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I8, Optima EnC

MODEL: 0TM162G

LCM System

LCD Type

B s-sTN
Viewing Angle
. D - Lower 6:00

Display Mode
Yellow Green positive

[ ] FSTN positive

Polarizer Mode
|:| Reflective

Connector
. Pin

@ Thickness of Glass

Backlight Mode:

B Leo

Backlight Color

@ Temperature Grade

|:| Normal temperature

CG-ROM

[ ]JF-FSTN

[ ] U - upper 12:00

|:| Blue positive
[ ] W - FSTN negative

. Transflective

|:| Heat sealed

. Wide temperature

. 01 for English + Japanese language

[ ]D-DFSTN

|:|O - Others

|:| Grey positive

|:| Transmissive

|:| Normal

. Yellow Green

[] without backlight

|:| Super wide temperature
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I8, Optima EnC

MODEL: 0TM162G

*REVISION RECORD

REV. NO. §E¥E DESCRIPTION OF REVISION PAGE REMARK
1.0 07/01/09 INITIAL RELEASE ALL
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I8, Optima EnC

MODEL: 0TM162G

1. FEATURES

eDisplay construction ............ 16 Characters * 2 Lines
eDisplay mode ...........c.c.c.... STN(Y/G)
eDisplay type ......ceeciieeeens Positive Transflective
eBacklight ........cccoeeiiiine. LED/5.0V(Y/G)
eViewing direction .................. 6 o'clock
eOperating temperature ............ -20to 70C
eStorage temperature ............... -30to 80°C
eController ......cccccevevveeennen. SPLC780D
eDriving voltage ..................... Single power
eDriving method ........................ 1/16 duty, 1/5 bias
OTYPE oo COB (Chip On Board)
eNumber of data line ............... 4/8-bit parallel
oCoNNECtOr ......cevvvevveeeeeeeeeienns PIN
ITEM WIDTH HEIGHT THICKNESS UNIT
Module size 122.0 44.0 14.0(MAX) mm
Viewing area 99.0 24.0 - mm
Construction 5*7 dots
character Size 4.84 8.06 - mm
Pitch 6.00 10.34 - mm
Size 0.92 1.10 - mm
Dot
Pitch 0.98 1.16 - mm
Diameter of mounting hole ®3.5 mm
Weight About 80 g
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I8, Optima EnC

MODEL: 0TM162G

3. ABSOLUTE MAXIMUM RATINGS

(TA =25, Vss=0V)

Item Symbol MIN. Max. Unit
Supply Voltage (Logic) VDD-VSS 0 7.0 \%
S(Eg‘;yD\:S;ae%e Vico VDD-12 | VDD+0.3 Y,
Input Voltage Vin -0.3 VDD+0.3
Operating temperature Top 0 50
Storage temperature Tsto -10 60

4. ELECTRICAL CHARACTERISTICS

(VDD =4.5t055V,TA=25)

Characteristic Symbol Condition Min Typ Max Unit
Operating Voltage Voo - 4.5 - 55 Vv
Internal oscillation or
Operating Current Ino external clock (V= 5.0V, - 0.35 0.6 mA
fosc = 270kHz)
Input Voltage (1) Vi - 22 - Voo v
(except OSC1) Vi - 03 - 06
Input Voltage (2) Vi - Vpp-1.0 - Voo y
(OSC1) Vo - -0.2 - 1.0
Output Voltage (1) Vont | lon =-0.205mA 2.4 - -
(DBO to DB7) Vour | loL=1.2mA - - 0.4 v
Output Voltage (2) Voo | lp =-40uA 0.9Vpp - _ y
(except DBO to DB7) Voro lg = 40uA - - 0.1Vpp
Voltage Drop Vdcom lo =+0.1mA - - ! Y
Vdseg - - 1
Input Leakage Current ke |ViN=0VioVpp -1 - 1
Input Low Current I L/F';; =0V, Vpp = 3V (pull -50 125 -250 hA
Internal Clock (external fosct | RF=91kQ 42% (Vpp = 5V) 190 270 350 KHz
Rf)
fosc 125 270 350 kHz
External Clock duty - 45 50 55 %
tri te - - 0.2 LA
LCD Driving Voltage Vico | Vpp-VY5 (1/5, 1/4 bias) 3.0 - 13.0 v
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I8, Optima EnC

