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. Application (M)

This data sheet is to introduce the specification of EQT424EEA537G active matrix 16.7M color
TFT LCD module.

Main color LCD module is controlled by Driver IC AXS15231B.

If any problem occurs concerning the items not stated in this specification, it must be solved
sincerely by both parties after deliberation.

As to basic specification of driver IC refer to the IC specification and handbook.

ARIEAZ N T S48 EQT424EEAS537G A IAERE 16.7M 5 TFT LCD HEER[K RIS -
FR R b B B R AXS 1523 1B $2]

AREAR RSB0 L, X7 2 BN R e o

IKE IC MEARME SR (IC B3 A (FH) .

Construction and Outline (&#5X4)

Construction: LCD panel, Driver (COG), FPC with electric components, 6 White LED lump, prism
sheet, diffuser, light guide and reflector, plastic frame to fix them mechanically.

There shall be no scratches, stains, chips, distortions and other external drawbacks that may affect
the display function.

In order to realize thin module structure, double-sided adhesive tapes are used to fix LCD panels.
As these tapes do not guarantee to permanently fix the panels, LCD panel may rise from the
module when shipped from factory.

So please make sure to design the system to hold the edges of LCD panel by the soft material
such as sponge when LCD module is assembled into the cabinet.

SERARTHIAR , BRZhEL COG, LT Iufi i FPC, 6 A~ LED $k, M8, FHds, St
ANBI a5, BORHEZRALIRIE 5E o

ANREAT AT BEREIA R DI BERIRIIR . 53k, R W AR A AN .

N T SEDLHE AR H A, SR PO B ] R VR T AR o P TS R T AN BE DRAIE 7K A AT 24T T
B, LCD MIRAEH ) I T BE = MR A FZ 2

JIT AE VR St A R 2 BB AN REAR IS, 15 55 0B A0 ) BE T 130 P T 4 55 SRR S8 VAR TR 320
%.
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3. Mechanical Specification (S¥F#)
No. Item Contents Unit
1 Screen size (% ~}) 4.24 inch /
2 Display mode (E/R#) Normally black /
3 View Angle (¥ FULL VIEW /
4 Display format (4>##%) 240%x1020 /
5 | Outline Dimensions (4MER~F) | 30.32(W)x153.90(H)x2.83(D) mm
6 Active area ( Rt 24.92(H)x104.67(V) mm
7 Pixel size(14 %) 0.10383 (H) x 0.10262 (V) mm
8 Interface type (f%1257) MIPI /
9 Color Depth (a5 ) 16.7M /
10 | Module power consumption (B2, TBD W
DiFe)
11 Back light type (#6257 LED /
12 Driver IC (4Kz] I1C) AXS15231B /
13 Weight (FE &) TBD G
Note 1: Not include FPCs & Bezel extrude stucture.
B 1 AEIEHELRN R AL &
4. ABSOLUTE MAXIMUM RATINGS (45} 5B 5 2 € 1H)
Item Symbol Min. Max. Unit Note
Power supply voltage(H.# i\ HLJE) VCI -0.3 +4.0 \Y,
I/O logic voltage (I/O iZ4EH L) VDDIO -0.3 +4.0 \%
Operation temperature G170 E) Top -20 +70 °C
Storage temperature (f# 7R ) Tst -30 +80 °C
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5. ELECTRICAL CHARACTERISTICS (HA4%M:)
5.1 TFT DC CHARACTERISTICS(at Ta=25°C)
TFT B4 (at Ta=25°C)
Item Symbol Min. Typ. Max. Unit | Note

Power supply input voltage CHE 5% LD VCI 3.0 3.3 3.6 \Y
I/0 logic voltage (I/O &% &) VDDIO 1.65 1.8 3.6 \Y
Input voltage 'H' level (i A\ L JE = 7K °F) VIH - - - \Y;
Input voltage 'L’ level (i N\ HLEAK/KF) VIL - - - \Y;
Power supply current  CHL I FELIED IVCI - TBD B} mA
I/0 logic voltage current  (I/O Z#H L) | IVDDIO - TBD ; mA
TFT gat It TFTI )/

ga e.o.n voltage (A WEAPIREENES VGH/VSP ) ) ) v
Input positive voltage(fii A\ 1IE# HJE )
TFT gate off volt TFTI IR M <)/

gaeo.vo age (A WESZiLENES VGLVSN ) ) ) v
Input Negative voltage(fii A 6 i HiJE )
Analog power supply voltage (BHlHJEHE) | AVDD - - - \Y
TFT input common mode voltage

VCOM - - - \% Note1
(TFTHm AL H 4D

Note1 : The value is just the reference value. The customer can optimize the setting value by the different D-IC

Vcom must be adjusted to optimize display quality, as Crosstalk and Contrast Ratio etc..

