NJUsso7CR

DOT MATRIX LCD 40-OUT SEGMENT DRIVER

I GENERAL DESCRIPTION M PACKAGE OUTLINE

The NJUB407CR is a serial input, 40-out segment driver

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

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 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. NJUB40TCRF

The pin configuration of NJUG4OTCR is mirror inverted
allocation against the NJUG407C.

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 VOltﬂZe —— Voo = 3V ~ Voo - 13.5V
@ Operating Voltage -— 5V £ 10%
@ Mirror Inverted Pin Configuration Against the NJUG407C
@ Package Outline -— QFP 56
@ C-MOS Technology
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<> NUUs407CR

I PIN CONFIGURATION
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M TERMWINAL DESCRIPTION

SYMBOL F ¢ N C T + 0 N
4~ SEG: ~SEG cD t dri t l.
%6*\«1)1 SEG:s E o Eachsgg?;?nal égﬁ'ﬂgspgﬁﬂé"?o each bit of shift register.
49~30 SEGZI
22, 50 Voo Power supply terminal (connect to the controller’s Voo termlnalg
Vss Power supply terminal (connect to the controller’s Vss. terminal
0 t t/output t Is for 21st to_40th bits shift ter.
%g |DB? E?sglegpgatgulgumpﬁ;m gﬁt:utgr mjghroglz m!(hscfoék p5°§és &
nput or output is selected by SHLz terminal.
21 A Data input/output terminals for 1st to 20t shift register.
20 IBA? ?lsplay data iIs ?nput toutputg ﬁ[mchrgn%zelr] clock pﬁ se.
nput or output 1s selected by S termlnal
26, 25 Vs, ¥ CD_driying_power source terminals.
5 SR | et A
ift register_clock pulse ipput terminal.
E: E?ta !s E ?ted |n the sn?ft reglsée Ify the falling edge of
21 ScL ock pulse. setu? d time are_reguired
between ata ? aRO $ Clock pulse rising time (Trs) and
falling time (Irs) should be set less than 50ns respectnve Y.
t | t t |, The data in the shift register is
19 LP ia;‘éhe”"tﬁ"u"g"”atcﬁrl’ii“% s signal. T resister
ata writing, ata atch
18 LN Alternate signal input for LCD drivine.
§n1,ft direction and input/output contr | termmal éPuII-up R).
16 SHL : ? t 1
' Db Dpen g o L o S it o ot bt
" SHL §n ift dlrectlon and mmt{output control term{n%I(Pull up R).
: s from
¢ ; Open gnlft ﬂ:;ggt}gg =s from %0th Elt tg Z?st E
17 NC Non connection.
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NJUG6407CR

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 rezister can be set independently to each other
shown in below.

Control Terminal Input Shift Direction
"H”" or Open 10A, — 10A:
Sl "L 10A, « 10A
"H" or Open 108, — 108B-
SHL. "L 10B, < 10B:

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

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

L—? I 7 oun

SHL. 10A; 10B, SHL:

10A,
(IN)

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

20bit 20bit
10A; . . 10B.
hift Reg. 2
an shift Reg shift Reg. oun
SHL, 10A; 10B, SHL,

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

104, 20bit __{ 20bit 108,
{IN) shift Reg. shift Reg. (ouT)
e
SHL, 10A; 10B, SHL,
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NJUG6407CR

(2) LCD driver output truth table.

Input Data | Selection/Non-selection | LM | Driver Output (SEG, to SEGao)
H Vs
"H" Selecti
election | Voo
H Vs
"L" N - I H .
on-selection L v
I ABSOLUTE MAXIMUM RATINGS
( Ta=25C )
PARAMETER SYMBOL RATINGS UNIT
Supply Voltage ( 1) Voo -0.3~1+1.0 v
Supply Voltage ( 2 ) Note 1) Voo ~ Vs Voo-13.5 ~ Vpot0.3 )
Input Voltage Vin - 0.3 ~ Vort0.3 )
Operating Temperature Topr -30 ~+80 c
Storage Temperature Tste -85 ~+ 150 c

Note 1) The relation : Voo2V=2V=2Vs must be maintained.

B ELECTRICAL CHARACTERISTICS

* DC Characteristics ( Vooz5VE10% , Ta=-20 ~ +75°C )

