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1 MAIN FEATURES
ITEM CONTENTS UNIT
Outline Dimension 87.25 (W) x27.20 (H) x 5.10 (D) mm
Display Format 16 characters x 2 lines Dots
Viewing Area 66.0 (W) x 16.0 (H) mm
Character Size 2.95x5.55 mm
Dot Size 0.55x 0.65 mm
LCD Type FSTN / Negative / Transmissive -
View Angle 6:00 O’clock
Duty Ratio 1/16 Duty
Bias 1/5 Bias
Module Operating Voltage 3.0 v
LCD Operating Voltage 12.0 v
Controller IC ST7032i -
Operating Temperature -20~70 °C
Storage Temperature -30 ~ 80 °C
RoHS Complaint Yes -
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2 MECHANICAL DRAWING
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3 ABSOLUTE MAXIMUM RATINGS
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Characteristics Value
Pawer Supply Voltage WD .31 +T.0
LCD Oriver Voltage Vico 7.0-Vss 1o-0.3+Vss
Imput Voltage Wik 0.3 to VDD+0.3

4 PIN CONNECTIONS

Pin No. | Symbol Function
1 XRESET | External reset pin
2 SCL Serial clock signal
3 SDA Serial data signal
4 VS5 Ground
5 VDD Power supply
6 VOUT | peipe voltage converter
7 CAPTP | For voltage booster circuit
8 CAPIN | Eor voltage booster circuit
9 Vo Power supply for LCD drive

10-11 ALK LED backlight
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5 THE LED BACKLIGHT

5.1 ELECTRICAL CHARACTERISTICS

(Ta=25°C)
ColorWhite
ltem Symbal | MIN. | TYP. | MAX. | Unit | Condition
Forward Voltage Wf 32 | 35 [ 38 v
Colour Coordinote s 0.26 032 | — lf= 90 ma
(Tolerances: +0.01) y | 0.26 032 | -
Uniformity Avg 7d =
Luminance L 100 cdfm?
Reverse Current (Per LED) Ir 15 ubh | Vr= oW
#Operating Temperature:=20~+70'C «5toroge Temperature: —30~+B0°C
WARMNING:
A BACELIGHT IS A KIND OF CURRENT DEVICE.IT MUST COMMECT A
RESISTANCE FOR LIMITING CURRENT .OR IT WILL BE DAMAGED.
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LT imterfacs
BEE
e P e
L.
3 = F .
O \_/ / A /_
-I'lll m q F - '-
.- "lrl'l'll
LR
Foazrens 'JI.IJ-I-
[ Ta=28"C &
YED=Z.7 bo &,0Y | WRE=4.7 ta 5.5V
Hem Signal, Symbol Condition RABOG  units
Min. | Max, | Min. | Mas
SCL dock frequancy Faioii D 400 | DC | 400 [KHz
SCL ek kw periad 8L | bom — 1.3 « s | 13 ol
SCL dock high periad o H= - 0.6 -
Cials sel-up lime & Iy oot 180 - 104 - (1]
Data hiold fime Thooar o] 0.5 o] e | us
SCL.SOM nse fme 50L. t, 2004~ | 500 |20+Q.4~.| 300 s
SCL_ S04 fall time 504 . 20+0.1-.| 300 [20+0.1-.| aon
Capackve kad represent by each bus _ B B
i Cy 400 400 | pé
Selup line lor & repealed START - B
eendilian 2y Leasama - b 0.6 us
Start condiman hald ima fhoaa — bE - 06 - |us
Sefup firme for STOR condifion  Fp— - 0.8 - 0.8 - | us
Buis Tree 1me betesan & Stop and _ _
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7 ELECTRO-OPTICAL CHARACTERISTICS
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(Temp. =23 + 3 °C)

MO lt2m Symbaol [ Bin. | Typ. | Max. Linit Condition
1 | Supply Voltage{Logic) Widd-ss 3.0 ')
5.4 W 0
2 | LCD Operating Vaoltage Vig-Ves 5.0 v 25
4.8 W 0'C
- Responss Tims Tan ga ms
- Toff 284 ms
4 | Confrast CR 2
12H i q g0
= | Viewing Angel 6H B2 72
- 3H (e 82 Deg. | (CR=2.0)
aH 04 82
8 RELIABILITY TEST
No. Items Test Condition Equipment | Test Result
Temp.: 80 + 2°C
1 High Temp. Storage Time: 96h Tenny Passed
Restore: 24h
Temp.: -30 + 3°C
) Low Temp. Storage Time: 96h Tenny Passed
Restore: 24h
Temp.: 70 + 2°C
3 | High Temp. Operating | Time: 24h Tenny Passed
Restore: 24h
Temp.: -20 + 2°C
4 | Low Temp. Operating | Time: 24h Tenny Passed
Restore: 24h
Temp.: 40+2°C
High Temp. / High Hum: 95 % RH
5 Hugmidity gtoragi Time: 96h Tenny Passed
Restore: 24h
Temp.: ( °C)
70°C
Thermal =5
erma
6 Shock 20°C | Tenny Passed
30 ‘j 30,.1.5.| Min
5 Cycles, Restore: 24h
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9 THE LCD MEASURING METHOD AND EQUIPMENT

1. Threshold Voltage and Response Time Measuring

(1) Equipment

T

[1]]

[ []

