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1. 1. Basic Specifications

Screen Size(Diagonal) :
Color Depth:

Number of dots :

Active Area :

Dot Pitch :

Display Technology :
Display Mode :

Pixel Configuration :
Viewing Direction :

Polarizer Surface Treatment:
Backlight Type:

Outline Dimension :
Operating Temperature :
Storage Temperature :

Note:

3.3"

16M dithering

320(RGB)x320

Diameter 60mm
0.1875x0.1875mm

a-Si TFT active matrix
Transmissive With Normally white
RGB Vertical Stripe

6H (*1) (gray scale inverse)

12H (*2)

HC

LEDs

66.2x 69.30 x 2.66 mm

(exclude FPC , see dwg for details)
-20 ~ +70°C (No Condensation)

-30 ~ +80°C (No Condensation)

*1. For saturated color display content (eg. pure-red, pure-green, pure-blue or pure-colors-combinations).

*2. For “color scales” display content.

*3. Color tone may slightly change by temperature and driving condition.

1.1 Block Diagram

BLA, BLK

VDD,I0VDD

VSS

MIPI_Data-N,MIP|_Data-P
MIPI_CLK-N,MIP|_CLK-P
/RST,TE

Backlight Circuit

TFT Panel
320(RGB)x320

ST7796SI or equivalent
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1.2 Terminal Functions

Pin No. PIN Name 110 Descriptions

1 VSS Power | NegAtive power supply,0V

Reset signal
/IRST Input | /RST =L, Initialization is executed

/RST = H, Normal running.

3 VSS Power | NegAtive power supply,0V

4 MIPI_Data-N Input | MIPI Clock

5 MIPI_Data-P Input | MIPI Clock

6 VSS Power | NegAtive power supply,0V

7 MIPI_CLK-N Input | MIPI Data

8 MIPI_CLK-P Input | MIPI Data

9 VSS Power | NegAtive power supply,0V

10 TE Output I(?utput a frame head pulse_ signal

no used, please open this pin

11 VSS Power | NegAtive power supply,0V

12 VDD Power | Positive power supply

13 IOVDD Power | IO Positive Power

14 VSS Power | NegAtive power supply,0V

15 BLA Power | LED Anode

16 BLK Power | LED Cathode

17 VSS Power | NegAtive power supply,0V
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2. Absolute Maximum Ratings
Items Symbol Min. Max. Unit Condition
Power Voltage VDD -0.3 +4 Vv Vss = 0V
Input Voltage IOVDD -0.3 +4 Vv Vss = 0V
Operating Temperature Tor -20 +70 °C No Condensation
Storage Temperature Tst -30 +80 °C No Condensation

Cautions:

Any Stresses exceeding the Absolute Maximum Ratings may cause substantial damage to the device. Functional
operation of this device at other conditions beyond those listed in the specification is not implied and prolonged exposure
to extreme conditions may affect device reliability.

3. Electrical Characteristics

3.1 DC Characteristics

Vss=0V, Top=25°C

Items Symbol MIN. TYP. MAX. Unit | Condition /
Application Pin

Operating Voltage VDD 2.5 2.8 3.6 V VDD,IOVDD,
Input High Voltage Vi 0.7xVop - Vbp V | /RST,MIPI_Data-

Input Low Voltage ViL -0.3 - 0.3xVop | V E,m:g:_gﬁiﬁ,MlPl_CLK-
Operating Current Iop - TBD - mA | VDD (*1)
Note: *1. VDD=3.0V
3.2 LED Backlight Circuit Characteristics

BLK=0V, lg.a=20mA, Top =25°C

Items Symbol | MIN. TYP. MAX. Unit | Applicable Pin

Forward Voltage BLA - 18 19.2 V BLA

Forward Current IsLa - 20 25 mA BLA

Cautions:

Exceeding the recommended driving current could cause substantial damage to the backlight and shorten its lifetime.