B ZERRSHM, BT AR EIRA e, VCOM AT MR IUL Bon &

B/ R 7 AL R
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5.2 LED back light (5Y¢XT)
At main panel the back light uses 6 pcs edge light type white LED.
FEE R ik A 6 FitE 4 LED /T
LED CIRCUIT DIAGRAM:
N AN AN A A4
A(+ e K — )
3 —— ——— —_— :
FEEESELED (REES = )
VF=18X 1.5V IF=20mA
Table 4 (% 4)
Symbol (¥ Min. Typ. Max. (& | Unit (& | Remark
Parameter (%) . . o
% ) M | GREED | K | B |
LED Voltage
VLED 16.5 18 19.5 Y
(LED HJE£)
LED Current
ILED - 20 - A
(LED Hi) "
Power Consumption
WLED - 360 - w
(I%) m
Connection
Type(Serial/Parallel/Other) 6S1P LEDs
TR (R /IR I/ HiAth)

Note:
*6 pcs of LED

*Please consider Allowable Forward Current on used temperature

*6 WikT

75 RE FCVF Vi BBl P9 1A I 7] R 300 1 o R P

Fig.1*Schematics drawing of lighting

(RHEE K1)
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6. Interface signals (EOFS)
TFT Module Interface description ( TFT #3R#EO#R )
Int:r:\ce Name 1/0 or connect to Description
1 NC / No connection
2 VCC 3.3 P Power Supply 3.3V
3 IOVCC 3.3 P Power Supply for I/O System(3.3V)
4 RESET I External reset for LCM
5 GND P Ground
6 D1P | MIPI-DSI data lane positive-end input pin1+
7 D1N | MIPI-DSI data lane negative-end input pin1-
8 GND P Ground
9 CLKP | MIPI-DSI clock lane positive-end input pin+
10 CLKN | MIPI-DSI clock lane negative-end input pin-
11 GND P Ground
12 DOP 1/0 MIPI-DSI data lane positive-end input pin 0+
13 DON 1/O MIPI-DSI data lane negative-end input pin 0-
14 GND P Ground
15 TE O Tearing effect output pin
16 LEDA P Power for LED backlight(Anode)
17 NC / No connection
18 LEDK P Power for LED backlight(Cathode)
19 ID2 @) LCD ID
20 TP_VCC / No connection
21 TP_RESET | TP Reset, low active
22 TP_INT 1/0 TP Interrupt pin
23 TP_SDA 1/O I2C interface data pin
24 TP-SCL 1/O I2C interface clock pin
25 GND P Ground
33 GND P Ground
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7. AC CHARACTERISTICS CGIiidEtt:)

5.4.7.1. High speed mode

DSI-CLK+

DSI-CLK-

/

/i

UIINSTA |  UIINSTB

2XUTINST

DSI-DN+ /4 >\< 7
DSI-DN- B — j} A
TDS TDH TDS TDH
! Tdftdata Tdftdata | |
i | Tdftelk Tdftclk | i
DSI-CLK+/- : ; 7\ ,‘ :
DSI-DN+/- | | 20% | |
________ L __/ Y u S WAy __ W _ , 7y _
i 1 |
i 60% i
0V Reference for 1 I
differential clock/data input 7 ! F“”_ HS
i i \:nltaggc
\ T~ \ |t /T
Specification Description
Parameter. | Symbol Parameter Unit
MIN TYP | MAX
D3 IXUT Double UI instant 4 25
CLK+/~ XUlinstA ouble Ul instantaneous ns
DSI- Ulinsta Ul instant. half ) 125 UI=UImnsta=UlinstB
instantaneous halfs . ns
CLK+/- Ulinsts
DSI-DO+/- Tos Data to clock setup time 0.15 - Ul
DSI-D0+/- Tou Data to clock hold time 0.15 - Ul

