NJUG445

DOT MATRIX LCD 80-OUT SEGMENT DRIVER

MGENERAL DESCRIPTION EPACKAGE OUTLINE
The NJUG445 is a 80-out segment driver pruviding serial input interface
for dot matrix LCD.
ltis also suitable for the extension driver of LCD controller driver,
it consists of bi-directional shift register, 80-bit latch, and 80-out high
voltage LCD drivers, _

The bi-directional shift register performs the efficient extension driver

allocation according to the naumber of characters and easy wiring with NJUB44SF NJUB445C
the LCD panel.
As the 80-driver has 4 level vollage input to drive the LCD, adjustable
driving voitage according to the LCD panel can be supplied from the ‘
axternal power source.
BFEATURES
@80-out Segment Driver
@80-bit Shift Register  ( Bi-directional Shift Register)
@ Two of Shift Direction Select Terminal
@Fast Data Transmission ( Shift Clock 3.3 MHz )
@ External Power Supply for LCD Driving Vokage
@LCD Driving Voitage -— VDD - 3,0V ~ VDD - 10.0V
@Operating Voltage -~ 50V + 10%
@®Package Qutline - QFP100/Chip
@C-MOS Technology -
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NJU6445

MPINCONFIGURATION
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WPAD LOCATION
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PAD size : 90um X 80um
CHIP size: 3.69 x2.61mm
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NJU6445

BPAD COODINATES Chip Size 3.69mm % 2.61Tmm{Chip Center X=0um,Y=0um}

PAD No. Terminat X={um) Y=(um} PAD No. Terminal X=(um) ¥={um)
1 SEGa -1599 1183 51 SEGa#o 1723 920
2 SEG2 -1479 -1183 52 SEGn 1683 1050
3 SEG2 -1359 -1183 53 SEGs 1641 1183
4 SEGx -1239 -1183 54 SEG? 1521 1183
5 SEGs 1119 -1183 55 SEGs 1401 1183
6 S5EGs -999 1182 56 SEG7s 1281 1183
7 SEGz -879 1183 57 SEGH 1161 1183
8 SEGz <759 1183 58 SEGn 1041 1183
9 SEG2z 639 1183 59 SEGmn 921 1183
10 SEGz 519 -1183 60 SEGH 80t 183
1 SEG2 -399 1183 61 SEGTe 6ot 1183
12 SEGhs -279 -1183 62 SEGes 561 1183
13 SEG1e -159 183 63 SEGss 441 1183
14 SEG1? -39 1183 64 SEGe: 321 1183
15 SEGs 81 1183 65 SEGss 201 183
6 SEGs 20 1183 66 SEGss 81 183
17 SEG1u a1 1183 67 SEGes a9 1183
19 SEG 441 -1183 &8 SEGes 159 1183
19 SEG2 561 1183 €9 SEGez 279 1183
20 SEGu 561 -1183 70 SEGer -3ge 1183
2 SEGu0 801 1183 7 SEGso 518 1183
22 SEGs 921 1183 72 SEGss 639 1183
23 SEGs 1041 -1183 73 $EGss 758 183
24 SEGY 1161 1183 74 SEGs? 879 1183
25 SEGs 1284 -1183 75 SEGss -999 1183
26 SEGs 1401 - 1183 76 SEGss 1119 1183
27 SEGa 1521 -1182 77 SEGss 1239 1183
28 5EGs 1641 -1183 78 SEGs: 1359 1183
20 SEG2 1683 -1050 79 SEGs2 1479 1183
30 SEG 1723 -920 80 SEGs1 1509 1183
7] VasH 1723 -780 81 SEGsa A721 1140
a2 V8§ 1723 660 82 SEG4s A721 1020
33 vo 1723 -540 83 SEGae 4721 900
34 V3 1723 -420 84 5EG7 1721 780
36 v2 1723 -300 85 SEGs 1721 660
3% Vss 1723 -180 &6 SEGus 1721 540
a7 LP 1723 -80 87 SEGa 1721 420
38 NC Non-PAD 88 SEGas 4721 300
39 SHL 1723 60 ] SEGa 1721 180
40 SeL 1722 180 90 SEG 1721 60
a Dl 1723 300 o1 SEGao 1721 -60
4z Do 1723 420 92 SEGas 1721 180
43 NG Non-PAD 23 SEGae 1721 -300
44 LM 1723 | 540 94 SEGa 4721 -420
45 NG Non-PAD 95 SEGss 4721 -540
46 Voo 1723 | 660 96 SEGas 1721 660
47 NG Non-PAD o7 SEGu 4721 780
a4 NC Non-PAD 98 SEGas 1721 600
48 NC Non-PAD 00 SEGx: 1721 -1020
50 DUMMY 1723 | 780 100 SEGn -172% 1140

