N

07 S

Yl thEREHR T 2B R A E

LMTO3S5FNAFSA

LCD Module User Manual

SHENZHEN TOPWAY TECHNOLOGY CO.,LTD.

Prepared by: Checked by: Approved by:
Wangxiao
Date: 2023-12-27 Date: Date:
Rev. | Descriptions Edit Release Date
0.1 Preliminary Wangxiao 2023-12-23
Update 1.General Specification,3.2.LED Backlight Circuit . ry
0.2 Characteristics ,Luminance and Outline dwg Wangxiao 2023-12-27
URL: www.topwaydisplay.com Document Name: LMTO35FNAFSA-Rev0.2.D0C

Page: 1 of 13



http://www.topwaydisplay.com/

TOPWAY LCD Module User Manual LMTO35FNAFSA

Table of Content

1. General SPecCIfiCatioN ... e 3
T BIOCK DIagram ... oo 3
1.2 Terminal FUNCHIONS .....oooi ettt e e e e e e e e et e e e e e e e e s e nnnneeeeeaeaeeaannes 4
2. Absolute Maximum Ratings .......cccuuueiiieimimimimimieieieierereeeeeeesssessssssssssresesssssssssssssasssssssssnsssssnsnsnsnnnnns 5
3. Electrical CharacteriStiCs ........ccciiiiiiimiiiiirriin s s s mn e s s mmn s 5
K Tt I D L0 @ F= =T =Y 15 oSSR 5
3.2 LED Backlight Circuit CharacteristiCs ............eeiiiiiiiiiiiiiie e 5
G TG I8 = 1o Tor Q917 | =1 o o S 6
L Y O 0 4 - - T (=T ] T 7
g 1 = B [ 1 (= =T = SRS 7

4.1.1 System Bus Timing for RGB INtErface ... 7

4.1.2 SYNC-DE MOGE ......ooiiiiiiiiee ettt et e e et e e e et e e e e et e e e e e ase e e e e snseaeeesnnneaeeennees 8
4.2 POWER ON/OFF SEQUENCE ........oooiiiiiie ettt e e e e e e esn e e e e ensaeaans 9

4.2.1 POWEE ON SEQUENCE .......eeeiiiiiiiee e e ettt ee e e e e e e st eeaae e e s s nsteaeeeaaeeessanssssaneeaaeessaannsssnneeeens 9

4.2.2 POWET Off SEQUENCE ... ..ottt e e e e e e e e e s st e e e e e e e e s e snnsraneeeens 9
IO o { Lo2 1 I 03 o F=T = Tox L= £53 £ o SR N 10
6.LCD Module Design and Handling Precautions...........cccccoceiiiiimnninnsnsnsssss s s s snsnnes 12
URL: www.topwaydisplay.com Document Name: LMTO35FNAFSA-Rev0.2.D0C

Page: 2 of 13


http://www.topwaydisplay.com/

TOPWAY

LCD Module User Manual LMTO35FNAFSA

1.

General Specification

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 :

3.5

70.08x52.56 (mm)
320(RGB)x240
0.219x0.219(mm)
16.7M colors

a-Si

Normal Black, Transmissive
RGB_24 bit

ALL

Anti-Glare

-30 ~ +85°C

-30 ~ +85°C

1.1 Block Diagram
VLED-, VLED+ Backlight Circuit
320(x3) x 240 pixels
TFT Panel
D0~D23, HSYNC, VSYNC, DCLK, DEN s TFT Driver
VDD, GND -G4-1- i
/RST. /SPEN. SPCK. SPDA ST7272A-G4-1-H or equivalent
URL: www.topwaydisplay.com Document Name: LMTO35FNAFSA-Rev0.2.D0C
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1.2 Terminal Functions

Pin No. | Pin Name /10 Descriptions

; xtgg: P Backlight LED Cathode supply

2 x::gg: P | Backlight LED Anode supply

5 NC

6 NC - NC

7 NC

8 /IRST I SYSTEM Reset pin. 3.3V, low is active
9 /SPEN I Serial communication chip selection.
10 SPCK I Serial communication clock input.

