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1. Features & M echanical Specifications

[tem Contents Unit
LCD

LCD Type TFT Transmissive Normal White --
Viewing direction 12:00 --
Backlight White LED x4 in parallel --
Interface 8/16bit parallel bus 8080- interface -
Driver IC OTM3225A -
Outline Dimension 42.72(W) x 60.26 (H) x3.7(T) mm
Glassarea (WxHXT) 40.58 x56.96 x 1.0 mm
Activearea (WxH) 36.72 x 48.96 mm
Number of Dots 240(RGB) x 320 --
Dot pitch (WxH) 0.051 x 0.153 mm
Pixel pitch (WxH) 0.153 x 0.153 mm
Operating Temperature -20 ~ +70 T
Storage temperature -30 ~ +80 T
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3. Block Diagram

1L

LTEGT20

COM320 L:Drim'a\]_
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came L OM] /|

OTM3ZZ2548

JRESET
A5
DB1_DEE
DE1CG_DBE17
SR

wOD

MDD

JRO
RS

10w CC +TT T

LEC_A
wWhite LED BACKLIGHT

LEQ_K 1~k 4

4+

b
- TOUCH PANEL
N —_

Figure 2. Block diagram
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4. Pin Description

PIN No. SYMBOL Function
1 DBO
2 DB1
Databus
3 DB2
4 DB3
5 GND System Ground
6 VCC Power supply
7 ICS Chip Select input pin. (Active Low)
8 RS Dataor command select pin. “H”: Date, “L”: Command.
9 WR Write signal input pin. (Active Low)
10 /RD Read signal input pin. (Active Low)
11 IMO IMO=0, Select 16bit interface; 1IM0=1,Select 8bit interface
12 XL
13 U Touch panel output pins
14 XR
15 YD
16 LEDA Backlight LED Anode.
17 LEDK1
18 LEDK2 Backlight LED Cathode.
19 LEDKS
20 LEDK4
21 IM3 NC
22 DB4
23 DB10
24 DB11
25 DB12
26 DB13 Databus
27 DB14
28 DB15
29 DB16
30 DB17
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31 /RESET Reset Signd pin (“Low” is enable)
3 vee Power supply
33 VCC
34 GND System Ground
35 DB5
36 DB6 Daabus
37 DB7
Note:
R1 R2 R3 I nterface Mode
NC Short NC 8080-8bit interface: DB17~DB10
Short NC NC 8080-16bit interface: DB17~DB10 , DB8~DB1
NC NC Short iIrl\]/tlé)rf:él)éeSel ect 16bit interface;  IMO=1,Select 8bit
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5. Absolute Maximum Ratings

tem Symbol Rating Unit
Supply Voltage range VDD -0.3t0+3.7 \%
Operating Temperature range Top -20to +70 T
Storage Temperature range Tsr -30 to +80 C
6. Electrical Characteristics
DC Characteristics
ltem Symbol Min. Type. Max. | Unit
Logic Supply Voltage VCC 245 33 V
7. Backlight Char acteristics
White LED X 4 in parallel (Ta=25°C)
[tem Symbol Condition Min Typ Max Unit
Forward Voltage VF IF=60mA 29 32 34 Y,
Uniformity ABp 80 %
Luminance for LCD Lv IF=20 3200 3500 | 3800 cd/m?
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8. Electro-Optical Characteristics

Using CMO L C+ Normal Polarizer+Corresponding Backlight, r eference only (Note 1-7)

Mode 1: Ambiant temperature =25
Mode 2: To be maasured in the dark room with beckhight uni.

Mote 3 To be massured 21 the camnter zres of panal with & viewing cons of 1
metar BM-7, afier 10 minutes operation (modula).