New Japan Radio Co. L4,




NJU6445

ETERMINALDESCRIPTION

No SYMBOL FUNCTION

1~30 SEGun~SEG: |LCD segment driver terminal.
51~100 |SEGa~SEGxn |Each terminal corresponds to each bit of the shift register

Display data input terminal. The DI terminal Is fixed as the input regardiess of the
41 0l shift direction.

Display data is input synchronaizing with the clock signal,

Data output terminal. The DO terminal is fixed as the cutput regardless of the
42 Do shift direction.

The data is output synchronizing with the cleck signal.

Shift register clock pulse input terminal.

The data is shifted in the shift register by the falling edge of the clock pulse. A data
setup time and hold time are required betwesn data input and SCL. Clock pulse
tising time and falling time should be set less than 50ns (MAX) respectively.

Shift direction sslect terminal.

"H* : Shift direction is from 80th bit to 1st bit.

as SHL "L" : Shift direction is from 1st bit to 80th bit.

The Dl and DO terminals are fixed as input and output respectively regardless of
this terminal input level.

Latch pulse input terminal. The data in the shift register is latched to the Latch by

37 LP this signal.
"H" . Data leading, "L" . Data latch

40 SCL

44 LM Altarnate signal input for LCD driving.

Power supply terminal (connect to the controller's Voo terminal)

46.36 Voo, Vss Power supply terminal (connect to the controllar’s Vs terminal)

33,35,34, Ve, V2 Vs, LCD driving power source input terminals,
32,31 |VeVssu Voo Vo Vo 2 Va2 Vs 2= Vssn
38,43.45, NC N nnoction.(N It
. o
47~ 49 on cannection. (Normally open)
50 DUMMY Pummy PAD
HFUNCTIONALDESCRIPTION
(1)Shift register control

The 80-hit shift regisler is bi-directicnal.
The shift direction of shift register is controlled as shown in below:

Control Terminal Input Shift Direction
*H" 80-+1
SHL
(i 1—80

Note) DI and DO temminais are fixed input and output terminal respectively regardless the SHL input level.

(2)LCD driver output truth table

Selections LM .
Input Data Non-selection | terminal Driver Output (SEG1 to SEG80)

“H" VS

“H" Setfection
o VO
vH* va

"L Non-selection
"L vz
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NJU6445

HABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER SYMBOL RATINGS UNIT
Supply Voltage(1} Voo =0, 3~+7.0 v
Supply Voltage(2) Notel} Vo, V2,3, Vs, Vasu Voo=11~Vo+0, 3 v
input Voltage Vin —0. 3~Vw+0. 3 ¥
Operating Temperature Topr —30~+80 C
Storage Temperature Tsa =55~+150 €

Note 1) The relation : Vop = Vo= V2 = Ve 2 Vs & Vesw must be maintained.