Figure: AC characteristics for MIPI-DSI High speed mode
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5.4.7.2. Low power mode

Specification
Parameter | Symbol Parameter Unit
MIN | TYP | MAX
Low Power Mode
DSI-D0O+/- Length of LP-00, LP-01, LP-10 or LP -11 periods MPU
Trexm . 50 - - ns
Display Module
DSI-DO+/- Length of LP-00, LP-01, LP-10 or LP -11 periods Display
R Module MPU BRI D | =
DSI-D0+/- T 2XT
Tra- Time-out before the MPU start driving - s
SURED LPXD LPXD
DSI-D0+/- SXT
T1a-GETD Time to driver LP-00 by display module “PXTS - - s
DSI-DO0-+/- . . 4XT ns
Tra-Gop Time to driver LP-00 after turnaround request - MPU - -
LPXD
DSI-D0+/- Ratio Ratio of Trpxm / Trexp 23 3
Trex between MCU and display module
MCU in controlling Control change  Display module controlling
[ [
TLPXM TLPXM TEPXM : | TLPXD TLPXD
- - “-p>a—>
DS}—DD% ________________ — % T ta—surq'am : i
DSI-DO- \ ) R | L
"4 7 ) by .. | ey s e s e | sl
LP-11 LP-10 LP-00“ LP-10 LP-00 LP-10 LP-11
Tta-oetd >
Figure: BTA from the MCU to the Display Module
MCU in controlling Control change  Display module controlling
[ [
TLPXD ' TLPXD TLPXD | | TLPXM TLPXM
<“-r>a—> B et S—
DSKDO+ N "1 = TN - e, T ta-sur'pd : R e
DSI-D63 . ;g | Ly
(P ) [ e s men e m | _#
LP-11 LP-10 LP-00 LP-10 LP-00 LP-10 LP-11
Tta-oco >
Figure: BTA from the Display Module to the MCU
5.4.7.3. Bursts
Parameter | Symbol | Parameter Specification ‘ Unit ‘

2023-03-06

Pagel40 Version V0.5
The information contained herein is the exclusive property of AXS Technology Corp. and shall not be distributed, reproduced, or disclosed in whole or in
part without prior written permission of AXS Technology Corp.
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MIN TYP | MAX
High Speed Data Transmission Bursts
DSI-Dn-+/- Trpx Length of any low-power state period 50 - - ns
) ) i N
DSI-Dnt/- Ths- Time to driver LP OQ to prepare for HS 40ns + 4UT ) 85ns ns
PREPARE transmission 6UI
Thys-
DSLDnt /- PREPARE Tus-prEpARE T time to driver HS-0 before the 145ns + ) ), ns
+Tgs. sync sequence 10UI
ZERO
Time to enable Data Lanereceiver line Time for
Tb-TERM- . 35ns +
DSI-Dn+/- termination measured from when Dn crosses | Dn to reach - AUL ns
EN
VIL(max) Ve
DSL-Dn+- | Tis.skp Time-out at RX to ignore transition period of 40 ) 55ns + ns
EoT 4UI1
Ssibair. | T Tlmef to 1drlver fhpjazd d:)f.fere;ntlal max (SUL
-Dn+/- X - - ns
HS-TRAIL state after last payloa ata bit of a HS 60ns+4UT)
transmission burst
DSI-Dn+/- | Tas-exit Time to driver LP-11 after HS burst 100 - - ns
Time from start of Txs.TRATL 105ns
DSI-Dn+/- Tko . - - ns
kot Period to start of LP-11 state +12U1
DSI'CLKJ“W'\ ) . Ve 7N Y 7N Y -\ Y mn Tam
DSI-CLK- A-AA-A_A_ AL KNA A NeALAL A A \_ACA_A_A_AN_A_Y N A_A_A_
T hs- T hs- T hs-
TIpx| prepare=| zero sync
DSI-CLK+ < =<p P > < > . > Djscpnnegt
DSI-CLK- Terminator
VIH(min) ~=c====ssooo oo} ___ I P V——
VIL M %) Gt el nllil , € ! S ~tartlugts etk siegiienonty (il el oo :>7/ ———————
g R XX X X
V term-en(max) Ths-skip | [«
£p-11 M-01)) Lp-00 Teol et
T d-term-en Ths-trail by o™
T hs-settle

