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1. MECHANICAL DATA

NO. ITEM CONTENTS UNIT
1 |Product No. NLC20x4x05CSCD
2 |Module Size 98.0(W)*60.0(H)*MAX 15.0(T) mm
3 |Viewing Area 76.0(W)*25.2(H) mm
4 |Number of Charcters 20(W)*4(H) --
5 Duty 1/16 --
6 |LCD Type STN Yellow-Green, Positive Image| --
7 |Rear Polarizer transflective --
8 |Viewing Direction 6 O’clock --
9 |Backlight LED yellow-green --
10 |Controller KS0066U and KS0063B --
11 |Ambient Operating -25°C - 70°C
Temperature |storage -30°C - 80°C -
Note:
NLC20X4X05 C S C D
Back Light Option
C: LED Backlight D: Wide temperature
Reflective/Transmissive — Mode/View Angle
S: Transflective C: Yellow mode, 6 O'clock
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2. ELECTRIO-OPTICAL
CHARACTERISTICS

2.1 ELECTRICAL CHARACTERISTICS OF LCM
VDD=4.5V to 5.5V, Ta= -30°C to+85°C

ITEM SYMBOL CONDITION MIN. | TYP. | MAX. | UNIT
Recommended Voo-VO 0°C - 4.6 -
LC driving Vee - Gno Duty=1/16 25°C -- 4.2 -- Vv
Voltage $=25° 50°C - 3.8 -
Vi -- 2.2 -- --
Input Voltage \
Vi -- -- e - 0.6
Vo -IOH=0.205 mA 2.4 -- --
Output Voltage
VoL IOL=1.2 mA -- -- 0.4
Power Supply | N
Current (Logic) Ioo Vop=5.0V 1.0 4 mA
Clock Oscillation Fosc Ta=250C | 270 v KHz
Frquency

2.2 ELECTRICAL CHARACTERISTICS OF BACKLIGHT

Revision:

T, = 25°C
ITEM MIN. TYP. MAX. UNIT [ CONDITION
Forward Voltage 4.0 4.2 4.4 V
Forward Current -- 150 200 mA 5V
Power Dissipation -- 630 880 mwW 5V
Luminance 120 170 -- cd/m?2 5V
Wave length Range 570 572 574 nm Y/G
2.3 OPTICAL CHARACTERISTICS
ITEM SYMBOL CONDITION MIN. TYP. | MAX. | UNIT
Contrast K 8=0°, ®=0° 51 -- -- Deg.
Viewing angle g K=5, ®=0° 0,-8:=30 -- -- Deg.
K=5, 6=10° O=+30 -- -- Deg.
Response Time Ton 25¢°C -- -~ 250 ms
TOFF 25°C == == 250 mS
1.0 Author: MB/SK Date: 02.10.2009 Page: 4/13
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(NOTE 1)
Definition of Operation Voltage{Vop)
SELECTED WAVE SELECTED WAVE
100% |— 100% |———-— £
NON—-SELECTED WAVE
© o NON-SELECTED WAVE
ECrMax ————————— ECrMax —————————
1] 1)
[ 4
o m
Vop APPLYING VOLTAGE Vop APPLYING VOLTAGE
{positive type) (negative type)
*Conditions
Viewing Angle : 0O
Frame Frequency : 70Hz
Applying Waveform : 1/N duty 1/a bias
(NOTE 2)
Definition of Response Time(Tr Tf)
NON—SELECTED SELECTED NON—-3ELECTED NON-SELECTED SELECTED NON—SELECTED
CONDITION CONDITION CONDITION CONDITION _____ CONDITION CONDITION
l
% l
7 » » - i B I
E | 8 ® E | & I
= - o - =
5 I I I I o | | & I I e
E I I I E I | | I B
I I I I ! I -
|
Tr T Tr T
Rise time Fall time Rise time Fell time
(positive type) (negative type)
*Conditions
Operating Voltage : Vop
Viewing Angle (¢,¢) : (0,0)
Frarme Frequency : 70Hz
Applying Waveform : 1/N duty 1/a bias
(NOTE 3)

Description of Measuring Equipment and Driving Waveforms

TUNGSTEN LAMP BRIGHTNESS CONST. . . ,
(Reflectance) SPOT METER TEMP. Multiplex Driving ( I/N duty 1/a bias )
(Transflectance) CHAMBER —L
[«H
(]
, U‘“\ g T (1/)vop
//250 0“ LCD (1/a)v°p
/ - 8
_______ — SELECTED
\ Tt WAVE
1 —
\\ 180° Sample Stage (1-2/2)Vop Vo
(1-2/a)Vop | (1/a)Vop
TUNGSTEN LAMP
(Transmitience) (1/5r){1/N) NON—V?EVI.%CTED
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NLC20X4X05CSCD SPECIFICATION Revision: 1.0
.)lll77'1 l:E C
{NOTE 4)
Definition of Viewing Direction
12: 00
<) 9: 00 @ Juj 3: 00
6: 00
(NOTE 5) REAR
Definition of Viewing Angle 12: 00
T Ty - " . ; LEFT RIGHT
R-L Direction F-R Dn:ctmn <) 9-00 3-00
41 #2 81 B:
FRONT
6: 00
| | Fi 1R
¢— ¢+
*Conditions
Operating Voltage : Vop
Frame Frequency : T0Hz
Applying Waveform : 1/N duty 1/a bias
{NOTE B) Contrast Ratio : larger than 2
Definition of Contrast Ratio {Cr)
SELECTED WAVE SELECTED WAVE
A
100% NON—SELECTED WAVE
@ @ NON—SELECTED WAVE
8 B &
B ! g
2 1]
= 1]
o cr @
Vop VOLTAGE Vop VOLTAGE
(positive type) (negative type)
Contrast Ratic : Cr=A/B
*Conditions
Viewing Angle : 0
Frame Frequency : TO0Hz
Applying Waveform : 1/N duty 1/a bias

