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PRODUCT SPECIFICATIONS

CAUTION

The product described by these specifications is designed to be used with ordinary electronic
equipment or devices, such as audio/video equipment, office-automation equipment,
communication devices, and other. Should you intend to use this product with equipment or
devices that could endanger or affect human life (such as medical instruments, transportation
equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers, and all other safety
devices and equipment), please be sure to consult our sales representatives in advance.
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1.0 COMPOSITION

SUB:

Display type (Color):
Driving method (Color):
View Direction (Color):
Backlight (Color):
MAIN:

Display type (Color):
Driving method (Color):
View Direction (Color):
Backlight (Color):

[ 96(R.G.B) x 64 Dots Matrix LCD Module]
[ 1/68 Duty, 1/9 Bias|

[6 O clock]

[LED B/L White]

[ 128(R.G.B) x 160 Dots Matrix LCD Module]
[1/160 Duty, 1/6Bias]

[6 O clock]

[LED B/L White]

2.0 MECHANICAL SPECIFICATIONS

ITEM STANDARD VALUES UNITS

LCD type(Sub) CSTN

LCD type(Main) CSTN

Dot arrangement(Sub) 96(R.G.B) x 64 dots
Dot arrangement(Main) 128(R.G.B) x 160 dots
Module size 3534 W x8073 H x 51 D mm
View area(Sub) 2407 W x 16.71(H) mm
View area(Main) 3054 W x 36.04 H mm
Active area(Sub) 22449 W x 14961 H mm
Active area(Main) 2802 W x 35028 H mm
Dot size(Sub) 0.063 W x 0219 H mm
Dot size(Main) 0.061 W x 0207 H mm
Dot pitch(Sub) 0078 W x 0234 H mm
Dot pitch(Main) 0073 W x0.219 H mm
Viewing direction(Sub) 6 O clock

Viewing direction (Main) 6 O clock
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3.0 DIMENSIONAL DIAGRAM
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4.0 OPTICAL CHARACTERISTICS

41SUBLCD
I TEM SYMBOL CONDITIONS MIN TYP MAX | UNITS
LCD operation
Vop Ta=25°C 9.7 10 10.3 Vv
voltage
f=0° — 30 —
Viewing andle f=180° | To,=25°C — 35 — D
gang a f=o0° | €320 — 40 — =
f =270° — 40 _
Contrast Ratio C: (MAX) Ta=25°C 20 30 —
. Tr — 150 225
Response Time Ta=25°C ms
Tk — 190 285
Frame Frequency Frim — — 80 — Hz
_ X g=f = 0 — 0.299 —
White
y — 0.326 —
X q=f = 0 — 0.473 —
. Red
Chromaticity of y — 0.311 —
the color filter X g=f = 0 — 0.314 —
Green
y — 0.489 —
X g=f = 0 — 0.180 —
Blue
y — 0.180 —
TRANSMITTANCE T% — 7.14 — %
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42MAINLCD

I TEM SYMBOL CONDITIONS MIN TYP MAX | UNITS
LCD operation
Vop Ta=25°C 9.7 10.0 10.3 Vv
voltage
f=0° — 40 —
Viewing andle f=180° | T,=25°C — 30 — D
gang a f=o0° | €320 — 45 — =
f =270° — 50 —
Contrast Ratio C: (MAX) Ta=25°C 20 35 —
. TR — 90 135
Response Time Ta=25°C ms
Tk — 110 165
Frame Frequency Frim — — 80 — Hz
, X q=f =° — 0.284 —
White
y — 0.313 —
X g=f =° — 0.473 —
. Red
Chromaticity of y — 0.299 —
the color filter X q=f =° — 0.314 —
Green
y — 0.473 —
X g=f =° — 0.176 —
Blue
y — 0.164 —
TRANSMITTANCE T% — 591 — %
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4.3 0 and ¢

/
Ve et

The contrast of the display is optimal when
viewed in the “ View Direction” (¢ = 0°).
0° <6 <90°, 0° < ¢ <360°

4.4 Contrast ratio Cr

Brightness Brightness of non-selected dot

Brightness of selected dot

Driving Voltage

Contrast Ratio: C, = B,,d/ Bs
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4.5 Responsetimes Tgr and T¢