PARARETER SYMBOL CONDITIONS MIN TYP MAX JUNIT
VIH LM. |.P. SHLI. SHLz Terminals O-BVDD Voo
Input Voltage v
VIL O-ZVDD
| ViusY 1
= i~ LM, LP Terminals
llL] VIL=OV = 1
{nput Current - uA
liuz VisuVoo SHL., SHLz 1
Terminals
iz | Vis0OV -10 [-15 |-25
Vou lo=- 40uA | I0A,, 10A-, 4.2
Output Voltage 108:, 1082 v
VoL lo= 400uA Terminals 0.4
Driver On-resistance Ron 1d=0.05mA | SEG, ~ SEG.o 30 kQ
Terminals
Operating Current Ioo SCL=1.5MHz, LW,LP=130us cycle 0.6 1.0 mA
No Load
c ivi VLCD VDD - V VD = VDD" V
LCD Driving Voltage 5 D3.0 235
5-662 New Japan Radio Co. LA
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NJUG6407CR
* AC Characteristics
PARAMETER SYMBOL CONDITIONS MIN TYP MAX JUNIT
Propagation Delay Time TeLnnwy 250 ns
Maximum Operating Freauency 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 Tse 250 ns
LP — SCL Time Tos 0 ns
Data Hold Time ThoLp 50 ns
SCL Rise, Fall Time Trs, Trs 50 ns
LP Rise, Fall Time Tee, Tro 1 us
\ Tws Tes Tws 1:.-"
SCL 7{: 0.8Voo N W 0.8Vuw
! 0.2Voo Fo.2vue \ 0.2Vuu
!"'rillt :_"fb ;Tsu Tuore
10A,, 0.8Voo ¥ 0.8Vpy ; .8 Vi
10B,, °-2V'>>{ _ Xo.zv.., X 0.2Vou X
Tronmu
10A,, L 08Voo
10 B2 ><t 0.2Vip K
Ts 1 2T
'
o'svl'? 0.8Vpo |
LP o.sz,fj Tuw {Sk: 0.2Veo
o} ksl
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NJUes407CH

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

Frane T I —_
Stgmal 1414
Lp +" Lllsnj‘n !.lne+n Line‘l‘" lji_'["_ o ----+" Lli:ne+“l.llne+nuzne+nuane+" L‘ine+n

QUMD G S G S

Von Va2 Va Vs

B SEGMENT SIGNAL OUTPUT TIMING

! H Voo, V2

SEG x: |
T Vi, V5. Vs

PARAMETER SYMBOL CONDITIONS NIN TYP MAX | UNIT
LP - SEG Output Delay Time Tupso C. = 100pF 4.5 us
LM - SEG Output Delay Time Tumso C. = 100pF 4.5
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NJUG6407CR

I LCD DRIVING WAVEFORN EXAMPLE 1/5 Bias, 1/16 Duty Ratio
Common
COM, -
CoM, DD coM,
COM, \3[\
CcoM,
CoM, D9 <
COM« 4B f}
COM; COM,
COM,
.
COM,
COMy» ANTaRN s D
oM —@-D-DD-@—
COM,q <><> (‘}’{9_ SEG:
COM;s —D D i
Y 2N X)J A %4 N
COM, _G \‘} ()
COM;4 3
~. COM,
SIEUIICINT ANt SEG:
[ R R T | .
0n nn

Vico
3/5Vien
Common COM,-
Segwent SEG, 1/5Vico
(Selection 1 —l/svl:,
Vaveforn)
~3/5Vco
& —Vieo
P
Viceo
4+
Comeon COM;~ U
Segment SEG, 3-
(Non-selection o et pte
Yaveform) 1
e (o [

b e A

_
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Lra) NJUs407CR

M APPLICATION CIRCUITS

(1) 16-character 2-line Display Example ( Combine with NJUG408B )
- Dot Matrix LCD Panel
COM=~COMus li—J> lG-ch:ncter. ;r-.flne

40
SEGI~SEGw| 40
SEGy ~ SEGe

D 10A: 10B;
SHL:  NJyg407CR  10B,
SHL:_' 10A, j

Sa38 80 rs

CL, I I

CL.

M

Vor

Vss

vV

Vi

Vs

RJUB4088

(2) 24-character 2-line Display Example ( NJUG408B + NJUB4OTCR x 2 )

COM; ~COM,¢ 6 Dot Matrix LCD Panel
24-character, 2-line

40 40
SEG)~SEGs«w| 40

LA

SEGy ~ SEGe SEG)y ~ SEGe
D 10, 108 10A,
SHL, WNGHOTCR  [9p SHLi NNBAOTCR  top’
SHL: i0a; 1 SHL: 1oa ]
O X - non
b RO, 535>8>=>">">"
. I] ]
CL: d
M
vV
‘(Iss
v,
Vs
RJug4028
!
'
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NsLs4o7CR

(3) 40-character 2-line Display Example ( NJUG408B + NJUB4OTCR x 4 )

COM, ~COMy 1;) Dot Matrix LCD Panel
40-character, 2-line
m Tw r m m
SEG)~SEGw| 40-
SEG, ~ SEGm SEG: ~ SEGa SEG, ~ SEGu 5EG: ~ SEGa
D 10A 108 [——1 10A 10B: —110A 10B; —— 10A, 108,
stiL, MUBMOTCR jop | | i, MIUBAOTCR jop, | ~ | sui, MUBAOTGR 15 1 ™| sy, MUBAOTCR 1op,
SHLy oall  |SHL oal  |sHts toa ] |sHEy 1045
= " o) " ] " )
553885000 8R3L 800 53385 0s 5332000
cL 11 1] 1] |
CLs I i 1 I
M
Voo
Vss
Vs
Vi
Vi
NJUs4088
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