ELA ©

Iy {,; % 4
r\)j NN rfi N rgj
% I % T 7 B e e

No. of LEDs = 6pcs

o BLE
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4. AC Characteristics

4.1 DHigh Speed Mode-Clock Channel Timing

DSI-CLK+
DSI-CLK-
I U||N3T,q I UlINSTEI I
| [
f 2xUlst !
T0VDD =1.8V,VDD, =2.8V, AvsSsS= V35=0V, Ta=25
Signal Symbol Parameter MIN | MAX | Unit | Description
DSI-DATA_P/N 2xUI INST Double Ul instantaneous 4 25 ns
DSI-DATA_P/N Ul INSTA ,Ul INSTB Ul instantaneous Half 2 12,5 ns
URL: www.topwaydisplay.com Document Name: LMT033XDHGO01-Manual-Rev0.1.doc
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4.2 Power ON/OFF Sequence

The power on sequence:
(Power On Sequence)

1
1
VDD J{/
i
1
1
1
1

I
e Trpy = +/-no limit

I I
i J
UPW-RESM =
30% | 1709,  120ms
I

VDDI 1
:l,_/J Timing when the latter signal rises up to 90% of its tydical value.
i e.g. When VDD comes later, this timing is defined at the cross
1 point of 90% of 2.75V, not 90% of 2.6V. i
1
i i
! |
1 [
Data Bus/ i ! i ;
Setting Value : < Initial LCD Driver
g i I
i |
1 [
i(After Power Stable) !
: Treesx = + no limit :
1 ! !
= ] 1
! I :
RESX ! !
mln—':
1
[
[
1
1
[
|
1

Power-off Sequence

— —— Trpyy = +/- no limit Tfew = +/- no limit —| —
VDD 374 N
A =
VDDI i S
— Timiw when the latter signal rises up to 90% of its tﬁ)icai value. .
e.g. When VDD comes later, this timing is defined at the cross
point of 90% of 2.75V, not 90% of 2.6V.

hen VDD comes later, this timing is defined at the cross

Timi% when the latter signal falls up to 90% of its typical value.
eq.
po(‘intof 90% of 2.75V, not 90% of 2.6V.

o Tfew-csx = +/- no limit
i Trewcax = H- no limit ;

CSX HorlL
TrPW_RES)( =+ no limit

RESX J Tf = mi \j! —
_ - . Pw-RESX1 = MIN—<Y
(Power down in 30%] 120ms i

sleep-out mode)

< > Trpw_REs)( =+ no limit TfPW—F{ESXZ =min Oms—rl i E—

RESX i
(Power down in 30% % /. xlk

sleep-in mode)

Tfew.res.1 IS applied to RESX falling in the Sleep Out Mode.
Tfew.resy2 IS applied to RESX falling in the Sleep In Mode.

Note: Please refer to ST7796SI| data sheet for more details.ST7796S| INTERFACE PROTOCOL
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4.3 Reset timing
Shorter than 5us

tRW
- - - >
e tRT al
Dsnbov Stakiis N | , Resettin Initial condition
splay Statu ormal operation g (Default for HW reset)
Item Symbol MIN. TYP. MAX. Unit
Reset LOW pulse width trw 1.0 - - us
Reset time Trr - - 120 ms
5 . Optical Characteristics
Item Symbol | Condition Min Typ Max Unit Remark
oT 60 70 -
View Angles 68 CR=10 70 80 } Degree |Note2,3
oL 70 80 -
B8R 70 80 -
Contrast Ratio CR 0=0° 600 800 - Note 3
ToN
Response Time 25C - 20 30 ms Note 4
ToFF
X 0.235 0.285 0.335
White Note 1,5
y 0.258 0.308 0.358
Red X 0.535 0.585 0.635 Note 1.5
- e Backlight is o 1,
Chromaticity y 9 0.274 | 0.324 | 0.374
X on 0.289 0.339 0.389
Green Note 1,5
y 0.537 0.587 0.637
X 0.101 0.151 0.201
Blue Note 1,5
0.038 0.088 0.138
Uniformity U 70 75 - % Note 6
NTSC 45 50 - % Note 5
Luminance L 600 - - cd/m* |Note 7

1.IF= 20 mA, and the ambient temperature is 25C.