lem Symbol Condition Min. Ty Max Unit | Bemark
Hic= Tr - 16 = I
Hesporss Time B=0" Mote 4, 8
Eall Ti = 20 20 s
Contrast FRabo - At opSmized : L E
fwath HC paolaresr only) e iy arg b a— o R
MNTSC W B0 55
_'!:H:' A B0 =
Bosom 15 o0 E)
Viewing Angle CH- 10 diegy. Mote 7
Ledt 40 45 =
Hight 40 45 =
Typ. B2
Tramsmittamcs T = ] withy HIG
twithout polarizer) = b g = rolarizer
anky
W 027 0.2 035
Wy 0314 0364 | L35
= il lhedd | hEss T
=9 0287 02z7 | 38T
Chromaticity Be® = = = by C
G 0258 d.228 | D222 Ligha
Gy oE3 067 081 Souroo
B 132 1162 | 018
=0 0149 s | o

by Topeon luminanoa
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Mote 4: Dafinition of responsa time:
Tha output signals of photo delactor ers messured when the inpud signals are changad

from Tolack” to Swhile™{rising time} and rom Swhita” to “bleck"(iafing time], respectvealy.
Tha responsa tme iz defined as the time imeres! babtween the 10% and 20°% of
ampliudas.
Fefer i figure &5 bedow.

i

[ White .
E 1

e e e e e sl e e e

asundsal jeapd g

Black

Mole 5. Defmition of condrast ratio:
Contrast rabo is celoulsisd with the following formula:

Photo detactor cutput when LD is at “White™ slata
Photo detectar outpust when LCD s at “Black

Contrast ratio {GH )=

Mole 6. Whie Vi=5.5V / Biack V=0.9V

Mote 7. Definiton of viesing angle
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9. Instruction Description

System Function command List (1)

No. | Registers Name RVW[RS| D15 |Di4) D43 | Di2 D 0l 0§ 08 o7 06 D3 04 03 02 1) D0
IR | Index Register W0 - o7 Dé 06 04 103 102 01 o0
8R | Status Read R0 L7 | Ld L5 L4 L3 L2 L L0 0 0 0 0 0 0 1] 0
00h | Oriver Code Read R 1 ] I] 1 0 1 1 0 0 0 1 0 0 1 0
00h | Start Oscillation W - - - - - - - - - 0sC
04h| Driver Qutput Control 1 Wii] o 0 l] 0 Sl 0 55 0 0 ) 0 0 0 0
02h | LCD Driving Caniral W 0 ] q 0 0 1 BIC | EOR 0 0 0 0 0 0 1]

03h| Entry Madz W TRI[OFM| 1 BGR 0 1 HWM 0 ORG 0 m IiD0 AM 0 1]

04h | Resize Control W I] ] i 0 0 1 RCV cvo ) 0 RCH1 | RCHO 0 0 RSZ1 [ RSZ0
07h| Display Cantrol 1 W i 0 |PTOEY [PTOED | O 1 0 |BASEE] 1@ 0 GON TE CL 0 0 00
08h | Display Contral 2 W 0 0 I] 0 FP3 | FPZ | FP1 FPO 0 0 ) 0 BRI BRI | BM BRO
0%h | Display Cantrol 3 W 0 ] 0 0 |PTSZ |PTS1 |PTSD 0 0 PTG | PTGO 153 1522 | 15C1 | I5CO
0AR| Display Control 4 W 0 ] 0 0 1 0 0 0 0 0 0 |FMARKOE| FMIZ | FMH | FMID
OCh| RG8 Display Interface Control1 | W ENC2 |ENC1] ENCD 0 1 0 RM 0 0 Ot oMo 0 0 RIMT | RIMO
00k Frame Maker Postion W I] ] i 0 1 0 FMPE | FMPT | FMPE | FMPS | FMP4 | FMPZ | FMP2 | FMP1 | FMPO
OFh| RG8 Display Interface Contra!2 | W I] 0 1 0 1] 0 ) 0 0 0 YERL | HERL OPL | EPFL
10h | Power Contral 1 Wit o 0 1 SAP | 8T3 | BTZ | BT BT0 | APE [ AF2 | AM APD O5TB | SLP 0
11h | Powier Cantrol 2 Wit ] 0 0 0 0C12 | DC1t | D0 0 DCO02 | OGO | DCOo 0 VG2 | e WCD
12h | Power Control 3 W I] ] I] [ 0 1 0 VEMR 0 0 0 FON VRH3 | VRH2 | VRH1 [ VRHO
13h | Power Cantral 4 Wil 0 0 ] VOVE | VDV3 | VOVZ | VOV | vOvd l! 0 0 0 0 0 1] 0
20h| Horzontal GRAM Address Set W {1 ] 0 0 0 0 0 0 0 0 ADT [ ADE | ADS 404 AD3 ADZ | A A0D
21| Verlical (GRAM Address Set W I] 0 0 0 0 0 ADTG | ADIS | AD14 | AIM3 | ADIZ | ADIT | ADM0 | ADB | ACB
27h | Write Dats to GRAM W RAM write data (WD17-0} / read data (RD17-0) bits are transfemed via d fzrent data bus lines acconding o the selected interfaces.