11 SPDA 1/0 Serial communication data input and output.
12 DO

: X /10 Blue data input

19 D7

20 D8

: : /0 Green data input

27 D15

28 D16

: : /0 Read data input

35 D23

36 HSYNC I Horizontal sync signal.

37 VSYNC I Vertical sync signal.

38 DCLK I Pixel clock input pin.

39 NC

40 NC . NC

j; xgg P Power supply.

43 NC

44 NC

45 NC

46 NC

47 NC - NC

48 NC

49 NC

50 NC

51 NC

52 DEN I Data input enable. Display access is enabled when DE is “H”.
gi g:g P Power Ground Supply

Note:

*1. ——Input, O——Output, P——Power/Ground.
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2. Absolute Maximum Ratings

Items Symbol Min. Max. Unit | Condition
Supply Voltage Vbb -0.3 +4.0 \% GND =0V

Input Voltage ViN -0.3 +4.0 \% GND =0V
Operating Temperature Top -30 +85 °C No Condensation
Storage Temperature Tst -30 +85 °C No Condensation

Note:

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
GND=0V, Vpp =3.3V, Top =25°C
Items Symbol MIN. TYP. MAX. Unit | Applicable Pin
Operating Voltage Vbb 3.0 3.3 3.6 vV VDD
Input High Voltage Vi 0.7xvDD GND V Input pins
Input Low Voltage ViL GND 0.3xvVDD V Input pins
Displon on
Operating Current Ioo - 25 - mA | Static VDD=3.3V
Without Backlight
3.2 LED Backlight Circuit Characteristics
IfLep aNoDE=20mA, Top=25°C
Items Symbol MIN. TYP. MAX. Unit | Note
Forward Voltage VFf - 18.6 - V
Forward Current If - 40 - mA
Life Time L - 50000 - hr
Note:

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

LED A(+) o—

NN NN RN
1 =T T =T L1
NN NIRRT N
B P s P B P B

(CIRCUIT DIAGRAM)
IF=2%20mA, VF=18. 6V TYP

——o LED K(-)
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3.3 Block Diagram
LCD module diagram
LCD Panel
! RO~-R7 ,G0~-G7,B0~-B7
: ! ! /IRES
VCOM | ——
Source + Gate & :
Driver TCON
3.5inch . SDA,SCL.CS
320(RGB)*240 : Cantrol

+{: signal input
i
o

Grayscale o
Manipulation
oltage : VDD,GND
DG/DC L— Power
; LED+,LED-
BLU e : BLU
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4. AC Characteristics
4.1 RGB Interface

411

System Bus Timing for RGB Interface

PVDD=VDD=VDDI= 3.3V, AGND= 0V, TA=25°C, Bare Chip

Tk

(Negatve Polariy) B | VoL v
rNeg;nsr: rl'iE::lsmn.-;u "-"ui'Tm—

!

Towh |

-

Towl |

Twind

Wit

DCLK
(Negatve Polarity)

HEYNC

That

Tk
N - | \al::.(. £ Tom w-

{Negative Polarity) Wi

DOLK
(Megative Poiarity) \_/—\

! Tdest
..

e ™ e

DE Vs
{Pasitive Polarity) 4

/

Tdsu Tdhd
DN X_ 181 GBI :2< // >< Lansl Jala
DCLK Tk
(Posilve Paladity) —\_:-y W Towl
{s
Nm?;hégamﬂ ¥ [ Twst Twhd I V/. f{,"
Tk
|Fum2£li’glam —\_7‘/‘_\_/.__ Towl
- 4 Towh
(Nogetve P > I Thet | mmm f Thw
g a hat | 7
Vi Wit fj ':Ix Wi
[Pmsinpufi.‘ohrm Vi Y.
= |
oE Vi / =] Vi
(Positive Polarity) e Tohg / Idwr\;
DN x 3 18t data K 2nd data J‘// X Last data X
Item Symbol | Min. | Typ. | Max. | Unit Conditions
CLK Pulse Duty Telk 40 50 60 %
HSYNC Width Thw 2 - - DCLK
VSYNC Setup Time Twst 12 - - ns
VSYNC Hold Time Tvhd 12 - - ns
HSYNC Setup Time Thst 12 - - ns
HSYMNC Hold Time Thhd 12 - - ns
Data Setup Time Tdsu 12 - - ns
Data Hold Time Tdhd 12 - - ns
DE Setup Time Tdest 12 - - ns
DE Hold Time Tdehd 12 - - ns
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41.2 SYNC-DE Mode