MODEL:

0TM162G

4.1 LED ELECTRICAL/OPTLCAL CHARACTERISTICS

Item Symbol min typ max Unit Condition

Forward Voltage Vvt 4.8 5.0 5.2 \ If= 240 mA

Reverse Current Ir - 240 - uA Vr=10V

Dominant wave length Ad 565 570 575 nm If= 240 mA

Spectral Line Half width AN - 30 - mm If= 240 mA

Luminance Lv 120 150 - cd/m’ If= 240 mA

4.2LED ABSOLUTE MAXIMUM RATINGS
Item Symbol Condition Rating Unit

Reverse Voltage Vr Ta=25C 10 \%
Absolute maximum forward current Ifm Ta=25C 480 mA
Power description pd Ta=25C 2400 mw

4.2.1LED ARRAY BLOCK DIAGRAM

(LED DICE 2X24=48 dices)

A

K

4.2.2 LED POWER SOURCE

Option Power source Jumper setting
LED A 15K/16A J4 J5 R8
B 15A/16K J3J6 R7
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I8, Optima EnC

MODEL: OTM162G
5. ELECTRO-OPTICAL CHARACTERISTICS
ITEM SYMBOL CONEIITIO MIN. [ TYP. [ MAX. U.IP” NOTE

Contrast ratio K ¢=0 1.4 4 - - 1
Response time (rise) Tr o=1 - 130 - ms 9
Response time (fall) Tf =2 130 - ms 9

Viewi | b K>1.4 030 d 3

iewing angle 5 >1. 30 — 230 eg.

Note 1: Definition of
Contrast Ratio “K”

_ Brightness of non-selected segment(A)
~ Brightness of selected segment(B)

Brightness Curve of
selected area

©
e
>

Brightness Curve of

Note 2: Definition of Optical
Response Time

L

[}
[%]
o non-selected area Non-selected
=
2
CE 100%::::::::::,,
Brightness| J
100%— — — — — — 0% [—————————pr-------= C
— Tr TF
Vop Driving Voltage Rise Time Fall Time
Note 3: Definition of Viewing Angle
Left | | Right
|
Top g2
Top Viewing Angle |
0 |
Viewing;Surface
o T T T
Bottom Bottom ‘
Viewing Angle
Please select either top or bottom viewing angle
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I8, Optima EnC

MODEL: 0TM162G

6. BLOCK DIAGRAM

16 character X 2 line

LCD

A

SEG 41-80

SEGMENT DRIVER

COM 1-16
VSS ——* (CONTROLLER: >
VDD ——»
VEE
. SPLC 780D | <o 4o "
RIW ———»
E " OR 4
DO-D7 >
Eequivalence
7. POWER SUPPLY
VDD
+5V T
WSS
LCM
B
VR=1 DI{% \ Vo
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I8, Optima EnC

MODEL: 0TM162G

8. TIMING DIAGRAM

e WRITE OPERATION

iH K
RS WK
[TH;
R/W A‘lu

¥
£ ! WiH
Wi

VLt
iR
Wi ) WV
DET -0 v Walid Data "
VIl TR
ol tc I

e READ OPERATION

o, oy
,T WIH1 Wikt
R W

tH tHo
E A Vi Wi
Wi LR Wi
&tﬂ _. ]
N0 W3
Wik o VH1
DET7 - 0 v ¥ vana ata

VLI
1
l to

Page: 10
Na-3323, Chungang Circulation Complex, #1258, Guro Bon-Dong, Guro-Gu, Seoul, 152-721, Korea.