28h | Power Control 7 Wit o ] i 0 1 0 0 0 0 ) VCM4 | VCOM3 | VOMZ | VCMT [ VEMD
[2Bh) Frame Rate and Color Contro Wit ] ] 0 0 0 0 EXTR [ 0 |FR SELT(FR SELD 0 ] 0
30h| Gamma Control 1 Wil @ 0 0 0 | KPI[2) | KR | KR O 1 0 0 HPD) [ KPOC] [ KPOQ]
31h| Gamma Control 2 Wii| @ 0 0 0 | KP3[2) | KP3(I] [ KP3OI| O 1 0 KEZ) [ KPR | KPP
32h| Gamma Control 3 Wi1| @ I] 0 0 | KPE[2) | KPE[(T] | KPEDI| O 1 0 KP4[2) [ P41 | KP4
33h| Gamma Control 4 W 0 0 0 0 0 | RPIZ | RPI] [ AP O 1 0 [ 0 RPO[Z] { RPO[1] [ RO
36h | Gamma Control § Wi1| @ I] 0 [WRP1H] | VRA1[3] | VRP[) | VAR [ VAP O 1 0 | VRPD[E] | VRPO[] | VRPO[Z]| VRPOT] | VAR
37h| Gamma Control 8 W 0 0 0 0 0 | KNA[2) | KNI | BN O 1 0 0 0 KMO[Z] | KWOCT] | KNO
38h| Gamma Control 7 W 0 0 0 0 | KN32) | KN [ ENGE| O 1 0 KN2[Z] | KN2[T] | KN2)
38h| Gamma Control 8 W 0 0 0 0 | KMA[2) | KNS | KNS O 1 0 KN4[Z] | KN4 | KN4
3Ch| Gamma Control 8 W 0 I] 0 0 | RWI[Z] | RNI[1] [ RNID| O 1 0 RNO[Z] | RNO] | RNDI)
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System Function command List (2)

No.| Registers Name RWRS) D43 (D14 D43 | D42 | D1 | D40 | DA 1] 07 | D& 03 1] 03 0z | o 1]

30h| Gamma Control 10 Wit o |1 0 |VRNAM]| VRN | VRMAZ] [ VRN1[1] VRN O 0 0 | VRNOM] | VRND[E] | YRNOEZ | VRNDIT] | VRNOI)
30h| Horzontal Address Star Posifion |W (1) 0 [ 0 0 0 0 0 0 0 | HEAT | HSAG | H3AS | HSA4 | HSAZ | HSAZ | HSAT | HSAD
31h| Horzontal Address End Positon [ W (1) 0 [ 0 0 i 0 0 0 | HEAT | HEAG | HEAG | HEA4 | HEAY | HEAI | HEAT | HEAD
3%h| Vertical Address Sfart Position  [W (1) 0 [ 0 0 0 0 0 | VEAR | VBAT | VSAR | VBAS | V3A [ WSAI | VEAZ | VEA | VEAD
3%h| Vertical Addresz End Poston [W (1) 0 [ 0 0 0 0 0 0 | VEAR | VEAT | VEAR | VEAR | VEA{ | VEAZ | VEAD | VEAD | VEAD
B0h| Driver Output Conrol 2 Wt G5 | 0 | WLB | W4 | WY | W2 | NLT | N 0 0 | 5CNG | 3CN4 | SCN3 | 3CN2 | SCN1 | SCND
Bih| Base Imags Display Control Wit o0 0 0 0 0 0 0 0 0 0 0 0 NOL | WLE | REV
BAh| Vertical Seroll Conirol Wit] 0|0 i 0 0 0 0 VLB | VLT | VLA | VLB | V4 VL3 V2| WL WL