1 ™ I

WSYNC I
(VDPOL=0)

LI
ALy

VSYNC
(VDPOL=1)
i
HSYNC | | I | Il //

! d
!

i
{
{
I I
i h '
« [ penmnmn g
: v . I e |
; Top S Tvisp N |VSYNCfront!
| VSYNC back pnr::h ! display period bt ! porch |
INPUT L A ! 3
EBE0/ 200080
GROUP J 2 4 .“ 86. (RN
/ ' S
“ Th |
HSYNC
(HDPOL=D) |
L Thw ! .
i ] |
HSYNC : i !
(HDPOL=1)
| Telk,

s JUUUUUUUVAUU UL UL,

i P l | Thp |

| HSYNC back : Thdisp | HSYNC front !

; porch | display period | porch |

DE | i I
i !
oy Y QE0NE7/8080

wen (0] EEEOOA000E

| |
osea ) FEEO07000E!
' :

Parallel RGB Input Timing Table
Parallel 24-bit RGB Input Timing (PVDD=VDD=VDDI= 3.3V, AGND= 0V, TA=25°C})

Parallel 24-bit RGB Input Timing Table

Item Symbol | Min. | Typ. | Max. Unit Note
DCLK Frequency Felk 5 ] 8 MHz
DCLK Period Tolk 125 167 200 ns
Period Time Th 325 371 438 DCLK
Display Period Thdisp # 320 - DCLK
Thbp of SYNG mode set by
HSYNC Back Porch Thbp 3 43 43 DCLK H_BLANKINGEL
Front Porch Thip 2 8 758 DCLK
Pulse Width Thw 2 4 43 DCLK
Period Time Tw 244 260 289 HSYNC
Display Period Tvdisp - 240 - HSYMNC
Tvbp of SYNC mode sat by
VSYNC Back Porch Tvbp 2 12 12 HSYNC I ——
Front Porch Tvip 2 8 a7 HSYNC
Pulse Width Tww 2 4 12 HSYNC

Mate: It is necessary fo keep Tvbp =12 and Thbp =43 in sync mode. DE mode is unnecessary fo keep i
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4.2 POWER ON/OFF SEQUENCE

4.2.1 Power On Sequence

System Control
VDD VDD, PVDD n
oReReser |— |
+ m -
DISP |
Display Signal [ 1 U_//Ll_l M K
T2
Backlight Power i iy
T0 Syztem power stability to GRBE RESET signal 0 ms
T1 | GRB RESET= “High” to DISP="High" 10 ms
T2 Display Signal output to Backlight Power on 250 ms
Note: Display signal: DCLK; VSYNG; HSYNC,; DE; DRIT:0f DG[7:0; DBI7:0}
4.2.2 Power Off Sequence
System Control
VDDVDDI, PVDD Il,r‘;‘r ,
i
GRB RESET 19 1/ ]
DISP
T 1
Display Signal o -
Irmimiemiy/al T
Backiight Power
TO Backlight Power off to DISP="Low" 5 ms
T1 DISP="Low" to IC intermal voltage discharge complete 80 ms
Note: Display signal: DCLK; VSYNC: HSYNC; DE: DR[7:0f DG[7:0f; DE{T:0f