Tel ; 82-2-2612-4767 , Fax ; 82-2-6679-5767



E()ptlma‘ EnC MODEL: 0TM162G

9. AC CHARACTERISTICS

- WRITE MODE

Characteristics Symbaol Ll Linit Test Condition
Min. Typ. Max.
E Cycle Time tc 1000 . . ns Fin E
E Fulze Width e 450 - - ns Fin E
E Rize/Fall Time tr, tr - - 25 ns Fin E
Address Setup Time s &0 - - ns FPins: RS, RAW, E
Address Hold Time 1 20 - - ns Fins: RS, RAW, E
Data Setup Time 5Pz 195 - - ns Pins: DB7 -0
Diata Hold Time oz 10 - - ns Fins: DBT - O
* READ MODE
Limnit
Characteristics Symbaol Unit Test Condition
Min. Typ. Max.
E Cycle Time fc 1000 a a s Fin E
E Fulse Width e 450 a a ns Fin E
E Rise/Fall Tims tr, IF a a 25 ns Fin E
Address Setup Time =M &0 - - s Pins: Rs, BW.E
Address Hold Time tHo 20 - - ns Pins: RS, RAW E
Data Qutput Delay Time to - - 260 s Pins: DBY - O
Data hold time tHoz 5.0 - - ns Pin DBE7 - O
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I8, Optima EnC

MODEL: 0TM162G

10. INITIALIZATION SEQUENCE

[ 4-Bit Interface ]

Fower Cn

Wait time = 15 ms
after VDD = 4.5Y

RS R'W DOBY DES DBES CEBE4 {' BF cannct be checked before this instruction .

o 0 0 0 1 1

Wait time = 4.1 ms

Rs RAW OBV DBS DES DE4 {| BF cannct be checked before this instruction .

Function set ( Interface is 2 hits length . )

o 0 0 0 1 1

Wait time = 100 us

Rs RAY OBV DBS DES DE4 {| BF cannct be checked before this instruction .

Function set ( Interface is 2 hits length . )

o 0 0 0 1 1 Function set ( Interface is 2 hits length )

BF can be checked after the following

Fs RW DBY DBE DBES DE4 instructions .
o 0 0 o 1 0 Function set ( Setinterface to be 4 bits length)
a0 0 0 1 0 Interface is 2 bits length .
I ] M F X 4 Function set { Interface is 4 kits length .
0 0 0 0 0 0 Specify the number of the display lines

, ) ) and character font . )
il i} 1 u] Iu] u]
0 0 ] ] ] The numker of display lings and character
a0 0 0 0 1 font cannot ke changed afterwards |
o 0 © c o 0 Display off
0o 0 1 o s

l Display clear

N Entry mode set
Initialization Ends &
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I8, Optima EnC

MODEL: 0TM162G

11. INSTRUCTION SET

COMMAND CODE

E-CYCLE

COMMAND COMMAND CODE
RS|R/W|DB7|DB6|DB5(DB4|DB3|DB2(DB1|DB0 fosc=250KHz
SCREEN Screen Clear, Set ACto 0
CLEAR 010000 p0opor0)o0 ! Cursor Reposition 1.64ms
CURSOR " DDRAM AD=0, Return,
RETURN 010 0 0 0 0 0 0 L Content Changeless 1.64ms
INPUTSET |0 0 | 0| 0| o] o] o] 1]|u]| s [Setmovingdirectonofcursor, .
Appoint if move
DISPLAY Set display on/off,cursor on/off,
switcH |00 |9 oj0ojoj Db CB blink on/off 40us
Remove cursor and whole
* *
SHIFT 0| O 0 0 0 1 |S/IC|R/IL display DDRAM changeless 40us
FU’\;\'E-I.;_ION 0O 0 0 1 |DL| N | F * * Set DL,display line,font 40us
CGRAM Set CGRAM AD,
AD SET 0] 0 0 L ACG send receive data 40us
DDRAM Set DDRAM AD,
AD SET 0] 0 L ADD send receive data 40us
BUSY/AD Executing internal function,
reapct | 0| 1 |BF AC reading AD of CT 40us
CGRAM/ .
DDRAM | 1] 0 DATA WRITE Write data;goé“Af\:AGRAM " | aous
DA(':I'é WRI/TE
RAM
DDRAM | 1| 1 DATA READ Read dat%fg;{";,\(zGRAM " | 40us
DATA READ
E-cycle
I/IB—.l. In_crement Mode; I/D=0: Decrement Mode DDRAM: Display data RAM changln.g
S=1. Shift CGRAM: Character with main
S/C=1: DISplay Sh|ft, S/C=0: Cursor Shift ’ frequenc
—1- Di L o — - Generator RAM q Y.
R/L=1: R|ght Sh|ft, R/L=0: Left Shift ) Example:
iy ACG: CGRAM AD ple:
- — ADD: DDRAM AD & Cursor | lffcpor

