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1. Basic Specifications

Note:

Screen Size(Diagonal) :
Active Area :

Number of dots :

Pixel Pitch :

Color Depth:

Display Technology :
Display Mode :

Display Interface :
Viewing Direction :

Surface Treatment:
Operating Temperature :
Storage Temperature :

3.3”

Diameter 60mm

320(RGB)x320
0.1875x0.1875mm

16.7M colors

a-Si TFT active matrix
Transmissive With Normally white
MIPI

6 o’clock (gray scale inverse)(*1)
12 o’clock (*2)

HC

-20 ~ +70°C

-30 ~ +80°C

*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,IOVDD

VSS

MIPI_Data-N,MIPI_Data-P
MIPI_CLK-N,MIPI_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 /0 | Descriptions

1 VSS P NegAtive power supply,0V
Reset signal

2 /IRST I /RST =L, Initialization is executed
/RST = H, Normal running.

3 VSS P NegAtive power supply,0V

4 MIPI_Data-N I/O MIPI Data

5 MIP|_Data-P I/O MIPI Data

6 VSS P NegAtive power supply,0V

7 MIPI CLK-N I MIPI Clock

8 MIPI_CLK-P I MIPI Clock

9 VSS P NegAtive power supply,0V

10 TE o Output a frame head pulse_ signal
If no used, please open this pin

11 VSS P NegAtive power supply,0V

12 VDD P Positive power supply

13 IOVDD P 10 Positive Power

14 VSS P NegAtive power supply,0V

15 BLA P LED Anode

16 BLK P LED Cathode

17 VSS P NegAtive power supply,0V

Note: I/O definition:

|----Input O----Output P----Power/Ground
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2. Absolute Maximum Ratings
Items Symbol Min. Max. Unit | Condition
Power Voltage VDD -0.3 +4 V Vss = 0V
Input Voltage IOVDD -0.3 +4 V Vss = 0V
Operating Temperature Top -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 2.7 2.8 2.9 V VDD,I0OVDD,
Input High Voltage ViH 0.7xVpp - Vop V /RST,MIPI_Data-N,
Input Low Voltage | Vi vss - Joswve | V| oo MIPLOLCR,
Operating Current lop - 16 - mA
3.2 LED Backlight Circuit Characteristics
BLK=0V, Izg.a=20mA, Top =25°C
Items Symbol MIN. TYP. MAX. Unit | Applicable Pin
Forward Voltage BLA - 18 19.2 V BLA
Forward Current lLA - 20 25 mA BLA

Cautions:

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

ELA ©

[~

4 4

N

%
N

NG

o BLE

L~

%

1

No. of LEDs = 6pcs

URL: www.topwaydisplay.com

Document Name: LMT033XDHGO01-Manual-Rev0.2.doc

Page: 5 of 12



http://www.topwaydisplay.com/

TOPWAY

LCD Module User Manual

LMT033XDHGO1

4. AC Characteristics

4.1 High Speed Mode-Clock Channel Timing

DSI-CLK+
DSI-CLK- 4
I U||N3T,q I UlINSTB I
| |
f 2xUlst !
T0VDD =1.8V,VDD, =2.8V, Avss=V35=0V, Ta=25
Signal Symbol Parameter MIN | MAX | Unit | Description
DSI-DATA_P/N 2xUl INST Double Ul instantaneous 4 25 ns
DSI-DATA_P/N Ul INSTA ,Ul INSTB Ul instantaneous Half 2 12.5 ns
4.2 Reset timing
Shorter than Sus
tRW
- - - >
tRT o

Display Status Normal operation >< Resetting X (

Initial condition

Default for HW reset)
Item Symbol MIN. TYP. MAX. Unit
Reset LOW pulse width trw 10 - - us
Reset time Trr - - 120 ms
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4.3 Power ON/OFF Sequence

The power on sequence:

(Power On Sequence)

I
ll-z— Trey = +/-no limit

—
1
VDD J:/
:
1
1
1
1

VDDI 1
!/_/J Timing when the latter signal rises up to 90% of its tygical value.
1 e.g. When VDD comes later, this timing is defined at the cross
i point of 90% of 2.75V, not 90% of 2.6V. i
1
i i
i |
1 [

Data Bus/ i ! 2 :
Sotting Value : ' Initial LCD Driver

g i 1\
i |
1 [
I(After Power Stable) !
: Treesx = + no limit ;
! | i
! I )

RESX r g !