URL: www.topwaydisplay.com
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5.0ptical Characteristics
Ta=257T
ltem Symbol |Condition| Min Typ Max Unit Remark
eT 70 80 -
6B 70 80 -
\View Angles CR=10 Degree |Note2.3
oL 70 80 -
6R 70 80 -
IContrast Ratio CR 6=0° 640 800 - Mote 3
esponse Time r+lF = - msec ote 4
IR T T 6=0° 30 40 N
, X 0.279 | 0.319 | 0.359
White Mote 1,5
¥ 0.259 | 0.299 | 0.339
X TBD
Red Mote 1,5
i ¥ TBD
|Chromaticity
G = Lty Mote 1,5
reen i ote 1,
y | Peek [ e
X TBD
Blue MNote 1,5
y TBD
|Uniformity U 80 - - %% MNote 6
[NTSC : : % |Note5
ILuminance L 800 1000 2 cd/m? |Note 7

Test Conditions:

1. IF=40mA, and the ambient temperature is 25°C.
2. 2. The test systems refer to Note 1 and Note 2.
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Note 1:Definition of 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.

Note 2: Definition of viewing angle range and measurement system.viewing angle is measured at the center point of the
LCD.

Normal line e T
8=p=0° 12 o'clock direction
1
S P
6, il K
[ 2 o~ e-T? \L i i
S o — J
“‘\\__ ! /_!/
/5 ;%_ /// =
=180° A i 7
i e Active Area // =0
i - /
| JF FPC
- =270°

6 o'clock direction

Note 3: Definition of contrast ratio
Luminance measured when LCDis on the " White" state

Luminance measured when LCDis on the "Black" state

Contrastratio (CR) =

“White state “: The state is that the LCD should drive by Vwhite.

“Black state”: The state is that the LCD should drive by Vblack.

Vwhite: TBD V Vblack: TBD V.

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 (TON) is the time between photo detector output intensity changed from 90% to 10%. And fall time (TOFF) is the
time between photo detector output intensity changed from 10% to 90%.

(Wh\te (TFT OFF) | Black (TFT ON) White (TFT OFFy

100%
90%

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 . Every measuring point is placed at the
center of each measuring area.

Luminance Uniformity (U) :

. o F/EEYOE BUIGHINESR .
PRV vl BEIGHIMETZ T FOMDANYT BEIGHLIVER: |
L - Active area length W----- Active area width

L
N} =
~ L/6 L/3 L/3
Vi N 5
" '\:) Nk o/
©
=
> - ) O
& N N AN
™
T
p O a a
Nt Nest
Note 7: Definition of Luminance:
Measure the luminance of white state at center point.
URL: www.topwaydisplay.com Document Name: LMTO35FNAFSA-Rev0.2.D0C
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6.LCD Module Design and Handling Precautions

Please ensure V0O, 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 com 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

6. W B 4! 7l

TEVER VO, VCOM KI5, DARAPRIB =
TR AN [ (45 P IR AR AEAS A ()
AN B ER B R, Y REE BB 1
FTECRE, 18 4% 0044 N FH Bk 15 B AN L
FERT A

TV SRV S S AR ) Sa R T R R
TEIE 56 LU LA (V. A) Y1 Py gt
1710, JEIER XL R T e s itk
B ERA R, PERXD.

& JIE S KA 8 LA M R VR S A

e
TEE BB IR AR T 4T
NP S RS

ER RS B IER:, DUBE xR
b N L S 5.

SE RS R] TC o5 i (U TAB 8% COG) X 484k
AN, TR R TR SRR
WoRBERINRE AL, HRER A ANE L4

==

TE AR s R 5 A 58 2 (A £ B 2 8 1Y
(8] (ATAE A EY) . AR PRI R
AN BRI ARR BR 52 T AN S T A ) S s
AEJEREIUER

8 G I s AR I R A I R
55, TUAT BRI AR I
I — BN [ 2528 — Uk

VBt S AR R T Y T AL FEE ok T
P
HIHERCES . M. miR IR
A7 A PR S A R, 0K I FITRLo
zN 8o SIE AN S

TE e PRIR SR (K / B/ Mgk / TARR
FE) A SUBCE W A B R EGEE I 48 /N
L b

Wi s R W %N 0C~40C
<80%RH.