N=1:2R N=0: 1R
F=1: 5x10 Style;

F=0: 5x7 Style

AD
AC: Address counter for

f oc=270KHz

BF=1: Execute Internal Function; 40us x
BF=0: Command Received DDRAM & CGRAM 250/270
=37us
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I8, Optima EnC

12. FONT TABLE

MODEL: 0TM162G

B7-
b3~pb4 | 0000 (0010|0011 | 0100 {0101 {0110 | 0111 | 1010 [ 1011 | 1100 | 1101 {1110 | 1111
-b0
CG R T I T e S R o T A
0000 V7 RAM 4 =E | a0 =" | e, | B ELE
(1) 1
0001 ((2) 4 o | A |i=8 (0=l |2 (e | ) U | s ||
R = A ST R BN A =
0011 ("(4) A W | andr [ e [ | B [ 35| 8 [T F T | HD | R | e
o100 ("(5) A fe |k LY b JCH (W)=, [ L IF[TF L]0
0101 ((6) f =g | b I B Flese [B.F) w0 |28 |9 | 0% | BLE
AR I AE N EIRE
6(3 := ] -.- i i -.I ] | | 1 || mmpm= .-.-I I::- - (] 111
0111 V7 RAM 4 =" 1="8 | BEE | Seal | Bnl = | | I A1 11l
(8} -
/CG S| e | BB RLEELL | L. - memz | wwime | E OB R
oo Ravg B ek | IE L [T | o [
CUNGETP IR R = A= N AR AR
1010 " (3) 4 ="5™= | = o8| ot | o | oLk AR i -y
- el 1 - = T T T pe—
1100 V' (5) =z . = | & i e T S E R
1101 Vie) ) ™= | === = i _. i'='i _" o Ty _f i_ ..E..
110 7y 4 e | o0 TR TR SRR (e T
CG s N — =" g g | =g | H2E aen_ | S
111 |7 RAM 4 « S | | B | e | FER| DA me i 0 | Wil
(8) =
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E()ptlma EnC MODEL: 0TM162G

13. EXTERNAL DIMENSION

122¢(PCR)
115 14,0(MAX)
2 106 '
i 99 9
- 94.84CAA
o O H
5 e duddoo e
ST A ouooooooOotooOudy | | e
\ §<// j
; - A
O HenrrrrRARRRAARR b I
10.98|_ P2.54x15=381 _| o
al 4,84 116
0.92
{1006
I
o2 N
o 1 L
— L | @
Noteitoleronce is £0.3 1 L]0
unless otherwise noted. TTTTT0 0 o
I
HEEENREE
1 2 3 4 5 6 7 8
VSS VDD VO RS R/W E DBO DB1
9 10 11 12 13 14 15 16
DB2 DB3 DB4 DB5 DB6 DB7 LEDK LEDA
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I8, Optima EnC

