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2.0 Record of revision

Rev Date Item Page Comment

A 31/10/03 Intial Release
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3.0 General specification

Display format: 240 (H) x 320 (W) dots
View area: 80.0mm x 105.0mm

General dimensions: 96.8mm x 143.0mm

LCD type: I:I STN Gray I:I STN Yellow IZ FSTN

Polarizer mode: I:I Reflective I:I Transflective

|:| Transmissive |Z Negative

View angle: IZ 6 O’clock I:I 12 O’clock I:I Others

Backlight: IZ LED I:I EL I:I CCFL

Backlight colour: I:I Yellow green I:I Amber I:I Blue green

Z White I:I Others

Controller: SED1335F0B
Driver: NT7701 and NT7702
DC — DC on board

Temperature range: Normal temperature I:I Wide temperature
Operating 0 to 50 C Operating —20 to 70 C
Storage —20 to 70 C Storage —30 to 80 C
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4.0 Absolute maximum rating

Vss =0V, Ta=25°C
NO ITEM SIMBOL MIN | MAX | UNIT
1. Power Supply voltage (Logic) Vpp— Vss 0 7.0 A"
2. Power Supply voltage (LCD Driver) | Vpp— Vgg - 25 Vv
3. Operating Temperature Top Refer page 3 °C
4. Storage Temperature Tyt Refer page 3 °C
5.0 Electrical characteristics
NO ITEM SYMBOL | CONDITION | MIN | TYP| MAX | UNIT
1. | Power Supply Vop— Vss | - 4.5 5.0 5.5 A\
voltage (Logic)
2. | Power Supply Vop-VEE 25°C 22.5 A\
Voltage (VLCD)
3. | Input Voltage Vi - 0.8 Vpp - - A\
(except OSCI) V[L - - - 0.3 VDD A/
4. Current Supply IDD VDD — Vss -5V - 5.0 - mA
Ige Vpp— V= - 50 - mA
22.5V
5. Backhght Current ILED VLED =5V - 120 - mA
RBL =10Q2
6.0 Environmental requirements
NO ITEM CONDITION
L. Operating Refer to page 3
Temperature
2. Storage Temperature | Refer to page 3
3. Operating Humidity | 5% to 95%RH
4. Cycle Test 0 C @ 30 min to 50 C @ 30min for I cycle
run for 10 cycles

Note: The background on LCD has the possibility to be changed in different temperature range.
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7.0 LCD specification

7.1  Electro-optical characteristics
NO | ITEM SYMBOL | TEMP. CONDITION COMMERCIAL UNIT | REF.
°C MIN | TYP | MAX
1 Operating Vicep 25 0=0 - 22.5 - Volt 7.1.1
Voltage Cr = max
2 Viewing 0x1 25 CR>2 - 43 - Deg | 7.1.2
Angle 0x 2 Viep =22.5V - -35 -
Oy 1 - 21 -
Oy?2 - -31 -
3 Contrast Cr 25 0=0% VLo - 23 - 7.1.3
Ratio =22.5V
NO | CHARACTERISTICS DEFINITIONS
7.1.1 | Definition of Operating /]
Voltage (Vicp)
Viep | —
1/F
Vicp : Operating Voltage
F : Frame Frequency
7.1.2 | Definition of Viewing
Angle
0 REAR

LEFT

FRONT ‘

BOTTOM

\l // RIGHT
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REAR (0y2)
LEFT(6x2) / \ RIGHT(0x1)
FRONT (6y1)
7.1.3 | Definition of Contrast

Ratio

NON-SELECT WAVE

BRIGHTNESS (%)
N SELECT WAVE

\\

‘.

[

b
AN

OPERATION VOLTAGE

< o

Contrast Ratio = Brightness of non-selected state (b)
Brightness of selected state (a)

Conditions

(a) Operating Voltage: Vicp
(b) Temperature: 25°C
(c) Viewing Angle, 6 = 0°
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8.0 Interface

8.1 Controller SEDI1335F0B
8.2 Display Driver NT7701 & NT7702
8.3 Duty Cycle 1/240
8.4 Pin-out Assignments
Pin No Symbol Description
1 A0 Data type selection
2 CS Chip select (active low)
3and 10 DO to D7 Bi-directional Data Bus. Data Transfer is performed
once, thru DBO to DB7, in the case of interface data
length is 8-bits.
11 RD Active low
8080 family: Read signal
6800 family: Enable clock
12 WR Active low
8080 family: Write signal
6800 family: R/W signal
13 RES Reset (active low)
14 K Backlight ground
15 A Backlight power supply
16 VSS Ground terminal of module
17 VEE Negative supply for Liquid Crystal Drive
18 VDD Supply terminal of module (+5V)
19 Vo Liquid Crystal Display contrast adjust
20 SEL1 8080 or 6800 family interface select
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8.5 Pin information/description

Pin Name Function

AD, in canjunction with the BD and WH or AW and E signals, controls the type of access 1o
the SED1236F, as shown balow.