Figure: High Speed Data Transmission Bursts
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T eot T clk-settle
VIH(min) . < >
____________________________ s olk-tefmen
VIL(max) | Telkpost | | ___ /) N\ ___ B I
DSI-CLK+- o= £~ / o
e e
’ T clk-
- prepare «—><«—»ap| T clk-pre
Discount T olkctrail T clk-zerJ)
VIHEuin) Tl
Y410 5611« oot et st | Wl v
DSI-Dn+/-
Figure: Switching the clock Lane between clock Transmission and Low Power Mode
Specification
Parameter Symbol Parameter Unit
MIN | TYP| MAX
Switching the clock Lane between clock Transmission and Low Power Mode
Time that the transmitter, shall
continue sending HS clock after 60ns +
DSI-CLK+/- Tcrk- - -
CLEPOST the last associated Data Lanehas 52Ul ns
transitioned to LP mode
Time that the HS clock shall be
drivern prior to any associated Data
DSI-CLK+/- TcLkpPrRE Y0 A 8 - - Ul
Lanebeginning the transition from
LP to HS mode
Time to driver LP-00 to prepare
DSI-CLK+/- TCLK-PREPARE ,p, P 38 - 95 ns
for HS clock transmission
Time-to enable Clock Lanereceiver Time for
DSI-CLK+/-= TeLK-TERM-EN line termination measured from Dn to reach - 38 ns
when Dn crosses VIr(max) VTERM-EN
Terk- Terk- + time for lead HS-0
DSLCLK 4/~ CLK-PREPARE .CLK PREP.ARE 1me for f.:a 300 i i ns
+Tcrk-ZERO driver period before starting Clock
Time to driver HS differential state
DSI-CLK+/- TeLk-TRAIL after last payload clock bit of a HS 60 - - ns
transmission burst
Time fi tart of TeLk. 1
DSL-CLK4/- Tour 1m.e rom start of TcrLk-TRAIL i i 05ns ns
periodto start of LP-11 state + 12U1

5.4.7.4. LP-11 between High Speed and Low Power Modes
DSI-D0 High Speed or Low Power modes are starting or finishing from/to Stop State (SS, LP-

2023-03-06

Pagel42
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11) when
different combinations, what are listed below, are possible:
1. High Speed Mode => Stop State (SS, LP-11) => High Speed Mode
2. High Speed Mode => Stop State (SS, LP-11) => Low Power Mode
3. Low Power Mode => Stop State (SS, LP-11) => High Speed Mode
4. Low Power Mode => Stop State (SS, LP-11) => Low Power Mode
The Low Power Mode is also including 2 different functions:
1. Escape
2. Bus Turnaround (BTA)

Stop State (SS, LP-11) Timings from Previous mode to Next mode

Escape mode HSDT BTA

Next

Previous ;
Min

Max

Min

Max

Min

Max

Escape mode

100ns

100ns

100ns

HSDT

60ns+52U1

60ns+52UI

60ns+52U1

BTA

100ns

100ns

100ns

8. POWER SEQUENCE (HJER )

6.1. Normal Power On/Off Sequence

VDDI and VCI can be applied in any-order. VDDIand VCI can be powered down in any order.
In a MCU system, VDDI is typically generated from VCI by.a DC-DC or LDO converter. So
generally speaking, VDDI is powered up after the VCIL

During power off, if LCD is in the Sleep Out mode, VDDI and VCI must be powered down
minimum 120msec after RESX has been released.

During power off, if LCD is in the Sleep In mode, VDDI or VCI can be powered down
minimum Omsec after RESX has been released.

CSX can be applied at any timing.or can be permanently grounded. RESX has priority over
CSX.

Note 1: There will be no damage to the display module if the power sequences are not met.

Note 2: There will be no abnormal visible effects on the display panel during the Power On/Off
Sequences:

Note 3: There will be no abnormal visible effects on the display between end of Power On
Sequence and before receiving Sleep Out command.