2. The test systems refer to Note 1 and Note 2.
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Detinition ot optical measurement system.

The optical characteristics should be measured in dark room. After 5 Minutes operation, the optical

properties are measured at the center point of the LCD screen. All input terminals LCD panel must
be ground when measuring the center area of the panel.

_ ! Item Photo detector | Field
Photo detector ! :
. Contrast Ratio
Fleld Luminance
— SR-3A 1<
Chromaticity
500mm ' i
TET-LCD Module Lum Uniformity
1 1 LCD Panel | Response Time BM-7A 29

The center of the screen
Note 2: Definition of viewing angle range and measurement system.

viewing angle is measured at the center point of the LCD by CONOSCOPE(ergo-80).

Normal line e
12 o'clock direction
8=p=0°
i
BL 1 J-" i
- ~ -~ e.r;,'"“a;.\ ,-’
// . L i { ’ 7 e ; b " //]
A/ T |2 S A
7 4 . : uB \:‘.:/ ” F /
$=180° A | =V L =0°
/,/' 4 |~ ActiveArea
p " ;
5 7 v
| % [/
’ FPC
- ®=270°
6 o'clock direction

Note 3: Definition of contrast ratio

) Luminance measured when LCD is on the " White" state
Contrast ratio (CR) =

Luminance measured when LCD is on the "Black" state
“White state “: The state is that the LCD should drive by Vwhite.

“Black state™ The state is that the LCD should drive by Vblack.
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Vwhite: To be determined  Vblack: To be determined.
Note 4: Definition of Response time

The response time is defined as the LCD optical switching time interval between “White” state and
“Black” state. Rise time (Toy) is the time between photo detector output intensity changed from 90%
to 10%. And fall time (Toge) is the time between photo detector output intensity changed from 10%
to 90%.

(White (TFT OFF) Black (TFT ON) White (TFT OFV

100%
ol ———

Photo detector output
(Relative value)

Note 5: Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.
Note 6: Definition of Luminance Uniformity

Active area is divided into 9 measuring areas (Refer Fig. 2). Every measuring point is placed at the
center of each measuring area.

Luminance Uniformity (U) = Lmin/ Lmax
L-------Active area length W----- Active area width

Lmax: The measured Maximum luminance of all measurement position.
Lmin: The measured Minimum luminance of all measurement position.
Note 7: Definition of Luminance:
Measure the luminance of white state at center point.
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6. LCD Module Design and Handling Precautions

Please ensure VO, VCOM is adjustable, to enable LCD
module get the best contrast ratio under different
temperatures, view angles and positions.

Normally display quality should be judged under the best
contrast ratio within viewable area. Unexpected display
pattern may come out under abnormal contrast ratio.

Never operate the LCD module exceed the absolute
maximum ratings.

Never apply signal to the LCD module without power supply.

Keep signal line as short as possible to reduce external
noise interference.

IC chip (e.g. TAB or COG) is sensitive to light. Strong light
might cause malfunction. Light sealing structure casing is
recommended.

Make sure there is enough space (with cushion) between
case and LCD panel, to prevent external force passed on to
the panel; otherwise that may cause damage to the LCD and
degrade its display result.
Avoid showing a display pattern on screen for a long time
(continuous ON segment).

LCD module reliability may be reduced by temperature
shock.

When storing and operating LCD module, avoids exposure
to direct sunlight, high humidity, high or low temperature.
They may damage or degrade the LCD module.

Never leave LCD module in extreme condition (max./min
storage/operate temperature) for more than 48hr.
Recommend LCD module storage conditions is 0 C~40 C
<80%RH.

LCD module should be stored in the room without acid, alkali
and harmful gas.

Avoid dropping & violent shocking during transportation, and
no excessive pressure press, moisture and sunlight.