] I
UPW-RESXI =min—*
30% :709/0 120ms

Power-off Sequence

——» —— Trpy = +/- no limit Tfew = +/- no limit ——» —
VDD 574 N
= =
VDDI Z N
——/7 Timiw when the latter signal rises up to 90% of its lﬁ)icai value. i\—i
e.g. When VDD comes later, this timing is defined at the cross
point of 90% of 2.75V, not 90% of 2.6V.

Timiw when the latter signal falls up to 90% of its typical 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.

L. Tfew.csx = +/- no limit
i Trewcsx = H- no limit =

CsX HorL ‘T’ _1_
e e ——— I :
TR Trew.resx = + no limit

RESX J Tf e —
: e N PW-RESXT %
(Power down in 20%] 120ms X{V

sleep-out mode)

2% I 5 |
<+ > TFPW—RESX =+ no limit TfPW—RESXQ =min Dms—*‘i i E—

RESX N
(Power down in B i
s 30% |
sleep-in mode) i

Tfpw-res« is applied to RESX falling in the Sleep Out Mode.
Tfew.res.2 is applied to RESX falling in the Sleep In Mode.

Note: Please refer to ST7796SI data sheet for more details.ST7796SI Interface protocol
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5. Optical Characteristics
Item Symbol | Condition Min Typ Max Unit Remark
eT 50 60 -
View Angles B CR=10 60 70 - Degree |Note2,3
oL 60 70 -
OR 60 70 -
Contrast Ratio CR 0=0° 600 800 - Note 3
Ton
Response Time 25C - 20 30 ms Note 4
ToFr
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 ote 1,
Chromaticity y g 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 480 600 - cd/m* |Note 7

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

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 (Togf) is the time between photo detector output intensity changed from 10%
to 90%.

(thhite (TFT OFF) Black (TFT ON) White (TFT OFFy

100%
DO

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

D---—--Active area diameter

D/10

"1?35"'

&)

Lmax: The measured Maximum luminance of all measurement position.
Lmin: The measured Minimum luminance of all measurement position.
Note7: 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

6. B R B R TH AN F A

THYERE VO, VCOM MikE, LABRORIE o s A
Ie) ) A5 PR L BE T LA FEA [ (A0 A RS B O = A
7N, VIBRIR BB AENT LR, 1 55 ¥ B i i B
RN AT

T VE RO A SR AR I S 5 B R FR TR IE X B
BETR ARG (V. A) yu FE kAT, JEIER WL TR
Wl BE 2 HIEAE T BaR AR, MERX S
T 2 TE S5 KA 72 AE DL A M P i s i

TEE B IR AT T 4 R B %

5.
R T RARAE S LRI R, LB SRR S L
15 5 T4k

SE RS LR 1C &5 B (1 TAB BY, COG) %o 45 4R 4% ot
B, BRGIAEE T AT AR B R BN B T AR kK,
WS R FANE FE A1 55

TETEIR A s A 5 Ah 55 2 TR R B3 A2 % 110 =5 [A) (P] i
FAAE) , LAGEM A 3% i B m SR R B R 52
B AR ERA S SR TR

G T s EAE S N TR, A
BUREZRHO AL s R A — B 1] 2528 — 2K
T -

YO T S AR T A T R R o T AL

WERDCES Al o iR s IR T A A E AT
s AR, JORE I T S s BB KA B

IR IR (oK / B/ MEAit/ TAEREE) H 1 sk
T R NG T 48 /NP RL E .
R B R A 2540 0 C~40 C <80%RH.

IR SRR T R, Bk, AE
AEHEL .

e huR = SR TP/ MR SR T RN RPN PR RS R T EAY
g, FnfES REHE, SRR, SRS,

T RN BN By 52 HLARIR 1 55 PRAIEVR AR SR
PR B O K AR RS P P BpR A . (e Ik
IERf M, 55) .

