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DOT MATRIX LCD 40-OUT SEGMENT DRIVER

I GENERAL DESCRIPTION W PACKAGE QUTLINE

The NJUG407C is a serial input, 40-out segment driver

for dot matrix LCDs, especially useful as extension
driver for LCD controller drivers |ike NJU6408B.

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 independent!ly 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 NJUB40TCF
LCD panel can be supplied from the external power
source.
B FEATURES
@® 40 Segment 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 ~ Vop - 13.5V
® Operating Yoltage — 5V £ 10X
@ Package Outline -— (FP 56
@ C(-M0S Technology
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_ NJUG6407C

I PIN CONFIGURATION
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I TERMINAL DESCRIPTION
SYMBOL F U N C T I 0 N
SEG;~ CD segment driving terminal.
2;.:&? géﬁw kach termlnaf corresponds to each bit of shift register
21, 49 Voo Power supply terminal iconnect to the controller’s Voo terminal;
48 Power supply terminal (connect to the controller’s Vss terminal
| ata inpyt/output terminals for 21st to 40th bjts shift register.
2% Iggf Elsp ay gata s }npu out put? smcron?zed with clock pulse.
neut or output is selected by terminal

4 A ta input/ou t Is for 1st to 20th bits shift t
g! IBA? $?splay data }gu}npsgm%gﬁt:ut rgﬁ:croglz w?rlthsc ock pET‘Is o

nput or output Is selected by SHL, terminal.

45 1746 st2Vs b de' EOS power source termlnals

3= 5
rag ste Iock pulse t t
?Eg ata =s in the éR‘.’”t rSETé'ﬁS ?y the falling ed!e of
50 SCL cl oc pu datgcset tlme T d tlme are re?ulr
@tweepI T a mput ha Z ulse rysing time and ling
time should be set less than 50ns respectlvely
tch pul tt {. The dat the shift register i
52 p iaxghegutgatmp atcerm;n% 65 Th na? a in shift register is
ata writing, atch
53 LM Alternate signal input for LCD driving.
ft dlrectlon d input/outpyt control t mlnal PuII-pR)
55 SHL, §ﬂ* o; Open : a? I?rect?onp?s pA ria er é? u
: |ft direction 1s from th blt to st
66 SHL §h|ft dlrectuonha?g lnput{output control termmal(Pu{rIl-gptR)
0 n: r
? '.0r Dpen : Shift direction 1s from 208 bIt 1o 20eh bit:
54 NC Non connection.
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NJUG6407C

B FUNCTIONAL DESCRIPTION

(1) Shift register control

The 40-bit shift register is devided 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
"H" or Open 10A; = 10A2
SH.: " 10A; + 10A2
"H" or Open 0B, — 10B-
St " 108, < 108,

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

20bit 20bit
shift Reg. shift Reg. 108,

| :, , (OUT)

SHL, 10A: 10B, SHL:

10A,
{IN)

(1—=2) When the terminals SHL, and SHL. are "L", the data shift from SEG.c to SEG;.

20bit 20bit

10A; . _ £ R 10B;
(IN) shift Reg shift Reg. (OUT)
SHL, 10 A: 10B, SHL,

(1—3) Reversed sift direction to each other is also available.
SEG, — SEG20 —> SEG4o —> SEG2; example is shown in below:

1A, 20 20 toB,
hift Reg. hift Reg.
(IN) L] l; eg. anil eg [OUT)
—
SHL, 104, 10B, SHL.
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NJUs4aTC

(2) LCD driver output truth table.

input Data | Selection/Non-selection | LM | Driver Output (SEG: to SEG.o)
H Vs
"H” Seiecti
jection 1 Vo
H Vi
"L” Non-selecti
n-selection 1 V.
B ABSOLUTE MAXIMUM RATINGS
( Ta=25C )
PARAMETER SYMBOL RATINGS UNIT
Supply Voltage ( 1) Voo -0.3~+1.0 ]
Supply Voltage ( 2 ) Note 1) Voo ~ Vs Voo-13.5 ~ Vppt0.3 v
Input Voltage Vin - 0.3 ~ Vppt0.3 v
Operating Temperature Topr -30 ~+80 A
Storage Temperature Tste -5 ~+ 150 <
Note 1) The relation : Vop&Vo2Va2Vs must be maintained.
B ELECTRICAL CHARACTERISTICS
+» DC Characteristics { Voo=BVE10% , Ta=-20 ~ +15°C )
PARAMETER SYMBOL CONDITIONS MIN TYP MAX JUNIT
Vin LM. LP. SHLh SHLz Terminals 0.8Vop Voo
Input Voltage v
ViL 0.2Vop
| Vin=V ' 1
=" _{IM, LP Terminals
Inout ¢ liny | Viou=OV -1 )
U
fput Lrren l1n2 Vis=Vop SHL,, SHL: . 1
Terminals
livz | Vio=OV -10 |-15 |-25
Vou lo=- 40ul 10A:, [DA2, 4.2
Output Voltage 10B;, [0B2 v
Voo lo= 400uA Terminals 0.4
Driver On-resistance Rox 1d=0.05mA | SEG: ~ SEGso 30 kQ
Terminals
Operating Current lop SCL=1.5MHz, LM,LP=130us cycle 0.6 1.0 mA
No Load
LCD Driving Voltage Vieco |Voo - Vs VDDE.O Vn%.5 v
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NJU6407C