Also, between receiving Sleep In command and Power Off Sequence. If RESX line is not held
stable by host during Power On Sequence, then it will be necessary to apply a Hardware Reset
(RESX) after Host Power On Sequence is complete to ensure correct operation. Otherwise, function
1s not guaranteed.

The power on/off sequence is illustrated below:
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External VDDI/ VCI ON Sleep in
¢ ¢ >2 frames
MIPI Data / CLK lane Host video off
at LP-11 state ost video o
¢ ¢ >10ms
HW RST External VDDI / VCI OFF
>10ms
Initial code
Y
Sleep out
>120ms
Display on
| |
| |
Before/Same Lvith VDDI
VCI | |
VDDI |
|
RESX |
!
|
MIPI |
Data/CLK |
|
| I
Host CMD | |
| == mitial SLPOUT DISPON
. | | >10ms \ >120ms ‘
Video I I : -

Packet
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|

V(I ll \‘

V(I 1ot after VDDI

VDDI \
|

RESX \1\
|

>2 frames

|
|
|
{
|
|

SLPIN
No limit

v <
2 g
z 8
-

6.2. Abnormal Power Off

The uncontrolled power off means a situation when e.g. there is removed a battery without the
controlled power off sequence. There will not be any damage for the display module or the display
module will not cause any damage to the host or lines of the interface. At an uncontrolled power off
event, the display will go blank and there will not be any visible effects within (TBD) second on the

display (blank display) and remains blank until “Power On Sequence” powers it up.

6.3. Power flow chart

Normal display mode on = NORON Power on sequence
HW reset
Sleep out = SLPOUT SW reset

Sleep in = SLPIN

SLPIN
- —
Sleep out Sleep in
Normal display mode on Normal display mode on
SLPOUT

Note 1: There is not any abnormal visual effect when there is changing from one power mode to another
power mode.
Note 2: There is not any limitation, which is not specified by this spec, when there is changing from one power
mode to another power mode.
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9. Optical Characteristics (J&2324%4E)

item T H Symbol | Condition | Min. (& | Typ.(% | Max. (& | Unit (32 | Remark
J\ V) AT vy
(FEfD %4 /MED HEAE) RED AL (&)
Rise
Response time | (74 Tr Note 1
\ 6=0° - 35 45 ms
(I JRZ ] ) +Falll +Tf FIG.1
CTE
Luminance CGEfE) Br 6=0° 300 350 - Cd/m? Note 3
T FIG.2
Luminance uniformity
YU 9=0° 80 85 9 Note 4
— - (o]
(REHIHY) FIG.2
Note 2
Contrast ratio (XFLLE) CR 0=0° 700 - - -
ontrast ratio ) F|G2
T
Of) - 80 -
(T
Viewing Bottom 80
angle(with D Note 6
CR=10 degree
Polarizer) Left 80 FIG.3
LD (i) ) )
Right
9 - 80 -
CHID
ChromatiCity White X 0.27 0.30 0.33 Note 5
coordinates iy CIE - FIG.2
CEaAshr) v 0-28 031 034 CIE1931
Note 5
NTSC (B - 75 80 - %
P FIG.2

Note1. 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 (Torr) is the time between photo detector output intensity changed from 10% to 90%.
For additional information see FIG1.

Note2.Definition of contrast ratio

Contrast ratio(Cr) is defined mathematically by the following formula.

For more information see FIG.2.

Luminance measured when LCD on the “White” state

Luminance measured when LCD on the “Black” state

Measured at the center area of the LCD

Contrast ratio=
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Note3.Definition of surface luminance
Surface luminance is the luminance with all pixels displaying white.
For more information see FIG.2.
Lv = Average Surface Luminance with all white pixels(P1,P2,P3, ...... ,Pn)
Note4.Definition of luminance uniformity
The luminance uniformity in surface luminance is det-ermined by measuring luminance at each test
position 1 through n, and then dividing the maximum luminance of n points luminance by minimum
luminance of n points luminance.For more information see FIG.2.
Yu = Minimum surface luminance with all white pixels (P1,P2,P3,......., Pn)
Maximum surface luminance with all white pixels (P1,P2,P3,......,Pn)
Note5. Definition of color chromaticity (CIE1931)
CIE (x,y) chromaticity,The x,y value is determined by screen active area center position P5.For more
information see FIG.2.
Note6. Definition of viewing angle
Viewing angle is the angle at which the contrast ratio is greater than 10. angles are determined for the
horizontal or x axis and the vertical or y axis with respect to the z axis which is normal to the LCD

surface.