8080 family interface

AD RD WR Function
i i 1 Status flag read
1 i 1 Display data and cursor address read
a 1 a Display dala and parametar writa
Al 1 1 i Command write
6800 family interface
A0 AW E Function
a 1 1 Status lag read
1 1 1 Display ala and cursor addrass read
4] 4] 1 Display data and parameter write
1 a 1 Command wrile
When the 8080 family interface is selected. this signal acts as the active-LOW read strobe. The
AD or E SED1330F1335F/1 336F s output buffers are enabled when this signal is active.

When the G300 family inlerace is seleciad, s signal acls as the aclive-HIGH enable clock,
Data is read from ar written fo the SEC 330F1 335F/1336F when this clock goes HIGH.
When tha 8080 family interface s seleclad, Ihis signal acts as the active-LOW wrile strobe, The
. | bus data is lalched on the rising edge of this signal.

WHor AW [ whenthe 6800 family interface is selechad, this signal acts as the read/write control signal. Data
is read from the SED 330F/1 335F1 336F if this signal is HIGH, and written to the SED1330F/
1335FN1 336F i itis LOW.

_ Chip selact. This active-LOW input enables the SED1330FM335F1336F. It is usually
Cs5 connactad to the output of an address decoder device that maps the SED1 330F1 335F1336F
inta he memary space of the conlrolling microprocessar,

This active-LOW input performs a hardware reset on the SED1330F/1335F1336F. It is a
Schmitt-trigger input for enhanced noise immunity; howeaver, cara should be taken to ensura
that it is not triggered if the supply voltage is loweared.

sl
m
1]
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9.0 TIMING CHARACTERISTICS/TIMING DIAGRAMS
Timing Characteristics for SED1335F0B

8080 family interface timing:

A0, T8 b =

—|-| lwvae —r LakE pE—
_ at leyvs -
WH, RD
] "y

e
— 1DHE pl—
=
O 16 OF
-.I_".I\l.im;. >C :}{
L.I_\::e-.- L.I-'&-u--l-
L0 e OO by 5=
|Foad) 4 A
Ta=-201o 75°C
VoD = 4.5 to 5.5V | VDD = 2.7 to 4.5V
Signal | Symbol Parameter Unit | Condition
min max min max
e taHs Address hold time 10 —_ 10 —_ ns
lawe | Address setup time 0 — 0 — ns
WhE BD 1C¥C | System cycle time See note —_ See note —_ ns
' [sfes Strobe pulsewidth 120 — 150 — s CL =100
(. T] Cata setup time 120 — 120 — ns pF
IoHe | Data hold timea 5 — 5 — ne
DO to DY —
tacce | AD access time — 50 — a0 ns
toHe | Oulput disable time 10 50 10 55 ns

Mote: For memary control and system control commands:
Iovee =g + oo s IoEs + TS = tagy + 245
Far all athar commancs:
ioyce = 4o + oo 4 30

10
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6800 family interface timing:

e T N _|,_7' *y
ks
e o
P— fan —|-| ] faw
o A A
— G p—
AL TE i 124
ﬁ- Tans pe—
p———— =
0 10 OF + S
rita) RS
— LA —ae — | s
[0 7 T i
|Fand) s i

Maote: tovcs indicates the interval during which 5 iz LOW and E & HIGH.

Ta=-201to0 75°C

Signal |Symbeol Parameter VoD = 4.510 5.5V | VDD = 2.7 to 4.5V Unit | Condition
min max min max

AD, tCvse | System cycla fime See note —_ See note -_ ns
CE | taws | Address selup lime 0 — 10 — ns
RW taHs | Address hald tima Q0 — Q0 — ns

1056 | Data satup time 100 — 120 — s CL=

00 to D7 |28 Data hold tima 0 o 0 - ns 100 pF

toHs | Oulput disable time 10 50 10 75 ns
tacce | Access time — 85 — 130 ns
E 1Ew | Enable pulsewidih 120 — 150 — ns

Note: For memary control and system control commands:
Ioyvoe =20 +ew + toea + 75 = tagoy + 245
Far all athar commands:
force= 4o + iEw + 30

11
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10. Command set

Command

Code Read
Class Commarnd Hex | Command Description | Parameters
e Mo. ot | Sec-
2] ﬁno D7 |D6 D5 |D4 (D3 |Dz2 (D1 |DO Bytes | tion
System |SYSTEMSET |1 (0|1 |o|1|o|o|a]o|o]o]|an gl‘g:f‘"ze device anddis- | g | 554

cantral

SLEEFP IM Tlajvjafrjalsfafa]r |1 |55 |Enterstandby moda i d.e.2

58, [Enable and disable dis- .
DISPONOFF |1 [0 [1 o v a1 |1 ]ofo|D 59 |play and display flashing 1 339