LCD module can be easily damaged by static electricity.
Please maintain an optimum anti-static working environment
to protect the LCD module. (eg. ground the soldering irons
properly)

Be sure to ground the body when handling LCD module.
Only hold LCD module by its sides. Never hold LCD module
by applying force on the heat seal or TAB.

When soldering, control the temperature and duration avoid
damaging the backlight guide or diffuser which might
degrade the display result such as uneven display.

Never let LCD module contact with corrosive liquids, which
might cause damage to the backlight guide or the electric
circuit of LCD module.

Only clean LCD with a soft dry cloth, Isopropyl Alcohol or
Ethyl Alcohol. Other solvents (e.g. water) may damage the
LCD.

Never add force to components of LCD module. It may
cause invisible damage or degrade the module's reliability.
When mounting LCD module, please make sure it is free
from twisting, warping and bending.

Do not add excessive force on surface of LCD, which may
cause the display color change abnormally.

6. Y8 R TR AR R B A (8 A AU

THIERE VO, VCOM [BLRE, LI ORIBUN Son i
FEAS IR A PR I E T UL S AE AN R OO i RSz B
SRR, HIREERIRAER L, 15550 K N
FH R b e B O BT

TR S VR S AR L) S 7 A S A TR AE I
XFECRE R BARHLE (V. A) JE I NEAT D, JFIES
X R A T R R BLAE FUM I SR AN R, N
EEXT.

TH I e R AIUE (B LAA M RV s i

TEE BB IR AR R 43T R iR

k(s s .
TR REAE AL SRR, LB XL R
BEHIE 5 TP,

AL A R ] TC S8 (2 TAB BY, COG) i 484264 Ty
BUK, SRGIRET N T RS S AT R T
Kk, WMRCRAANE IS .

T TR SR AR 5 4055 2 TR B R 5 11 25 )

(RIE A ), LAGRIR AT 3 iR B S s R 1 454
WA 2 AR = AR BRI SR E IR

B A Y s B RS R RN TR R, R
A ISR EE AU s 1 8 I R A — B T
AR IR ] o

EREraN P R G S PR s ] 2 o i
TH/HERCESS . iR miR BRI A A
PR SR bR, ORI PR S s B R A 45 4R
R

THIFERRBRIA S (B K/ /M Aid/ AR T
PR BB R s AR R 48 /DAL

VB S R B B WA i s F D8 0 C~40 C
<80%RH.

B BB T IR, BT,
A F AL+

ISR, B2 B IS 552
g, [FRES FESE, mRE, SR
i)

T AR 5 2 B R, V5 45 6 (RAIE VT
SR REELE [y 4 P I LA PR e B R A
(N &R IETRE, 25

S it S R AR TR v TR RN L
Do

T PR SRS Y BUBOREER BT 1 AR
SREE TAB A% .

PEPEVR AN, T SRS R AR . R
BE], DA Stk aiimt ., SEERAS]
SRRIME R,

T3 27041 FH AR K 25 5 b P R i R e, B
G 55T TR BB L

BUCATAE ISR AT, 7 A I B 2 7 335 T o
R, AT (G 7K) A R REBIA
k.

THIH o B E TR, DR S A
TEAE BB B T 50 7 i P S

MO BRI, S 1 55 0V TR e L
R AR B AR T

TEZ G TR BE R I, X S EUR R
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LCD panel is made with glass. Any mechanical shock (e.g.
dropping from high place) will damage the LCD module.

Protective film is attached on LCD screen. Be careful when
peeling off this protective film, since static electricity may be
generated.

Polarizer on LCD gets scratched easily. If possible, do not
remove LCD protective film until the last step of installation.
When peeling off protective film from LCD, static charge may
cause abnormal display pattern. The symptom is normal,
and it will turn back to normal in a short while.

LCD panel has sharp edges, please handle with care.

Never attempt to disassemble or rework LCD module.

If display panel is damaged and liquid crystal substance
leaks out, be sure not to get any in your mouth, if the
substance comes into contact with your skin or clothes
promptly wash it off using soap and water.