MODEL: 0TM162G

14. INTERFACE

PIN NO. | SYMBOL DESCRIPTION FUNCTION
1 VSS |GROUND 0V (GND)
POWER SUPPLY FOR LOGIC
2 VOD | reurt oV
3 \0 LCD CONTRAST
ADJUSTMENT
A RS INSTRUCTION/DATA RS =0:INSTRUCTION REGISTER
REGISTER SELECTION RS =1 :DATA REGISTER
R/W =0 ;: REGISTER WRITE
5 RW  |READ/WRITE SELECTION RAW = 1 - REGISTER READ
6 E ENABLE SIGNAL
7 DBO0
8 DB1
9 DB2
10 DB3 DATA INPUT/OUTPUT LINES 8 BIT: DB0O-DB7
11 DB4
12 DB5
13 DB6
14 DB7
15 LEDK SUPPLY VOLTAGE FOR oV
LED+
16 LEDA |[SUPPLY VOLTAGE FOR LED-|+5V
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EC)ptlma' EnC MODEL: 0TM162G

15. QC/QA PROCEDURE

Parts QA Dept. LCD Mfg. Dept. LCM QA Dept.

Parts D

1. Function & Appearance &

Parts Acceptance
Inspection

I—» Soldering
Soldering Inspection gusss Soldering Condition

1. Dimension: Sample Test
2. Function: 100% Inspection

Dimension: Sample Test
2. Reliability: Random Sampling

LCM Assembling
n -10~70°C (1 Cycle=6 Hrs).

inh Termn Teoct TR Function & Appearance:
High Temp. Test 100% Inspection (ex. 50C)

1. Function & Appearance:
Inspection g 100% Inspection
2. Dimension: Random Sampling

Package Condition & Label:

Packaging 100% Inspection

Outgoing Inspection

1. Function,Appearance &
Dimension: Random Sampling
2. Package Product & Label:

Random Sampling Storage/Shipping
3.Electro-optical Characteristic:
100% Inspection
4. Reliability: Random Sampling
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I8, Optima EnC

MODEL: 0TM162G

13. QUALITY ASSURANCE

13.1.1 Temperature and Humidity(Ambient Temperature)
Temperature : 20 = 5° C
Humidity : 65 + 5%

131.1.2 Operation
Unless specified otherwise, test will be conducted
under function state.

13.1.3 Container
Unless specified otherwise, vibration test will be
conducted to the product itself without putting it
in a container.

13.1.4 Test Frequency
In case of related to deterioration such as shock
test.It will be conducted only once.

13.1.5 Test Method

No. | Parameter Conditions Regulations
1 High Temperature Operating 70+2C Note 3
2 Low Temperature Operating -20 £2°C Note 3
3 High Temperature Storage 80+2C Note 3
4 Low Temperature Storage -30£2C Note 3
Total fixed amplitude : 1.5mm
5 Vibration Test Vibration Frequency : 10 ~ 55Hz Note 3
(Non-operation state) One cycle 60 seconds to 3 directions
of X.Y.Z. for each 15 minutes
g | Damp Proof Test 40°C £2°C, 90~95%RH, 96h Note 1,2
(Non-operation state)
7 Shock Test (Non-operation state) T.O be measured after droppmg fro_m 60cm Note 3
high once concrete surface in packing state
Note 1: Returned under normal temperature and humidity for 4 hrs.
Note 2: No dew condensation to be observed.
Note 3: No change on display and in operation under the test condition
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I8, Optima EnC

MODEL: 0TM162G

17. Handling Precautions

1. Limitation of Application:

Optrex products are designed for use in ordinary electronic devices such as business machines, telecommunications
equipment,measurement devices and etc. Please handle the products with care. (see below)