Sel display starl addrass

SCHOLL O 4 T L W U AT O 0 R I and display regians 10 3.3.2
CSHRFORM ijof1 a1 o111 |01 |50 |Selcurser type 2 333

Set start address of char

Display CGRAMADR (1 a1 |a v (av 1] |a]0|sC acter generator RAM 2 336
cantrol ™ ——
CO|CD Sel diraction of cursor
CSHDIR B I O T A 1 1 la 1o movemant a 3.3.4
4E

wootscR (1o |o|1]af1|1]|o|1]|0]|5a fz;'m"m” lal serollpos 4 | 337

OVLAY slalafals|alafsals|1]se i‘i display overlay for- |, | 545
Drawing [CSAW Tlajrjafrjajofaofr |1 |af46 |Setcursor address 2 .41
cantral CSHR 1 (a1 a1 (a0 |apf1 |11 |47 |Headcursor address 2 3.4.2
Mamary MWRITE Tlafrfa)rajafa]lal]r|a]42 |Witetodsplay memory | — 3541
contral | MREAD slalalalslalalalals|1]as ;&;an from display mem-| a5
Notes:

1. Ingeneral, the intarmal registers of tha SEQ 320F1 335F1 338F are modified as each command paramatar is inpat. Howavar,
the microprecessor doas nol have 1o sat all the paramaeters of acommand and may sand a new command before all paramaters
have been input. The intemnal registers for the parametars that have been input will have been changed but the remaining
parametar registers are unchanged.
2-byte paramsaters (where two bytes are treated a3 one data item) are handled a3 follows:

a. CSEAW, CERR: Each byta is processed indvidually, The microprocessor may read or wite just the low byle of the cursos
address

b. S¥STEM SET, SCROLL, CGRAM ADR: Both parameser bytes are processed together. 1 the command is changed after
nalf of the parameter has been input, the sngle byte B ignored,

2. APL and APH are 2-byle parametera, but are treatsd as twa 1-oyte parametars.,

12
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11. On-chip character code

Upper 4 bils
Lowerd bits |0 [ 1 ]2 f|ls|&| 7|8 |B]lAa|lB|C|D|E]F
] @|P —|9|=
1 | Al a © » —:F' [
2 z|lB|R BT Fla || A
3 ¢la|c|slc]s 1| P |TI|E
4 sla (DT |d]|t LTl HIT
5 % |5 |E|JU|e]|u < [A|F |3
=] |6 |Fv|T]w b I O O e
7 TG |w|g|w ZF|IF|F|Z
8 ( Hlx|n|x |7l
g ) Py iy =T )b
A . Jlz|ilz= =|(3J|n|Ll
B + Bl || AT E|O
C = | Ly¥ 1] (2™
D Ml m] - S
= = | M Al 3|t |[F|~F
F Fl7r ol |e ] w2
12. Power Supply
+5V
> VDD
GND
—» VSS
-17.5V
VEE
A
WHITE LED
BACKLIGHT
K

13
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13. Block Diagram

DO to D7 =P po-p7 [€—P l l l l
rw—{  apo-api2[€— SRAM
RD > RW [P SEGMENT| [sEGMmEnT| |seEGmenT| |seoMmENT
s > o DRIYER DRFVER DRVIVER DRFVER
A0 I 80 |sec.  so|sEG. 80 [SEG. 80 |sEG.
RESET —P|CONTROL +
IC
common | 80 com.
DRIVER
vop = voLTacE v LCD PANEL
SUPPLY FOR
Vss P IsiAND LCD %0 cou
COMMON :
P Driver
VEE —P»
COMMON | 80 com,
P Driver >
A » WHITE LED
K —p BACKLIGHT

14
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14. Quality Assurance

Inspection condition
The LCD shall be inspected under 40W white fluorescent light. The distance between
the eyes and the sample shall be more than 30cm. All directions for inspecting the

sample should be 45° against perpendicular line.

Definition of applicable zones.