7. CTP Mounting Instructions

7.1 Bezel Mounting (Figure 1)

The bezel window should be bigger than the CTP active
area. It should be=0.5mm each side.

Gasket should be installed between the bezel and the CTP
surface.

The final gap should be about 0.5~1.0mm.

It is recommended to provide an additional support bracket
for backside support when necessary (e.g. slim type TFT
module without mounding structure). They should only
provide appropriate support and keep the module in place.
The mounting structure should be strong enough to prevent
external uneven force or twist act onto the module.

Bezel

e

7.

S

V0 B I AR T B AR ATHUBRE B (A g
ALKV ) 3045 T BEAR IR SR AR

T R AT ORI, $R R ORI B 75 B
FIRE A

DRIV st S 7 o 2 T (Y i 6 1 B8 2 Xl 22 58 A
ZHE R AR N ORI

THEAR BRI, Rt R T e R B ]
RE AL, MONIERNEOL, IR (A A
HEK.

TR T G R VLt s B AL 2 R

AN B P ) B SO TR e T AR

AV SR BE DU, A BB RS VLA AT RE A
s MRBARARIARIZ, XA IR,
Pefh 2 B ke ACHR, L 5 T KA
b

7 223

7.1 HAEZEE (R D

Gasket

AL E D BT CTP SE X, i shiE
[X 8 =0. 5mm.

[HAE 5 CTP AR IAI R A IR, HAg & IRIBRZ N
0.5~1. Omm.

S ELIN R TS TR AL RN S48 (91 Gn TG e e 45
FIRIERY TRT B, MAR & 4 S DR RR
A E.

RN AAT RS IR, LB AN
VAL SN DAL (R e

CTP Cover Lens

= CTP Sensor

~~ TFT (+PCBA)

Mounting Bracket (or Module’s Holes)

Figure 1

7.2 Surface Mounting (Figure 2)

As the CTP assembling on the countersink area with double
side adhesive.
The countersink area should be flat and clean to ensure the
double side adhesive installation result.

The Bezel is recommend to keep a gap (= 0.3mm each
side) around the cover lens for tolerance.

It is recommended to provide an additional support bracket
with gasket for backside support when necessary (e.g. TFT
module without mounding structure). They should only
provide appropriate support and keep the module in place.
The mounting structure should be strong enough to prevent
external uneven force or twist act onto the module

Bezel Double Side Adhesive

7.2 AN (E 2

P T HE S BAT {8 FH OUTET BRI CTP IS5 4T &
T, JFORE N T 2SR 4 ELi 1 075 AORUERE U 2

=3

ETS

FREIGIEIRZE, BWHAES CTP #8170
BA7E =0. Smm JA] .

ATV BN 5 S TH A B R BB N S 2R (3 dan
T A5 TRT i) , BRI IE 24 30 # D
PRIFIRIAL B

RN AAT RS HIRIE, LRSS
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Figure 2

7.3 Additional Cover Lens Mounting (Figure 3)

For the case of additional cover Lens mounting, it is
necessary to recheck with the CTP specification about the
material and thickness to ensure the functionality.

It should keep a 0.2~0.3mm gap between the cover lens and
the CTP surface..

The cover lens window should be bigger than the active area
of the CTP.It should be=0.5mm each side.

It is recommended to provide an additional support bracket
for backside support when necessary (e.g. slim type TFT
module without mounding structure). They should only
provide appropriate support and keep the module in place.
The mounting structure should be strong enough to prevent
external uneven force or twist act onto the module.

Cowver Lens

Gaskets

7.3 Bhnam (A 3D

i LB NI AR 2%, AR RILTIRE, A
LEEA T SIS A R e AR R AT S L AR i
Hl.

PIE R CTP KT [ B FH A 0. 2~0. 3mm [7]
B

I S AR AN BT ST CTP shE X I8, &b B ahiE
X B =0. 5mm,

AUV LN 5 S TR (R B0 S B (9 an T 22 3 &
T TRT Bi) , AR S 2 S 4% LR
BRA E.