Blh| Partal image { isplay Postion [W (1] 0 [ D i 0 0 |PTOROR |PTOPOT |PTOROG| FTOROS | PTOPM | PTDRO3 |PTDROZ |FTOPOT |FTOPO0
Bih| Partial Imags { Area (Startling) (W 1) 0 | D E I [ |PT3ADR |PTSADT |PTEADG| PTSADS | PTSADS [ PTSADY |PTSADZ | PTSADT | PTEALD
B2h| Partal Image f Area (Endling) [W (1] 0 [ D i 0 0 0 [ |PTEADS |PTEADT |PTEADG | PTEADS | PTEAQS | PTEADY |PTEALZ |FTEADT | PTEADD
B3h| Partal Image 2 Display Position | W 1[0 i I I 0 0 |PTOP1B |PTOPIT |PTOPMG| PTORYE | PTOR14 | PTOR12 |PTDR1Z | FTOR1T |FTOPD
Bdh| Partial Image 2 Area (Startling) (W 1) 0 | D i 0 0 0 0 |PTSAME |PTSATT |PTSATG| PTSAIS | PTSANS [ PTSAIY |PTSAIZ ) PTSAIT | PTEAND
B3h| Partial Image 2 Area (Endling) (W 1) 0 | D E ! 0 0 [ |PTEATR |PTEATT |PTEATG| PTEALS | PTEA1S [ PTEAIY |PTEALZ| PTEAIT |PTEAND
30h| Panel Interface Contr 1 Wit o |1 0 i 0 0 [ OWi|omim) 0 0 0 i RTNI3 | RTMIZ | RTNI1 | RTNID
32h| Panel Interface Contral 2 Wit o |1 0 i D | NOWIZ| NOWIT) NOWID] D 0 I i I 0 0 0

33h| Panel Interface Contral 3 Wit o |1 0 0 0 0 0 0 0 0 I 0 0 MECRIZ | MCPI | MCPID
33| Panel Interface Control 4 Wit o |1 0 0 0 0 [DONWE1|CONED|] D 0 | RTNEE | RTNE4 | RTNEZ | RTNE2 | RTHE1 | RTHEQ
37h| Panel Interface Contral § Wit o |1 0 0 | NOWE3| NOWE2| NOWET | NOWED| D 0 I ] I 0 0 0

38| Panel Interface Contral § Wit o |1 0 0 0 0 0 0 0 0 I 0 0 | MCPE2| MCPE1 | MCPEQ

10
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10. AC Characteristics

8080-series MCU interface Timing Characteristics
Normal Write Mode (IOVCC = 1.65~3.3V, VCC=2.4-3.3V)

ltem Symbaol Uit Iim. Typ. L Test Condition
N Write tovow ns 100 - - -
Bus cycle time
Read tever ns 300 - - -
Write low-level pulse width =W Ly ns 50 - 500 -
Write high-lewel pulse width P ey ns 50 - - -
Read low-lewvel pulse width PWys ns 150 - - -
Read high-level pulse width PWeR ns 150 - -
Whrite ! Read rise ! fall time fuvar e ns - - 25
. Write { RS to nCS, EInWR ) 10 - -
Setup time tas ns
Read [ RS to nCS, RWInRD ) 5 - -
Address hold time L ns 5 - -
Wrrite data set up time fogw ns 10 - -
Whrite data hold time £ ns 15 - -
Read data delay time toom ns - - 100
Read data hold time foHRm ris 5 - -

RS X
nCS /
W PV, PN P
nWR, nRD ‘\_\\\YK{:VL u:gW -\L
AR [+ T bovew boven
- B
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11.Quality Specifications

All Theraw material are Rohs complicant.

11.1 Standard of the product appear ance test
Manner of appearance test: The inspection should be performed in using 20W x 2 fluorescent lamps.

Distance between LCM and fluorescent lamps should be 100 cm or more. Distance between LCM

and inspector eyes should be 30 cm or more.

Viewing direction for inspection is45° from vertical against LCM.