O

Ut

Waveform Generator

L J

Oscilloscope

Drive Voltage

(2) Definition
A. Threshold Voltage (Vth)
Brightness
r s
100%
90%
Selected Waveform
0 Vth
| ProductNo. [  LMR542IEW2CI6WF | REV.B

| | Page [ 10/15 |

Copyright ©2008 DENSITRON CORPORATION All rights reserved. — Proprietary Data

FORM No. DT-029 V2



DENSITRON

DISPLAYS
B. Response Time
On
Off
90%
10% Time
T T4 >
+ B
2. Contrast Measuring
(1) Equipment
Spectrophotometer
Waveform Generator
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(2) Definition:
A. Viewing Angle:

Z

A
b1 Y 12h,®=90"
. /
9h, =180 b4 3 X 3h,@=0"

-

/ )
h, 0=270°

B. Contrast Ratio (Positive)

cr= _Brightness of non-selected wave-form
Brightness of selected wave-form
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10 STANDARD SPECIFICATIONS FOR PRODUCT QUALITY

1. Manner of Test:

1.1. The test must be under 40w fluorescent light, and the distance of view must
be at 30 cm.

1.2. The test direction is based on around 15°- 45° of vertical line.

2. Definition of Defects
2.1 Major Defects

A: Non-Display
B: Segment Missing
C: Over Current
D: Segment Short
E: Sealant Disharden
F: Wrong Polarizer Direction
2.2 Minor Defects: The Others.
3. Major defects should be in AQL 0.25, and the minor in AQL 1.00.

| ProductNo. | LMR5421EW2C16WF | REV. B | | Page | 13/15 ]

Copyright ©2008 DENSITRON CORPORATION All rights reserved. — Proprietary Data
FORM No. DT-029 V2



DENSITRON

DISPLAYS
4. Inspection Item and Standards
I . Checking Quality
Item The standard of quality inspection Manner Ratio
Check With
Smooth and even surface, no crack, no scratch, no Eyes
| Frame rust, and not be wrenched out of shape. The range ) 100%
' between convex and concave is: d <0.35 mmand | And Using °
the frame must be connected to the ground. Vernier Caliper,
Multimeter
1. The major defects would be rejected.
2.No scratch and no dusty on the LCD glass
surface.
2.1LCD . Check It When 100%
3.D < 0.15 mm n<2 diameter of bubble: d<0.5 n<2 | Displaying
damaged size of polarizer: d < 0.15 mm, n<2.
4.No scratch and dusty between the LCD and led.
; 1. The LCD should not be twisted.
3. The Relative _ | , Check With .
Position of 2. The LCD graphic should be in the middle Eyes 100%
LCD and Frame position of the frame.
4 The Relative 1. The frame installing direction must be correct. Check With
llzosn;on é)f PCB | 2. The twisted angle of the pin is from 45° to 60°. Eyes 100%
Fane an 3.The pin is vertical to PCB panel and it should be
rame in the middle position of the installing holes.
5 LED 1. The led would be amber. Check With 100%
2.The led would be uniform. Eyes
1. The major defects must be reject.
2. Test flow chart (see attached chart)
. Check It Wh
6. Function Test | 3. Background changes evenly and no disorderly _ e . - 100%
displaying phenomenon. Displaying
4. Display no shortage.
Note: D ~ Diameter N ~ Quantity Unit: mm
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11 HANDLING PRECAUTIONS

Safety
If the LCD panel breaks, be careful not to get the liquid crystal fluid in your mouth or in your eyes.
If the liquid crystal touches your skin or clothes, wash it off immediately using soap and plenty of water.

Mounting and Design

Place a transparent plate (e.g. acrylic, polycarbonate or glass) on the display surface to protect the display
from external pressure. Leave a small gap between the transparent plate and the display surface.

When assembling with a zebra connector, clean the surface of the pads with alcohol and keep the
surrounding air very clean. Design the system so that no input signal is given unless the power supply
voltage is applied.

Caution during LCD cleaning

Lightly wipe the display surface with a soft cloth soaked with Isopropyl alcohol, Ethyl alcohol or
Trichlorotriflorothane. Do not wipe the display surface with dry or hard materials that will damage the
polariser surface. Do not use aromatic solvents (toluene and xylene), or ketonic solvents (ketone and
acetone).

Caution against static charge

As the display uses C-MOS LSI drivers, connect any unused input terminal to VDD or VSS. Do not input
any signals before power is turned on. Also, ground your body, work/assembly table and assembly
equipment to protect against static electricity.

Packaging

Displays use LCD elements, and must be treated as such. Avoid strong shock and drop from a height.
To prevent displays from degradation, do not operate or store them exposed directly to sunshine or high
temperature/humidity.

Caution during operation

It is indispensable to drive the display within the specified voltage limit since excessive voltage shortens
its life. Direct current causes an electrochemical reaction with remarkable deterioration of the display
quality. Give careful consideration to prevent direct current during ON/OFF timing and during operation.
Response time is extremely delayed at temperatures lower than the operating temperature range while, at
high temperatures, displays become dark. However, this phenomenon is reversible and does not mean a
malfunction or a display that has been permanently damaged. If the display area is pushed on hard during
operation, some graphics will be abnormally displayed but returns to a normal condition after turning off
the display once. Even a small amount of condensation on the contact pads (terminals) can cause an
electro-chemical reaction which causes missing rows and columns. Give careful attention to avoid
condensation.

Storage

Store the display in a dark place where the temperature is 25°C + 10°C and the humidity below 50%RH.
Store the display in a clean environment, free from dust, organic solvents and corrosive gases.

Do not crash, shake or jolt the display (including accessories).

| ProductNo. | LMR5421EW2C16WF | REV. B | | Page | 15/15 |

Copyright ©2008 DENSITRON CORPORATION All rights reserved. — Proprietary Data
FORM No. DT-029 V2