MELECTRICAL CHARACTERISTICS

DC Characteristics (Voo=5V % 10%, Ta=20 ~ +75°C)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT
Vi 0.8Voo Voo v
Input Voltage MNote1)
Wi 0.2Veo v
lin Vin=Voo 1 WA
Inptit Current  Note1}
ln V=0V -1 uA
o Vit Note2) Vou lo=-40us 4.2 v
utput Voita ot
® 9 Vau 16=0.4mA 0.4 A
Driver On-resistance
Ran le=Q.05mA 5 kg
Note3)
{LM,LP}=130us cycle
COperating C t SCL=1.5MHz
P . g Hrren Isso - . 1.1 1.5 mA
{ Lagic Part ) Every one kit Inveried Data.
No Load.
(LM,LP)=130us cycte
ting C SCL=1.
Qpera |n9 urrent i 5MHfz 70 100 A
{ LCD Criver Part } Every one bit Inverted
. Cata, No Load.
LCD Driving Voltage Vico Vssu Terminal, Voo=5Y Voo-3.0 Voo-10 v

Note 2) Apply to LM, LF, SCL, SHL and DI terminais.
Note 3) Apply to DO terminal.
Note 4) Apply to SEG1~SEGeo terminals.
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NJUG445

AC Characteristics

PARAMETER SYMBOL CONDITIONS MIN TYP MAX  |UNIT
Propagation Delay Time truA{HL) - - 250 ns
Maximum Operating Frequency fsa Duty=50% 33 - - MHz
SCL Pulse Wicdth tws 125 - - ns
LP Pulse Width L8 125 - - ns
Set Up Time tset 50 - - ns
SCL — LP Time taL 250 - - ns
LP - SCL Time ts o - - ns
[ata Hold Time thoto 50 - - ns
SCL Rise, Fall Time tra,Irs - - 50 ns
LP Rise, Fall Time tre, Er - - 1 us

BAC CHARACTERISTICS TIMING CHART
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ETIMING CHART
1/5 Bias, 1/16 Duty Ratio

Frame Signal ) t e e mm i ——
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NJU6445
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MSEGMENT SIGNAL OUTPUT TIMING

v
LP N Vi

: Vo
Lu X .
tipsy Ir-—»—--—-: :
' :-——lqltulsn
' Yo, ¥:
SEG
>§T“7 ¥a, Vs
PARAMETER SYMBOL| CONDITIONS MIN TYP MAX.  |UNIT
I.P-SEG Output Delay Time |tLPSD  ]CL=100pF - - 45 us
LM-SEG Cutput Delay Time |[{LMSD  |CL=100pF - - 45 us
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NJUG445

BLCD DRIVING WAVEFORM EXAMPLE
1/5 Bias, 1/16 Duty Ratio

pmmmm e
L/Uonl v
COM: o
GOM, com 2
COM, Va
COMs vs
CONs
COM, Yo
COMs vz
CoM: )
<
Vs
(i Vo
COMwo {:}(‘J\
SO DD |ser ¥
S0M: D@D “
ook —HOGHO ve
COM > GDHDD
COMis Vo
COM
\0 (L) U2
e SEG2 Y2
Q2 Q o @ SO
WOW W oWow L
W B wa, Vs
LY L
Segment . Vi
3/5VLen
COMI-SEGH 1/5VLco
(Selection 1]
waveforn) | —1/5Vte0 —
-3/5VLep
~¥Lep
Yico
3/5Vieo
COMI-SEGH 1 /5¥LeD
(Non-selectiony o
waveform) | —t/5Vuee
=3/5Vep — - -

# Note : In case of VO terminal connected to the Voo.
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| NJUB445

EAPPLICATIONCIRCUIT
24-character 4-line Display Example (NJUB426 + NJUG445)

COM: Dot Matrix LCD Fanel
~COMaz| 32 24-character 4-line
e
SEG 80
~ SEGq 40
DI SEGi ~ SEGs0 0o
NJUG426 SHL HJUG445
| =
e O®M 88 Z om0 w
AN dS 2= 555>
[H
CcL:
M
Voo
V2
Va
Vs
Vss
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NJU6445

MEMO
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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.