Fuorescent L | —

Lamps A

LCM | l

100cm in

Definition of zone:

A Zone

B Zone

A Zone: viewing area
B Zone: outside viewing area

12
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11.2 Specification of quality assurance

AQL inspection standard

Sampling method: MIL-STD-105E, Level 11, single sampling

Defect classification (Note: * isnot including)

Classify Item Note | AQL
Major Display state Short or open circuit 0.65
LC leakage
Flickering 1
No display
Wrong viewing direction
Contrast defect (dim, ghost) 2
Back-light 18
Non-display Flat cable or pin reverse 10
Wrong or missing component 11
Minor Display state Background color deviation 2 10
Black spot and dust 3
Line defect, Scratch 4
Rainbow 5
Chip 6
Pin hole 7
Polarizer Protruded 12
Bubble and foreign material 3
Soldering Poor connection 9
Wire Poor connection 10

13
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H TAB Position, Bonding strength 13 H
Note on defect classification
No. Item Criterion
1 | Short or open circuit Not allow
LC leakage
Flickering
No display
Wrong viewing direction
Wrong Back-light
2 | Contrast defect Refer to approval sample
Background color deviation
3 | Point defect, I y Point Acceptable Qty.
Black spot, dust Size
(including Polarizer) X f<0.10 Disregard
0.10<f <0.15 2
0.15<f <0.20 2
F=(Xx+v)2 £>0.20 0
Unit: mm

14
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4 | Linedefect, L
( | W Line Acceptable Qty.
Scratch |—| L W
L - |0.015=W Disregard
3.0=L | 0.03=W 5
20=L | 0.05=W
1.0=L 0.1>W 1
- 0.05<W Applied as point defect
Unit: mm
5 Rainbow Not more than two color changes across the viewing area.
No Item Criterion

15
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Chip

Remark:
X: Length
direction

Y : Short
direction

Z: Thickness
direction

t: Glass
thickness

W: Termina
Width

Acceptable criterion
X Y Z
<2 0.5mm <t/2
Acceptable criterion
X Y Z
<2 0.5mm <t
Acceptable criterion
X Y Z
<3 <2 <t
shall not reachto ITO

Acceptable criterion

X Y Z

Disregard <0.2 <t

Acceptable criterion
X Y Z
<5 <2 <t/3

16


http://www.fineprint.com.cn

No. ltem Criterion
7 | Segment (1) Pin hole
pattern _ f <0.10mm is acceptable.
W = Segment width
f =(X+Y)/2
Point Size Acceptable Qty
f <1/4W Disregard
1/AW< f <1/2W 1
f>1/2W 0
Unit: mm
8 | Back-light (1) Thecolor of backlight should correspond its specification.
(2) Not alow flickering
9 | Soldering (1) Not allow heavy dirty and solder ball on PCB.
(The size of dirty refer to point and dust defect)
(2) Over 50% of lead should be soldered on Land.
Lead
—/—
Land
50% lead
10| Wire (1) Copper wire should not be rusted
(2) Not allow crack on copper wire connection.
(3) Not allow reversing the position of theflat cable.
(4) Not allow exposed copper wire inside the flat cable,
11* | PCB

(1) Not allow screw rust or damage.
(2) Not allow missing or wrong putting of component.

17
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No Item Criterion
12 Protruded
W: Termina Width \ \ Acceptable criteria:
WN} Y% Y £04
R\ |
X
13 | TAB 1. Position
W
| ITO | wi<3w
HlT |/‘7/ H1<1/3H
H1 L=— TAB

2 FPC bonding strength test

P (=F/FPC bonding width) =650gf/cm ,(speed rate: Imm/min)

5pcs per SOA (shipment)

18
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14 | Total no. of acceptable
Defect

A.Zone

Maximum 2 minor non-conformities per one unit.
Defect distance: each point to be separated over 10mm

B. Zone

It is acceptable when it isno trouble for quality and assembly

in customer’s end product.

11.3 Reliability of LCM
Reliability test condition:

(60 min—= 5min ® 60min)

Item Condition Time (hrs) Assessment
High temp. Storage 80°C 48
High temp. Operating 70°C 48
Low temp. Storage -30°C 48 No abnormalities
L ow temp. Operating -20°C 48 in functions
Humidity 60°C/ 90%RH 48 and appearance
Temp. Cycle S0°C - HC®IC 10cycles

Recovery time should be 24 hours minimum. Moreover, functions, performance and appearance shall

be free from remarkabl e deterioration within 50,000 hours under ordinary operating and storage

conditions room temperature (20+8°C), normal humidity (below 65% RH), and in the area not

exposed to direct sun light.