Optrex products are not designed,intended ,or authorized for use in any application which the failure of the product could

result in a situation where personal injury or death may occur . these applications include, but are not limited to . life-sustaining
equipment,nuclear control devices , aerospace equipment , devices related to hazardous or flammable materials , etc.[If Buyer
intends to purchase or use the Optrex Products for such unintended or unauthorized applications , Buyer must secure prior
written consent to such use by a responsible officer of Optrex Corporation.]Should Buyer purchase or use Optrex Products for
any such unintended or unauthorized application [ without such consent ].Buyer shall indemnify and hold Optrex and its officers.
employees. subsidiaries, affiliates and distributors harmless against all claims, costs, damages and expenses , and reasonable
attorney’s fees,arising out of , directly or indirectly, any claim of personal injury or death associated with such unintended or
unauthorized use, even if such claim alleges that Optrex was negligent regarding the design or manufacture of the part.
2.Industrial Rights and Patents

Optrex shall not be responsible for any infringement of industrial property rights of third parties in any country arising out of the
application or use of Optrex products, except which directly concern the structure or production of such products.

No Press and Shock! Don’t Swallow or Touch Liquid Crystal!

kol —
L]
P //) * : ; g ;
Liquid Crystal may be leaked

If pressure to LCD, orientation when display is broked.

may be disturbed. If it accidentally gets your hands
LCD will broken by shock! 8 wash then Wﬁhg wat)ér! '

Don’t not Scratch! No DC Voltage to LCD!

Polarizer is a soft material
and can easily be scratched.

DC volrage or driveing higher
than the specified voltage
will reduce the lifetime of
the LCD.
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E()ptlma‘ EnC MODEL: 0TM162G

Don’t Press the Metallic Frame and Disassemble  Slowly Peel Off Protective Film!
the LCM

Pressure on the metallic
frame and PCB may deform
the conductive rubber or
break the liquid crystal
cell and back light, which
will cause defects.

LCD may be shifted or
conductive rubber may ///
AV S
N

=
/
Avoid static electricity. /// /

be reshaped, which will
cause defects.

=

Avoid Static Electricity! Wear Gloves While Handing!

It is preferable to wear gloves

Please be sure to ground € \
human body and electric to avoid damaging the LCD.

apploances during work.
= Please do not touch electrodes

It is preferable to use -
conductive mat on table with bare hands or make
them dirty.

and wear cotton clothes

or conduction processed

fiber. Synthetic fiber is GLOVE
not recommended.

Use Alcohol to Clean Terminals!

Keep Away From Extreme Heat and Humidity!
’
iAIcohoI
- 0
S
When attaching with the
LCD deteriorates. heat seal or anisontropically
conductive film, wipe off
with alcohol before use. ,
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I8, Optima EnC

MODEL: 0TM162G

Don’t Drop Water on LCD!
Note that the presence of
waterdrops or dew in the
LCD panel may deteriorate
the polarizer or corrade
electrode.

Precaution in Soldering LCD Module

Basic instructions: Solder 1/O terminals only.

Use soldering iron without leakage.

(1)Soldering condition to I/O terminals
Temperature at tip of the iron: 280+=10C
Soldering time: 3~4 sec.
Type of solder: Eutectic solder (containing colophony-flux)
*Please do not use flux because it may soak into LCD Module or contaminate it.
*|t is preferable to peel off protective film on display surface after soldering /0O
terminals is finished.

(2)Remove connector or cable
*When you remove connector or cable soldered to I/O terminals, please confirm
that solder is fully melted. If you remove by force, electrodes at I/O terminals may
be damaged(or stripped off).
*|t is recommended to use solder suction machine.

Long-term Storage

If it is necessary to store LCD modules for a long time, please comply with the

following procedures.

If storage condition is not satisfactory, display(especially polarizer) may be deteriorated

or soldering I/O terminals may become difficult(some oxide is generated at I/O

terminals plating).

1.Store as delivered by Optrex

2.1f you store as unpacked,put in anti-static bag,seal its opening and store where it is
not subjected to direct sunshine nor fluorescent lamp.

3.Store at temperature 0 to +35°C and at low humidity.Please refer to our specification
sheets for storage temperature range and humidity condition.

Long-term Storage

Please use power supply with built-in surge protection circuit. |
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