For more information see FIG.3.

For viewing angle and response time testing, the testing data is base on Autronic-Melchers’s
ConoScope or DMS series Instruments or compatible. For contrast ratio, Surface Luminance,
Luminance uniformity and CIE,the testing data is base on TOPCON’s BM-50r BM-7 photo detector or
compatible.

FIG.1. The definition of response Time

> Tr= —Tf-—

100%
D 90%

Optical
Respons

1%%

white black white

FIG.2. Measuring method for contrast ratio, surface luminance,
luminance uniformity, CIE (x,y) chromaticity
H,V : Active area
Light spot size & =1.5mm (BM-7)50cm distance or compatible distance from the LCM surface to
detector lens.
Test spot position : see Figure a.
measurement instrument : TOPCON’s luminance meter BM-7 or compatible ,see Figure b.
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-.':'; Column e

"'""E‘I L5 A3
) Iy BM-T

Row FIELD=1
P; T FG

-F l,} "E'E':' CEMNTER OF THE SCREEN
Figure a Figure b

FIG.3. The definition of viewing angle
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10.LCD Module Outline dimensions (BZH4EE )

1 | 2 | 3 4 5 7 6 7 7 V02
N “——U S, _I— @ Pin|DESCRIPTION
LY = 1 NC
22 RO H BIRE s
m 3 10VCC 3.3
3 w@n.—. __H_H__ 1& 4| RESET
ﬂ 5 GND
! m \ 6 D1P
7 DIN
8 GND
CLKP
10 CLKN
—A=—2.00£0.5 " GND
12 DOP
y 13 DON
@W>_H 14| GND
15 TE
16 LEDA
. . 17| NG
c 8 - 4.24" TFT WW W 18 LEDK
£ 23 3 2 19| 102
2 9% 240 () XRGBX = s -
W, 4 R 1020 (V) DOTS _HL H,A M“u qHx,m\mﬂmuq
- & & [22] TP-InT
W 23 | TP-SDA
F 24 | TP-SCL
s 23,0040, 51 ; [25] oo
1 m |
iz
CCREZHIIAY
L= ihE5H: 2.5D;
s AR
, IELE = TH (7506)
PI#pSRPPCREE
0.210.03 1ovee
34 CHERHD , (Arcotest Dyn 10K
%ﬂEixvsoozo:oé ECG T 1T i 58 DX 35 ¥ | Kln ol 102
NC
, ;,58837 mi;@:f .mimﬁg,miozf (i 0mn 20007 LED CIRCUIT DIAGRAM:
T A(+)
. 7M Color LCD, Transmissive, Normal Black ® 5 I SELED (IR BE ¢ /5t 35)
8 SCALE: 4:1
S mmmsEw VF=18+1.5V IF=20mA
B : FH35C-258-0. 3SHN (50)
& il & VRYITIT SHHR KRB (AT B2
Z T RPN )e
With TP 300 cd/m2(min. ), 350 cd/m2(typ.) - - -
3 ¥=0.3140.03 Vol | A\ | NEW JEL R 20251210 | PRODUCT NO. DRAW NO. REV
7. 1C: >xw:§5 LCD: SC819-042WDUZ EQT424EEA537G—CD EQT424FEA537G V01
NTSC: 75%Min 8O%TYP : XfLLJE: 700Min, &i%: 750032000 —
Uniformity: 80% Min 85% TYP (The luminance is the average value of 5); Drawn | A/ 20251210 | Projection: m@
8.t * M RREIGT, W O WEHER: o
9. REEWI A% +0. 15; Check Unit: mm
10. SABCTH/%<0. 3mm Approve Scale: 1:1
1 2 3 4 5 6 7 7 8
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11.Packaging Specification (fI3E81#)
1.1 Package quantity inone Box: TBD PCS
1.2 Box Size : TBD mm * TBD mm * TBD mm
1.3 1BOX=TBDCARTON
1.4 1 CARTON = TBD (Full tray) +TBD (dummy / top tray) =TBD tray
1.5 1 TRAY =TBD PCS LCM
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