EGH A BN T B R E N R

T R B R AR (I W BUBR R, B 1R R 4R Bk
TAB &7 52 71

JRFE AR, T R G BRI L SRR

|, DR SHEREmLR, SRERAOEAR
MR R

T35 )AL 7K 5 S e P VR AR S A A A e, DA
oot AR B e L 2

DA PSRRI A1, St 74 e B L I ¥t VR i R
T, HARAE AT (G 7K #RA AT BEBIIR RS AR B .

2GS BB B eas . DG A T
IREGEINCI® S QTR AU P T [ G

RO AR S BRI S 17 5 i T S S s B
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from twisting, warping and bending. FAFH h B AR
Do not add excessive force on surface of LCD, which IE R RN R, X S BRI

may cause the display color change abnormally.

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

H
V0 R B AR T B, AT ATHUBRRE (I AN g Ak 2%
Vi) P04 AT REAR A R A R

T R T A AT ORI, 48 BR ORI BB R B34 T g
PR L

DRIV s S 7 o T £ 0 6 1 88 2 Xl 22 58 PR Z T
TR EA B N ORI

TSR ORI, FE IR RO R BE LT RES
FRERR L, ONIEEARDL, ATAERE R K

TR TR G R T s B L 2 T
AN B P ) B SO TR e T AR
A BE LR, AR AR T RER Y A
KA ARG, AR AN AT AR T, S 21 B2k
AR, 1 RTIE 2 S s KR TS k.

promptly wash it off using soap and water.

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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K1 Terminal
- 66.2 NO.|Pin Nome
16 63.0(POLOutlined L [VSS
19.39 . /41 L Y~ 2 |/RST
o 331 — §$V . 266 B 29 4 _ 3 |VSS
ISP 5 LB 4 [MIPI_Dota_N
| T S =JIN o = = OX fummEErrc o = = o© S |MIPI Data P
A - L % N % N\ 6 |VSS
L S 7 MIPI_CLK_N
IS ¢ L 7 Z S v S 8 |MIPI_CLK_P
£ /380x380<RGB) Pixels i © ] © © B © 9 [VSS
= ° ) 10 [TE
N , > 0 0 0 11 [VssS
x of = 12 VDD
| %9 & 5 0 0 H 0 13 [I0VDD
o) =l L
00| & 9 J @ o 1;1 VSS
< ()
L o [ B < o2 o o BLA
° = Gy < S P 16 |BLK
. ” \ 17 [Vss
o } /é % &
! @ ™ o o
| L]
N R NI V A
b s o]\ 094003 R SEE DETAIL & _—T71 |1 1.72CMAX)
g @ — i ) - - 0.4 +01
™~ < Adhesive Tape
— Fau 4%
~ SHE T=0.1mn
= 0.1879
= 10,0629
< Conductive Tape
~lals 17 1 1=0.10mm
JII\
A
N 01002 e
Pixel Detall EEEEE 0,373 et
Scale 50:1 &B QQ Q @ | 0.6+0.02
e e 06002
0.6+007 424003
Note: 03007 || 4.8+003 C
%1, LCD Display Type + TFT, Transmissive | B
x2, Pixel Arrangment : RGB-STRIPE Detail A
x3, Signhal Interfoce : MIPI scale 41 A
¥4, Color Depth : 16./M Colors %ev%\l‘%‘te Date
%S, Operating Voltage : 2.8V " LMT033XDHGO! Dutline Dwg
*6. Bocklight : White LEDs Dwg No. Dote
%7, Bocklight Supply @ 20mA (VF=16.8~19.2\) — TPfK—UUU7,§45—Pl—1S. 2021-03-26
%8, Recommended Connector: AYF3317/35(Panasonicy UOr Equivalent Cage/l 9_{03 " am [P '393 @6
*9, Uperating Temperature : —20°C~7/0°C Approved Checked Drawn .
%10, Storage Temperature : —30°C~80°C Luo Lin
%11, LENS may ke cover the pixels on the edge,and the pixels color abnormal on the edge ez
T O PFPWAT
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