ZONEA—_ |
——e
ZONEB———— | 1o EFFECTIVE VIEWING AREA

ZONE C
(Sealing Area) ®

ITEM

Black Spot, Foreign Materials,

White Spot, Polarizer Damage
CRITERIA

(1) Round Shape

Zone Acceptable No.
Dimension * A B C
D <0.10mm NC NC NC
0.10 <D < 0.203mm 3 NC
0.203 <D < 0.305mm 1 2 NC
D > 0.305mm 0 NC

(2) Line Shape
Zone Acceptable No.
Dimension

X Y A B C
<0.013mm NC NC NC
<2mm <0.025mm 1 1 NC
<0.991mm <2mm 1 2 NC

Note : Total defects shall not exceed five

15
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NO ITEM CRITERIA
1.2 Pin Holes/Voids (X+Y)/2=0.203mm
(on segment) Y within 1 part/segment
X

1.3 Polarizer Air Bubbles

Acceptable No.
Dimension *
A B C
D <0.152mm NC NC NC
0.152 <D < 0.305mm 3 5 NC
0.305 < D < 0.508mm 2 3 NC
0.508 <D <0.991mm 0 1 NC
NC : No Count
* : Mean Diameter
D : Diameter

All dimensions in mm.

16
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15. Precaution for using LCM

1. Liquid Crystal Display (LCD)

LCD is made up of glass, organic sealant, organic fluid and

polymer based polarizers. The following precautions should

be taken when handling.

b)

<)

d

e)

Keep the temperature within the range of use and
storage. Excessive temperature and humidity
could cause polarization degredation, polarizer
peel off or bubble.

Do not contact the exposed polarizer with
anything harder than HB pencil lead. To clean
dust off the display surface, wipe gently with
cotton, chamois or other soft material soaked in
petroleum benzin.

Wipe off saliva or water drops immediately.
Contact with water over a long period of time
may cause polarizer deformation or colour
fading, while an active LCD with water
condensation on its surface will cause corrosion
of ITO electrodes.

Glass can be easily chipped or cracked from
rough handling, especially at corners and edges.

Do not drive LCD with DC voltage.

2. Liquid Crystal Display Modules.

2.1

Mechanical Considerations
LCM are assembled and adjusted with a high
degree of precision. Avoid excessive shocks and
do not make any alterations or modification. The
following should be noted.

a) Do not tamper in any way with the tabs
on the metal frame.

b) Do not modify the PCB by drilling
extra holes, changing its outline,
moving its component or modifying its
pattern.

¢) Do not touch the elastomer connector,
especially insert a backlight panel (for
example, EL)

d) When mounting a LCM make sure that
the PCB is not under any stress such as
bending or twisting. Elastomer contacts
are very delicate and missing pixels
could result from slight dislocation of

any of the elements.

a) Avoid pressing on the metal bezel,
otherwise the elastomer connector
could be deformed and lose contact,

resulting in missing pixels.

2.2 Static Electricity

LCM contains CMOS LSI’s and the same

precaution for such devices should apply, namely

a) The operator should be grounded whenever
he/she comes into contact with the module.
Never touch any of the conductive parts
such as the LSI pads, the copper leads on the
PCB and the interface terminals with any
parts of the human body.

b) The modules should be kept in antistatic
bags or other containers to static for storage.

c¢) Only properly grounded soldering irons
should be used.

d) If an electric screwdriver is used, it should
be well grounded and shielded from
commutator spark.

e) The normal static prevention measures
should be observed for work clothes and
working benches, the latter conductive
(rubber) mat is recommended.

f)  Since dry air is inductive to statics, a relative

humidity of 50-60% is recommended.

2.3 Soldering

a) Solder only to the I/O terminals.

b) Use only soldering irons with proper
grounding and no leakage.

¢) Soldering temperature: 280°C

d) Soldering time: 3 to 4 sec

e) Use eutectic solder with resin flux fill.

f) If flux is used, the LCD surface should be
covered to avoid flux spatters. Flux residue

should be removed afterwards.

17
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2.4 Operation

a) The contras can be adjusted by varying
the LCD driving voltage VO

b) Driving voltage should be kept within
specified range, excess voltage shortens
display life.

¢) Response time increases with decrease in
temperature.

d) Display may turn black or dark blue at
temperature above its operational range,
this is (however not pressing on the
viewing area) may cause the segments to
appear “fractured”.

e) Mechanical disturbance during operation
( such as pressing on the viewing area)
may cause the segments to appear

“fractured”.

2.5 Storage

If any fluid leaks out of the damage glass cell,
wash off any human part that comes into
contact with soap and water. Never swallow
the fluid. The toxicity is extremely low but

caution should be exercised at all the time.

2.6 Limited Warranty

Unless otherwise agreed between Crystal
Clear Technology and customer, Crystal Clear
Technology will replace or repair any of its
LCD and LCM which is found to be defective
electrically and visually when inspected in
accordance with Crystal Clear Technology
acceptance standards, for a period of one year
from date of shipment. Confirmation of such
date shall be based on freight documents. The
warranty liability of Crystal Clear Technology
is limited to repair and/or replacement on the
terms set forth above. Crystal Clear
Technology will not responsible for any

subsequent or consequential events.

18
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