Revision: 1.0 Author:

MB/SK | Date: 02.10.2009

Page: 6/13




—aedmatec

NLC20X4X05CSCD SPECIFICATION Revision: 1.0

3. BLOCK DIAGRAM

VO[T
p—— J_ VOD-VO: LCO DRIVING VOLTAGE
I_C M ! V0D vm:oqok ~20K
(+5.0v)

RECOMMENDED RESISTOR R: VDD-VO 1.5V

I\
16 LCD PANEL
l/

DRO LCD
40
DL<? > CONTROLLER | 60

""”” N LCD SEGMENT

V0 - 4 DRIVER *2

m 1 = I

VLED i - i
! LFD BACKLIGHT |

WSS - i
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4. INTERNAL PIN CONNECTION

PIN No.| SYMBOL |FUNCTION NOTE
1 Vss Ground (0V) GND
2 Voo Power supply for Logic circuit +5V
3 Vo Power supply for driving the LCD
4 RS Data/Instruction select
5 R/W Read/Write select
6 E Enable Signal
7 DBO Data Bus Line
8 DB1 Data Bus Line
9 DB2 Data Bus Line
10 DB3 Data Bus Line
11 DB4 Data Bus Line
12 DB5 Data Bus Line
13 DB6 Data Bus Line
14 DB7 Data Bus Line
15 VLED+ | LED Backlight(+) +5V
16 VLED- |LED Backlight(-) GND

Revision: 1.0 Author: MB/SK Date: 02.10.2009 Page: 8/13
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5. TIMING CHARACTERISTICS

MODE ITEM SYMBOL |[MIN. | TYP. | MAX. | UNIT
E Cycle Time Tc 1000
E Rise / Fall Time Tr, Tf
E Pulse Width (High, Low) Tw
WEE%.Mf)de R/W and RS setup Time Tsul
R/W and RS hold Time Thi
Data Setup Time Tsu2
Data Hold Time Th2
E Cycle Time Tc
E Rise / Fall Time Tr, Tf
E Pulse Width (High, Low) Tw
Re(f:‘ijg !V';;je R/W and RS setup Time Tsu
R/W and RS hold Time Th
Data Setup Time Td
Data Hold Time Tdh
Clock Pulse Width (High, Low) Tw
Clock Rise / Fall Time Tr, Tf
Interface Mode with Clock Setup Time Tsul
Extension Driver
(Fig. 3) Data Setup Time Tsu2
Data Hold Time Td
M Delay Time Tdh
Revision: 1.0 Author: MB/SK | Date: 02.10.2009 Page:
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Figure 1. Wrnite Mode Timing Diagram
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6. FUNCTION DESCRIPTION

INSTRUCTION

INSTRUCTION CODE

RS

R/W

DB7

DB6 | DB5

DB4

DB3

DB2

DB1 | DBO

DESCRIPTION
INSTRUCTION CODE

EXECUTION
TIME
(fosc=270kHz)

Clear Display

Write ,20H" to
DDRAM, and set
DDRAM address to
,00H" from AC.

Return Home

Set DDRAM address to
»00H" from AC and
return cursor to its
original position if
shifted

Entry mode set

I/D | SH

Assign cursor moving
direction and make
shift of entire display

Display ON/OFF
control

Set display (D),
cursor(C), and
blinking of cursor (B)
on/off control bit.

Cursor or Display
shift

s/C

R/L

Set cursor moving and
display shift control
bit, and the direction,
without changing
DDRAM data.

Function Set

DL

Set interface data
length (DL:4-bit/8-
bit), numbers of
display line (N:1-
line/2-line), display
font type
(F:5x8dots/5x11dots)

Set CGRAM
address

1 |AC5

AC4

AC3

AC2

AC1 | ACO

Set CGRAM address in
address counter

Set DDRAM
address

AC6 | AC5

AC4

AC3

AC2

AC1 | ACO

Set DDRAM address in
address counter

Read busy flag
and address

BF

AC6 | AC5

AC4

AC3

AC2

AC1 | ACO

Whether during
internal operation or
not can be known by
reading BF. The
contents of address
counter can also be
read.

Write data to RAM

D7

D6 | D5

D4

D3

D2

D1 | DO

Write data into
internal RAM
(DDRAM/CGRAM).

Read data from
RAM

D7

D6 | D5

D4

D3

D2

D1 | DO

Read data from
internal RAM
(DDRAM/CGRAM)

Revision: 1.0

Author:

MB/SK

Date:

02.10.2009
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7. RELIABILITY TEST
7.1 TEST CONDITION

No. Item Condition Standard Note
High temp. storage 80°C 200 Hrs
2 | Low temp. storage -30°C 200 Hrs
High temp. & 60°C
3 High humi. storage 90%RH 96 Hrs
High temp. o
4 | operating display 70°C 200 Hrs Appearance
L without defect
5 ow temp. -20°C 200 Hrs
operating display
-20°C, 50min. = 70°C, 50min.
7 Thermal shock + (1cycle) 10 cycles
10min.
7.2 INSPECTION PROVISION
For the inspection provision please refer to the document:
»~Reliability_Test_LCDX"
Revision: 1.0 Author: MB/SK Date: 02.10.2009 Page: 12/13
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