, SHL!. SHLE Terminals 0.8Voo Voo
Input Voltage v
Vio ' 0.2Vo0
| VinzV 1
2 i LM, LP Terminals
b Vil=0ov | -1
Input Current uA
| ina Viu=Voo SHLy, SHL= | 1
Terminals
fice V=0V - 10 - 15 -25
Vou Jo=- 40uA 10A:, |0A2, 4.2
Output Voltage 108,, 10B2 v
Vou lo= 400uA Terminals 0.4
Driver On-resistance Ron {d=0.05mA | SEG, ~ SEGao 30 kQ
Terminals
Operating Current lop SCL=1.5MHz, LM,LP=130us cycle 0.6 1.0 mA
No Load
LCD Driving Voltage Vico Voo = Vs Voo- Voo— v
3.0 13.5

New Japan Radio Lo, LId.




NJUs4o7CR

* AC Characteristics

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNIT
Propagation Delay Time Teun cuwy . 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 TsL 250 ns
LP — SCL Time Tus 0 ns
Data Hold Time Thoro 50 ns
SCL Rise, Fall Time Trs, Trs 50 ns
LP Rise, Fall Time Tee, Teu 1 us

H Tws Trs Tws 1:'5’
scL 7‘: 0.6Voo 3 WO-BVW
' 0.2Voo £0.2Vuo \ 0.2V
!..Ti". "T& :E:L Tuorv
104, 08Von\ # X /0.Ve0 o av
10B,, o_zvm>¢ _ Jonvw >{ 6.zv.,.,,><
TeLnmu
10 Az, £ 08Vuo
10 Baa X(O.ZVDD K
Tse ' =I_'i
O.SVuP r__o_w_;’ ;
. ”V"Hf/ Tws \gk_“"L__
L A ~
Tae Tr
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<[>k NJUs4o7CR

B TIHING CHART 1/5 Bias, 1/16 Duty Ratio

Frame ‘ : e
Signal .[,15_*. ' RTINS R
"LineanenLine" Llne nLine"LmenLinenLinenLInen

:X:)CX:K """"""
DATAw—e e e e cecam e e e

enlarge : TTeeeellillL

LM__L ....... J—"“_—‘—L..____..__..‘

LP A

LATCH : a4,
owra__ X_ X A

Voo Va \Z] Vs

M SEGMENT SIGNAL OUTPUT TIMING

N \,
SEG ><
R Vi Vi Vs

PARAMETER _ SYMBOL CONDITIONS MIN TYP MAX JUNIT
LP - SEG Output Delay Time Teeso C. = 100pF 4.5 us
LM - SEG Output Delay Time Timso C. = 100pF 4.5
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NJUs407CR

B LCD DRIVING WAVEFORM EXAMPLE 1/5 Bias, 1/16 Duty Ratio
Common
COM,
COM, B-b COM,
COM, —( TasWast
COM. -—'E
coMs —¢ @Gy
COMy —( 745 C
COM, COM;
COM,
COM,
COMyn ;) g
oM, —-6D-4 -
COM,, ()(}r ;_G)_ SEG:
COMyy <> C\ C) ()
COMu—E {){} J
COM,s
. COM,
g3 Jg4d SEG:
1 ] by o .
\ 0 n v (n—cn/;
~

Vieo
) 3/5Vien
Comeon COM;-
Segment SEG; v ‘w“;
(Selection T ~1/5Veeo
_Faveforw) | = . S
~3/5Vien
\ f'."tcu
-
Conmon COM,-~

Segrment SEG, .
(Non-selection 'ﬁ
Yaveforn)

~ }g : 1 Frame
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M APPLICATION CIRCUITS

NJUG6407CR

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

- Dot Matrix LCD Panel
COM:~COM:e @ 16-character, 2-1ine

40

SEG)~SEGw| 40

SEGy ~ SEGe
" 9 i B8
+ NJUB4OTCR 108,
SHL, IOA: ]
n.dz 2 3w aw
A s » > s
CL, l I
CL,
M
Vo
Vss
vV,
Vs
Vs
NJUS4088

(2) 24-character 2-tine Display Example ( NJUG408B + NJUB4OTCR x 2 )
- :> Dot Matrix LCD Panel
COMmCOM L 18 M—zh:r:cter. ;l—ulalne

T‘o P
SEG1~SEG«w | 40 .

SEG; ~ SEGu SEG: ~ SEGu
D 10A 10B. 10A 10B,
SHL WWUBHOTCR jop, SHL: NJUG4OTCR 0B,
SHL toa[ ] [SHL: 104, ]
B o L
58§>s>>>> -’85:?:»:-:-:-
. I I
CL, 1
M
Voo
Vs
v
v,

NJUB4088
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’ NJUG6407CR

(3) 40-character 2-line Display Example ( NJUB408B + NJUB4OTCR x 4 )

COM, ~COM;s E,> Dot Matrix LCD Panel
40-character, 2-line
m m m m
SEG~SEGw| 40-
SEGy ~ SEGuw SEGy ~ SEGu SEG) ~ SEGw | . [ SEGI ~ SEGw
D 10A ——] 10A 108, }— 104 108; }— 10A 108,
sHL, WUB4OTCR 108 [ [t MIUBAOTCR 1o [y, MUBAOTCR 1op! ™| s, MUBAOTER yop,
SHL, oa]  |shL, oam[  [sHLs oa P |SHL 10As
D% 8 Anow a0%8 fmnn N N R
P b e PR SHdsss > e R e
Cla 11 1] 1T ] I
Cl, l 1 1
M
Vou
v!i
Va
Vi
Vs
NJUG408B
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NJU6407CR

MEMO

New Japan Radio Co.Ltd.

[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.