RN AAT RS HIRIE, LB IS A
VAL 5L DAL (R 8o o

A-’I/

| CTP Sensor (+Lens)

- il

¥ TFT (+PCBA)

Mounting Bracket (or Module's Holes)

Figure 3

8. RTP Mounting Instructions

It should bezel touching the RTP Active Area (A.A.) to
prevent abnormal touch.lt should left gab D=0.2~0.3mm in
between. (Figure 4)

Outer bezel design should take care about the area outside
the A.A. Those areas contain circuit wires which is having
different thickness. Touching those areas could de-form the
ITO film. As a result bezel the ITO film be damaged and
shorten its lifetime.

It is suggested to protect those areas with gasket (between
the bezel and RTP).The suggested figures are B=0.50mm;
C=0.50mm. (Figure 4)

The bezel side wall should keep space E= 0.2 ~ 0.3mm from
the RTP. (Figure 4)

8.

ﬂ =l

i THE BB IR AE SN PE X (AL A ) _BIE RGR3)
E, THAES HLBH AR BE (RTP) 22 18] N BE AT — € 1
23[R D=0. 270. 3mm Z []. (Fff &l 4)
TEVTTHTHERT, By P T PR 45 B DY ) 1) 3
PRAFHEAE X8, RONATER XA b T e — &
B, 7EMXIRFIEERIERT ITO Film BTEECK,
5 FEIT0 SR KA dr . SR RTP i
GREEAE, 1E RTP STHAE 2 MG )
(Gasket) , FRATEWCRE T TTHE R 3530 1E X
iB%, HHEBZR V. A XHIPEE B=0. 50mm; #
B WNIAZE] V. A XAEEE C=0. 50mm.  (FFIE 4)
ERHRME 5 RTP 38R, S 2% 8 2 TiHE Py il 5
RTP #MM ) [A]#E E=0. 2mm.  (FfHF 4)
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Bezel E =02mm Foam Gasket
N o Dt 0.270.3mm
\ | / 1-‘_'—] £ RTP ITQ Film
——— o
| ' |
Va
/ S TFT (+PCBA)
7 1
v
Gasket B: =05mm | RTP Active Area
C. =0.5mm_ " ‘RT? View Area
Figure 4
- In general design, - BT
RTP V.A. should be bigger than the TFT V.A. RTP (AIHLIX V. A, AT TFT HIATHLIX
and RTP A.A. should be bigger than the TFT A.A. V. A
(Figure 5) K RTP IBIAEX A A, REA/NT TET BIBIERX
A A
(P& 5)
Bezel Foam Gasket RTP Active Area

/! TET Active Area
e
X /T RTP Film
I L3 1

j— I

Va

Gasket TFT View Area
‘7
RTP Wiew Area

—— TFT (+PCBA)
]

Figure 5

Warranty

This product has been manufactured to our company’s specifications as a part for use in your company’s general
electronic products. It is guaranteed to perform according to delivery specifications. For any other use apart from general
electronic equipment, we cannot take responsibility if the product is used in medical devices, nuclear power control
equipment, aerospace equipment, fire and security systems, or any other applications in which there is a direct risk to
human life and where extremely high levels of reliability are required. If the product is to be used in any of the above
applications, we will need to enter into a separate product liability agreement.

- We cannot accept responsibility for any defect, which may arise form additional manufacturing of the product
(including disassembly and reassembly), after product delivery.

- We cannot accept responsibility for any defect, which may arise after the application of strong external force to the
product.

- We cannot accept responsibility for any defect, which may arise due to the application of static electricity after the
product has passed our company’s acceptance inspection procedures.

- When the product is in CCFL models, CCFL service life and brightness will vary according to the performance of the
inverter used, leaks, etc. We cannot accept responsibility for product performance, reliability, or defect, which may
arise.

We cannot accept responsibility for intellectual property of a third part, which may arise through the application of our
product to our assembly with exception to those issues relating directly to the structure or method of manufacturing of
our product.
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