 AC Characteristics

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNIT
Propagation Delay Time Teum ) 250 ns
Maximum Operating Frequency fscL Duty = 50 X 3.3 Mz
SCL Pulse Width Tus 125 ns
LP Pulse Width TwL 125 ns
Set up Time Tser 50 ns
SCL — LP Time TsL 250 ns
LP — SCL Time Tus 0 ns
Data Hold Time Txoup 50 ns
SCL Rise, Fall Time Trs, Trs 50 ns
LP Rise, Fall Time Trr, Tro 1 us

sCL

0
Tser 11 ThoLo Tsn iT
| SET [ ; =L mnu,
1 1
10A,_ 0.8Vop 0.8Voy |0 BV
I0B.. 02V /N 0.2 Voo ' 10 2v.,.,
! T

] i

i I

IR .

i i !
10A:. : 0.8Voo |
10B.. ; \ 02Vin ;

| H ]

1 T v 1 Tusy

I SL —} :‘_:_1‘

. |

0.8V ; !

LP “;" d 0.8Vou ) :
0.2Vonf ! T 1Y 02V

[ T

gl sl
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NJUG&6407C

B TIMING CHART 1/5 Bias, 1/16 Duty Ratio
Frase l: l

Simal L6 L1 4243 ST QI IR R IR
Lp flLinepLinepLinefLine ﬂLinenLinenLinenLinenLlne"

o= TLmsn
Voo, Ve

SEG >i
R V. Va. Vs

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNIT
LP - SEG Output Delay Time Tirso C. = 100pF 4.5 us
LM - SEG Output Delay Time TLmsp C. = 100pF 4.5
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NJUG6407C

I LCD DRIVING WAVEFORM EXAMPLE 1/5 Bias, 1/16 Duty Ratio
Common
COM, -~
COM. B-D COM,
COMy —§ b
coM, —¢
coMs —D-@--H-9— ~
COM —4 S
COM, COM,
COMa
.
COM,
COthe —- -G-8
COMu, —E-G-D- (e
CoMi — - DB b— !
COMn —B-4 &b 4
COMu —g 44 )
COM,,
~. COM.
SEEdd SEG:
WO W oW W e
\ v n v U'.‘W/I
-
Segment Vier
3/5Vien
Common COM:-
Segwent SEG: 18 Vien
(Selection ~1/5Veeo
Yaveform)
~3'8Vicn
Y =Vico
-~
Vien
3/5Vicp == =bmmmmme o
Common COMo- :
Segment SEG; 1/5Vico - -e -
(Non-selection ~1/5Vic - o~
Yaveforn) I U
~3/§Viep = q- -~ -
g S,
~Vigp ~ -~ === e emrc e c e e, r - e et
\_ { 1 Frame .
| {
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I APPLICATION CIRCUITS

NJUG6407C

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

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

ﬁ
SEG,~SEG«w| 40

i

SEG) ~ SEGue
D 10A: 10B;
SHL:  NJUG4OTC  10B,
Lz 104
o]
LOFE B 8o am
S>> >
]
CL:
M
Ve
Vss
Va,
Va
Va
NJUB408B

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

- Dot Matrix LCD Panel
COM~COMw} 16 24-character, 2-1ine

SEG,~SEGw | 40

L

SEG, ~ SEGae SEG, ~ SEGe
D 10A 0B 10A. I0B
SHL,  NNBOTC 1o SHL. KN4OTC  |op
SHLz_] 10A; ] SHL:_! 10A; j
BOE 8 8o wm DX £8 8 on
QNS > > > —_—N= > >
I I
CL:
M
Voo
Vs
V2
Vi
Vs
NJUB408B

256 New Japan Radio Co, L.




NJUG6407C
(3) 40-character 2-line Display Example ( NJUB408B + NJUG4OTC x 4 )
Dot Matrix LCD Panel

COM, - COMus E)
40-character, 2-line

SEG,~ SEGw| 40
SEG:

m
~ SEGe SEG; ~ SEGw SEG, ~ SEGu SEG, ~ SEGu
D 10A, 10B: — 104, 108, —-l 104, 108; |—] 108, 10B;
sHL, RNHOTC oot fsul, WABAOTC 1551 gy, NOUBAOTC o [~ gy, NNBHOTC jop,
SHL, wa ] |sHi 1843 |sh, IOA,P SHL 10A:
~d - - = | " p=}
52358505 5238500 5838800 5338800
cL., 1 Jull 11 | I
CL, 1 1 4
M
Vo
Vss
\'2
Va
Vs
KJus4088