19
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11.4 Precaution for using LCD/LCM

LCD/LCM is assembled and adjusted with a high degree of precision. Do not attempt to make any

ateration or modification. The followings should be noted.

General Precautions:

1.

2.

LCD panel is made of glass. Avoid excessive mechanica shock or applying strong pressure onto
the surface of display area.

The polarizer used on the display surface is easily scratched and damaged. Extreme care should be
taken when handling. To clean dust or dirt off the display surface, wipe gently with cotton, or other
soft material soaked with isoproply acohol, ethyl acohol or trichlorotriflorothane, do not use
water, ketone or aromatics and never scrub hard.

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

4. Do not made any modification on the PCB without consulting SUNY EE.

5. When mounting aLCM, make sure that the PCB isnot 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.

Avoid pressing on the meta bezel, otherwise the elastomer connector could be deformed and lose
contact, resulting in missing pixels and a so cause rainbow on the display.

Be careful not to touch or swallow liquid crystal that might leak from a damaged cell. Any liquid
crystal adheres to skin or clothes, wash it off immediately with soap and water.

Static Electricity Precautions:

1.

2.

w

O No oA

CMOS-LS isused for the module circuit; therefore operators should be grounded whenever
he/she comes into contact with the module.

Do not touch any of the conductive parts such as the L SI pads; the copper |eads on the PCB and
the interface termina s with any parts of the human body.

Do not touch the connection terminas of the digplay with bare hand; it will cause disconnection or
defective insulation of terminals.

The modules should be kept in anti-static bags or other containers resistant to static for storage.
Only properly grounded soldering irons should be used.

If an electric screwdriver is used, it should be grounded and shielded to prevent sparks.

The normal static prevention measures should be observed for work clothes and working benches.
Since dry ar isinductive to static, a relative humidity of 50-60% is recommended.

20
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Soldering Precautions:

Nougk~cwbdr

Soldering should be performed only on the 1/0O terminals.

Use soldering irons with proper grounding and no leakage.

Soldering temperature: 280°C+10°C

Soldering time: 3 to 4 second.

Use eutectic solder with resin flux filling.

If flux isused, the LCD surface should be protected to avoid spattering flux.
Flux residue should be removed.

Operation Precautions:

1.
2.

oukw

~

The viewing angle can be adjusted by varying the LCD driving voltage Vo.

Since applied DC voltage causes electro-chemical reactions, which deteriorate the display, the
applied pulse waveform should be a symmetric waveform such that no DC component remains. Be
sure to use the specified operating voltage.

Driving voltage should be kept within specified range; excess voltage will shorten display life.
Response time increases with decrease in temperature.

Display color may be affected at temperatures above its operationa range.

Keep the temperature within the specified range usage and storage. Excessive temperature
and humidity could cause polarization degradation, polarizer peel-off or generate bubbles.

For long-term storage over 40°C is required, the relative humidity should be kept below 60%,
and avoid direct sunlight.

Limited Warranty

SUNY EE L CDs and modules are not consumer products, but may be incorporated by SUNY EE’s
customers into consumer products or components thereof, SUNY EE does not warrant that its LCDs
and components are fit for any such particular purpose.

1.

Theliability of SUNY EE is limited to repair or replacement on the terms set forth below.

SUNY EE will not be responsible for any subsequent or consequentia events or injury or damage
to any personnel or user including third party personnel and/or user. Unless otherwise agreed in
writing between SUNY EE and the customer, SUNY EE will only replace or repair any of its LCD
which isfound defective eectrically or visually when inspected in accordance with SUNY EE
genera LCD inspection standard. (Copies available on request)

No warranty can be granted if any of the precautions state in handling liquid crystal display above
has been disregarded. Broken glass, scratches on polarizer mechanical damages as well as defects
that are caused accelerated environment tests are excluded from warranty.

In returning the LCD/LCM, they must be properly packaged; there should be detailed description
of the failures or defect.

21
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