Non-selected state

Selected state

Non-selected state

»
»

Brightness

A

10 %

v

A

90 %

Tk

Time
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4.6 Optical measurement system

Photo-meter

Light source (for reflective type LCD)

Normal

\ P
\/‘ / LCD front side
AN //
\\ /

4 M easurement apparatus:
Oo-qg=30°

Light source (for transmissive/transflective type LCD)
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5.0 ELECTRICAL Characteristics

ITEM

SYMBOL CONDITIONS MIN TYP MAX |UNITS
Maln VLCD === 10 ===
Power-supply voltage bV T. 25 10
for LCD = 2
Vpp_ 3.2 3.3 34
0.8x \Y
V|H - VDD
Vbp
Input voltage for LCD Vopp 33V 0.2
2%
ViU Vss —
Vbp
Supply current for
lga Vea 3.3V — 100 200 mA
LCM -
Center _ MAIN 80 120 -
Pixel all on 2
LCM |Surface Cd/m
_ Ta=25°C
Luminance SUB 30 100 .
*The supply voltage for VLCD hasto be adjusted by software
6.0 B/L Characteristics
PARAMETER SYMBOL| MIN | TYP | MAX UNITS | CONDITION
Lamp Voltage Vi 35 Vrms
Lamp Current I 20 MArms 1LED
Power consumption P 70 mw Ta=25°C
LED Chromaticity White
coordinates (x=0.305%0.06,y=0.320+0.05)

3 LEDsin series of B/L module.
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/.0INTERFACE PIN DESCRIPTION

PIN NO. | PINNAME DESCRIPTION

1-2 V BAT |Power supply pin

3 GND |Ground pin

4 L ED Il ndi cati onNLEDN( GREE

5 LEB I ndication LED (BLUE) ON

6 L ER l ndication LED (RED) ON

7 DI S(PSSUBSUB chip selection “'nput pin: [(Ac¢

8 R D E i s read enable clock,i DBOt DB/
i n output status.

9 LEBUBNILED backlight enddbt beplLED Whek I
turned on.

10 ON _ OF EDO ON/OFF

11 DISP-RST |[Chip reset signal Fhput pin: Act

12 LED-MAIN-ENILED backl i ght en“&ddbt @epLE&ED WheR| I
turned on.

13 VIBRTOR Mot or <contr ol pin

14 WR WR is writecé&nabpeaetclpon. DBO~D
the rising edge of the RW signlal

15 |DI SCPSMAINNain LCD chip selectioéli i nput |pi

1623 DBDODB7 |8bi ts-dBrectional data bus.

24 RS Read enable clock input pin.

25 NC Not wused

26 GND |[Ground pin.

27 REC+ [Connect to REC.

28 REC Connect to REC.

29 SPK+ [Connect to speaker.

30 S P-K Connect to speaker.
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8.0 POWER SUPPLY CIRCUIT DIAGRAM

1

3.3V

GND
GREEN
RED SN0161 VL 01
BLUE ]

LCM
VBA
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9.0 BLOCK DIAGRAM

CcoM 7
comss Y ¢
MAIN_CS > c1 C80
. »| SI(R.G.B)
> & SEGCO 128(R.G.B)x160
> 8 DOTS
> 9 Color Panel
>N
> SEGA127
S128(R.G.B)
Cc81 C160
COM 166 T
RS —e COM 87
/WR,/RD
RESET
COM 75
DBO ~DB7
VSS COM46 l v
VDD > SEG 311 C33 Coe4
> »| SL(R.G.B)
> O 96x64 DOTS
> Y Color Panel
f N SEG 24
= »| S96(R.G.B)
SUB_CS > c32 cCi
COMO y Y 5
COM 33
VBAT
LED 4 gL
VBA VDD
BEA]—
L.DO LE ]-|C.— LED CONTROI LETKRED.GREEN.BELUE)
LED- G/

LED-B
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10.0 AC CHARACTERISTICS
10.1 Read / Write Char acteristics (8080-series M PU)

()Main LCD
RS X X
| {AS80 tAH80
/CSA G o
(CS2)  wevvmrrssmmmnnnricoccineens B N e S
tPWLBO(R),  tPWLBO(W) lpwhsoR),  tPwhsow)
/RD, WR 0.9Vo0 PN ¢ 1v00 / N
o (DS80 o lJpH8e
DBOto DB7 (
(Write) X bl
tACC80 toDnso
DBO to DBY J
(Read) <L