EALE S BN B E T A R,
Wbk, AESRAREZ P,
IR, B B kK
EIZIES), FE#ER REFE S
B, PGS,

T B B 2 B BRAR, 1 &5 R
TE T A S A R (57 5 B TR SR B e
RS, (N IR IEREH, 55)
A TYIN L e N ey - L (PN OE
HufE 5L o

T TR R R B U BUBURE R, B
1R AR EL TAB #6252 7.

JEEEM AL, EVE RS RIS IR
B JRERTIE], DA IR e i
R SEERASSEARIGRAE.

T 27046 R AR I 25 b e 7 A e A
e, DA ol S e iR B e B g

BUATAE SRR T4, 7 AR LR
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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.

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.

W BRI, FABAR AT (oK) #
A BEBUA R e

IR E AR T oy S il v S SV S i
G A TR (NI B R M 7 i v 5
.

BEBC R A N BN, 1 9% v R S Y
s S 7 SR R 3L Y BRI o

TG R BRI, 2R B R
B3 o

V0 R B AR T B, AR TR U A i

(G0 AN T AL RT) 249 T RE BRI ot Sl s A
.

T R T A AT ORI, $R R ORI B 5
B R AT ARG A M.

DRIV s S 7 o 2 T (Y e P B 5 Xl %%
B e L BT SR AN R TR
TR ORI, FE SRR LR R
B ERTRe& A ik, N IER G,
R EJELI ) P 2 o

TR TR G R VL S B AL 2 R
AN B P 3 ) B SO TR e T AR
A R B LR, AR A T
BRI MO A I, ZEXS ANl 2
FElMEEL, s B SRR B R, I 18 AT
BB KRR

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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Note:
%1, LCD Display Type

*2,
*3
%4,
%2,
X6,
7/,
%3,
*9,

Pixel Arrangment
Interface
Color Depth

Uperating Voltage :

Backlight Supply
Backlight

TFT. Transmissive(F ull

i RGB-STRIPE
RGB 24bit
16./M color

3.3V

View)

Remove Tape

Stiffener

40mA (Constant Current VF=186V tTyp)

White LED

Matched Connector: FH34SRJ-54S-0.5SH or equivalent

Uperating Temperature
%10, Storage Temperature

-30°C~85°C
-30°C~85°C

. 3.15=0°

= ]

i

1.0OMAXD
Components Height

1 T

‘\\\\Conductor Sidle

0.3+0.05

(Cw
v

40403

_ _ W=0.35Cw

K1

Terminal

No

Pin Name

VLED-

VLED-

VLED+

VLED+

NC

NC

NC

/RST

WO O | O U WMV +—

/SPEN

10

SPCK

SPDA

DO

395

D23

36

HSYNC

37

VSYNC

38

DCLK

39

NC

40

NC

41

VDD

42

VDD

43

NC

o B

NC

oc

DEN

o3

GND

o4

1l

GND

P0.oOx(54-1>=26.5+0.1

ATy

C/.0*01

K1 Details
(Conductor side)
Scale=3/1

C

B

A

Rev

Note

Dote

Dwg Title

LMTO33FNAFSA utline

Dwq

Dwg No.

MK-008300-1-1

Date
2023-12-26

Scale

Tol,

4] +£0.3

Unit

mm

Paper Size

©=

Approved

Checked

Drown .
Luo Lin

T O PV

=
\\@\\

VALY




	1.General Specification
	1.1Block Diagram
	1.2Terminal Functions

	2.Absolute Maximum Ratings
	3.Electrical Characteristics
	3.1DC Characteristics
	3.2LED Backlight Circuit Characteristics
	3.3 Block Diagram

	4.AC Characteristics
	4.1RGB Interface 
	4.1.1System Bus Timing for RGB Interface 
	4.1.2 SYNC-DE Mode 

	4.2POWER ON/OFF SEQUENCE 
	4.2.1Power On Sequence
	4.2.2Power Off Sequence 


	6.LCD Module Design and Handling Precautions
	Warranty