** tpwLsow) and trwiso(r) IS specified in the overlapped period when CS1B is low (CS2 is
high)and /WR(/RD) is low.

[ Signal | Symbol | Conditi Min Max. Uni
tem igha ymbo ondition RGY Tl (3.3V/1.8V) nit
Address setup time tasso 0 0 -
Address hold time RS tnso 0 0 - ns
System cycle time tcyso 150 360 - ns
Pulse width low for write WRB trwiLw 50 100 - ns
Pulse width High for write (WRB) tPwHw 30 75 -
Pulse width low for read RDB trwir 50 100 - s
Pulse width high for read (RDB) tpwHR 30 75 =
Data setup time tbsso 5 10 - ns
Data hold time DBO tbHso 8 14 -
to
Read access time DB15 taccso S T - 60 /120 ns
Output disable time topso P tEWHR

NOTE: *1. The input signal rise time and fall time (tr, tf) is specified at 10 ns or less.

(tr + tf) < (tcvso - tPwLw - tPwHW ) for write, (tr + tf) < (tcyso - tPwLR - tPwHR ) for read

PICVUE ELECTRONICS, LTD.
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(2)SUB LCD

Symbol | Parameter Min | Typ Max Unit
cle Clock Cycle Time (write cycle) 500 - - ns
tas Address Setup Time 15 - - ns
tan Address Hold Time 10 - - ns
tosw Data Setup Time 10 - - ns
tonHw Data Hold Time 20 - - ns
tacc Data Access Time 15 - 170 ns
ton Output Hold time 20 - 60 ns
= X <
> tas tan
—_— R N
= X <
1 ) icycle PWCSH
_ —_— N PWesL e
cS \ / et \
t_F) le— ¢ - (__tgHw
tosw
J4~DA(WRITE) >{ Valid Data k
tacc i P tonr s
Do~D7(READ) < Valid Data

ton

A 4
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10.2 Reset Input Timing

tRW
/RST @

- IR >
Internal status >< During reset X Reset complete
Item Signal Symbol Condition Min. Max. Unit
Reset low pulse width RSTB tRw 1000 - ns
Reset time - tr - 1000 ns

PICVUE ELECTRONICS, LTD.

P/N: SN0161VLO1 VERSION: NEW Page 16




11.0 MAXIMUM ABSOLUTE VALUES

ITEM SYMBOL MIN MAX UNITS
Operating temperature Top -20 +70
Storage temperature Tsr -30 +80
Supply voltage for logic Vb -0.3 +4.0 Vv
For MAIN drive Vour -0.3 +15 V
For SUB drive Vout -0.3 +22 \VJ
LCD input driving V, -0.3 Vpp+0.3 \%
120 RELIABILITY
ITEM CONDITIONS CRITERIA
High temperature operation 70 °C for 200 hours
Low temperature operation -20 °C for 200 hours
High humidity storage 40 °C, 90 % RH for 240 hours
High temperature storage 80 °C for 200 hours
Low temperature storage -30 °C for 200 hours

Temperature cycling

-30 °C (30 min)
25 °C (5 min)
80 °C (30 min)
CYCLES: 10

value.

Vibration

Random Wave: 40~500
Hz

Acceleration: 59

Each Direction (X, y, z): 50 sec

No defect in cosmetic and
operational functions.
Total current consumption
below double of initia
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13.0 COSMETIC CRITERIA

DEFECT JUDGMENT CRI TERI ON

Size d(mm) |[Acceptable quapntity i
d 0.1 Di sregard
0. 19d 2 6
Spot s
0. 29d 3 2
d>0. 3 0
Note: d= (Length + Width)/2
Size d(mm) |[Acceptable quapntity i
d 0. 3 Di sregard
Pol arijzer 0.84. 0 3
Bubbl es 1.04d5 1
d: 5
Not e: d=(Length + Width)/ 2
Width W (mm i _
Acceptable quanity in
Length L ( mm)
W 0. 02 Di sregard
| V\Jr L 5.0 6
Lines |[0.02<0.W5
L > 5.|0 0
L 2.0 6
0. 05 6W]
L > 2./0 0
w > 0.1 See cirfiotrerSippt s
Testing conditions: 20W fluorescent ||l amp at

PICVUE ELECTRONICS, LTD.
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14.0 PRECAUTIONS
14.1 Static charge

Since this LCD module contains CMOS LSIs that are sensitive to static charge, care must be
taken when handling it.

14.2 Power on sequence

1.

Input signals should not be applied to the LCD module before the logic system voltage has
reached the specified voltage. If the above sequence is not kept the LCD module might be
permanently damaged.

When connecting the power supply, connect the LCD bias voltage after connecting the logic
system voltage.

When disconnecting the power supply, disconnect the logic system voltage after the LCD bias
voltage.

It is recommended to connect a serial resistor or fuse to the LCD bias power supply of the
system, as a current limiter. The value of the resistor depends on the kind of LCD used, but is
typically 50 ~ 100 W.

14.3 Operation

1.

It is essential to drive the LCD within the specified voltage limits, since a higher driving
voltage than allowed causes a shorter LCD lifetime. Under these circumstances,
electrochemical reactions will result in undesirable deterioration of the LCD.

The response time of the LC fluid is considerably longer at low temperatures than in the
normal operating temperature range. On the other hand, the LCD will show a dark blue color
at high temperatures. Those phenomena do not indicate a malfunction or defect of the LCD.
Back at normal temperatures, the LCD will return to its original behavior.

If the display area is pressed hard during operation, some abnormal display patterns might
appear. However, the display will resume normal operation after turning the module off and
on.

Moisture on the terminals could cause an electrochemical reaction resulting in an open
terminal connection. If the environmental temperature is higher than 40 , it is required that
the relative humidity is 50% or |ess.

14.4 Packaging

1. Do not leave the product in a place of high humidity for a long period. For storage in a

location where the temperatureis35  or higher, special care to protect the product from high
humidity is required. A combination of high temperature and high humidity may cause
polarization degradation and damage as well. Please keep the temperature and humidity
within the specified range for storing.

PICVUE ELECTRONICS, LTD.
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Since LCD panels tend to be easily damaged, they should be handled with full care. Avoid
any contact with materials that have a hardness of more than 2H.

Adhesives used for adhering upper/lower polarizers and aluminum plates are made of organic
substances that will deteriorate by chemical reactions with for example chemicals such as
acetone, toluene, ethanol, and isopropylalcohol. Please prevent the use of these chemicals and
contact us when it is necessary for you to use other chemicals.

Immediately wipe off saliva or water drops from the display area with an absorbent cotton
cloth, without scrubbing it. If adhered for a long period, such particles might cause
deformation or faded color.

Moisture deposited on the display surface and contact terminals due to low temperatures will
be a cause for polarizer damage, stains, and dirt. Before use, such panels should be slowly
warmed up to atemperature that is higher than room temperature.

Touching the display area and contact terminals with bare hands is harmful to polarizer and
may lead to poor insulation at the terminals.

The glass is fragile and can be cracked or chipped easily by handling, in particular on near its
edge. Please prevent sudden shocks or exposing the glass to other sorts of stress.

14.5 Long-term storage

For long-term storage the following methods are highly recommended:

1.

Store the product in a polyethylene bag with a sealed opening to prevent fresh air entering
from the outside. Placing it with a desiccant is not necessary.

Store the product in a dark place, with the temperature in therangefrom0  to 35

Keep the sensitive polarizer surface of the LCD panels clear of any contact. We recommend
using the container that was used by Picvue to deliver the products.

14.6 Cleaning of the product

To clean the product make sure to use absorbent cotton cloth or other soft material like chamois.
Make sureto rub it gently, and do not use chemicals when cleaning.

15.0 FINAL REMARKS

The above specifications are the binding criteriafor Picvue' s outgoing quality inspection.
The customer is kindly requested to inform Picvue as soon as possible on any questions,
remarks, and disagreements regarding these specifications.

Picvue is not responsible for damage to its products due to neglect of the precautions as
described in the previous chapter.
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APPENDI X—

REVISION RECORD

REV REVISION ITEM DATE
NEW — JUN.25.2004
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