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. Application (MF)

This data sheet is to introduce the specification of EQT242BQZ384G active matrix 16.7M color
TFT LCD module.

Main color LCD module is controlled by Driver IC ST7796,Touch IC CST3530.

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.

I N T4 EQT242BQZ384G A JFAERE 16.7M F i TFT LCD A5k i KUk -
TR T s BB UK B0 ST7796, #%1, fili 2t /- CST3530.

RO AR R HE WA AR, X7 S AN .

UK IC HIFEA MM SIE (IC #k&H) AAESE (T .

Construction and Outline (Z&#E5XK&)

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.

SERIR TR, JR3hEL COG, i FIufb FPC, 6 ANEK LED B, #eifr, ¥ekds, S
A% BURMEZEH U E

ANREAT AT REREIA TR DI BE IR . V538, . MR AR S ARG .

N T SEDLEAURRE P AR, SR O B e ] R YRt TR o E TS R AN R DRAIE 7K AT 28] 5 T
B, LCD MIARAE R I AT RE = MAKER A F2 3

JIT CAPE TSt AR DR AR AT RIS 37 55 A0 Hg (o 3 5 M) T T Bl YU 407 S5 O e S48 VLt TR AR ) 32
%.
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3. Mechanical Specification (SH#)

No. Item Contents Unit
1 Screen size (%R ~) 2.42 inch /
2 Display mode (ERER) Normally black /
3 View Angle (VL) FULL VIEW /
4 Display format (4>#%) 240*400 /
S Outline Dimensions (#MER)D | 41.03(W) X 67(H)*X2.85(D) mm
6 LCD Active area (LCD E/x7EMD | 31.68(H)*52.8(V) mm
7| Cover Viewe area (#H AJ¥LIEFD | 31.18(H) %X 52.3(V)

8 Pixel size(f3 ) 0.132 (H) x 0.132 (V) mm
9 Interface type (fEI1257) MIPI /
10 Color Depth (Fi{aixE ) 16.7M /
1 Module power consumption (%41 0.5 W
DI#E)
12 Back light type (§5:25%1) LED /
13 Driver IC (3R} 1C) ST7796 /
CST3530
14 Weight (H &) 13.78 G
15 Gsensor IC da218E /
Note 1: Not include FPCs & Bezel extrude stucture.
FE 1 AEFEHEZ AR A &
4. ABSOLUTE MAXIMUM RATINGS (#4554 2 1)
Item Symbol Min. Max. Unit Note
Power supply input voltage for TFT
VDD -0.3 4.6 \
(TFT HLFEHIA D
Operation temperature GzATI%) Top -20 +70 °C
Storage temperature (fEAFIRE) Tst -30 +80 °C
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5. ELECTRICAL CHARACTERISTICS (HS%HE)
5.1 TFT DC CHARACTERISTICS(at Ta=25°C)
TFT Etf& i (at Ta=25°C)
Item Symbol Min. Typ. Max. Unit | Note

Power supply input voltage CH 5% A\ HLJE D VDD 25 2.75 3.3 \Y
I/0O logic voltage (I/O &% i &) VDDIO - - - \Y
Input voltage 'H' level (i A\ H & 57K F) VIH 0.7vDD - VDD \Y;
Input voltage 'L' level (i A\ HLEAK/KF) VIL GND - 0.3vDD \
Power supply current  CHLiJ5 HL) IVDD - 19 ) mA
/0 logic voltage current  (1/O Z#HEH R | IVDDIO - B} B} mA
TFT gat It (TFTT )/

gate on voltage ) NEAPIRiVER VGH/VSP ) ) ) v
Input positive voltage (4 \ 1EA% FiLJE D
TFT gate off volt (TFTII=MHE) /

gate off voltage i 1196 T L VGLVSN ) ) ) v
Input Negative voltage (% A\ fi % B %)
Analog power supply voltage (BHIHJEHE) | AVDD - - - \%
TFT input common mode voltage

VCOM - - - V Note1
(TFTH AL H £

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

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

wE: ZERARSEE, MHTARREREG TR BOEE, VCOM LA TIHER AL B R, thindt. X fEss
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5. 2 LED back light (5Y6XT)
At main panel the back light uses 6 pcs edge light type white LED.
FEHOCHI F R A 6 HiE 4 LED AT
Table 4 (kX 4)
Parameter (%0 Symnbol €2 IE'Min. ]’yp Max. (B | Unit (1 Rem‘ark
i) (B/AMED | (iR | KMED (W) (&)
LED Voltage
VLED 16.8 18.3 19.8 Y
(LED HJE)
LED Current
ILED - 20 - A
(LED Hi) "
Power Consumption
WLED - 366 - w
(HLTH ) m
Connection
Type(Serial/Parallel/Other) 6S1P LEDs
R (A I/ IR I/ Fo At )
Note:
*6 pcs of LED
*Please consider Allowable Forward Current on used temperature
*6 WUAT
T 7% R SO VEYE Bl A AR L [F) B AL PS8 P R 5
o L o o S e

A O

P

p—p—0 KK

(Im=20mA V{=16.8V-19.8V)

LED CIRCUIT DIAGRAM

Fig.1*Schematics drawing of lighting (£:#IlIRIHE K.1)
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6. Interface signals (ZEZMO{F5)
TFT Module Interface description (TFT #EHuE: OH#EiR)
Interface 1/0 or connect L.

No. Name to Description

1 LEDA P Power for LED backlight(Anode)

2 LEDA P Power for LED backlight(Anode)

3 NC / No connection

4 NC / No connection

5 LEDK P Power for LED backlight(Cathode)

6 LEDK P Power for LED backlight(Cathode)

7 GND P Ground

8 GND P Ground

9 12C_DATA 110 I12C interface data pin

10 12C_CLK 3.3V 110 I12C interface clock pin

11 LCD_RST I External reset for LCD

12 CTP_RST I/0 External reset for TP

13 GND P Ground

14 CTP_INT I/O Touch screen interrupt

15 GSENSOR_INT I/O Gsensor interrupt

16 GND P Ground

17 DSI CLK N I MIPI-DSI clock lane negative-end input pin

18 DSI CLK P I MIPI-DSI clock lane positive-end input pin

19 GND P Ground

20 DSI DO N 110 MIPI-DSI data lane negative-end input pin zero
21 DSI DO P 110 MIPI-DSI data lane positive-end input pin zero
22 GND P Ground

23 LCD_DET @) LCD ID

24 SYS_VCC3V3 P Power for LCD(3.3V)

25 SYS VCC3V3 P Power for LCD(3.3V)
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CTP Module Interface description (CTP #EHuE: OH#EiR)
Interface
No Name 1/0 or connect to Description
1 12C_DATA P I2C interface data pin
2 2C_CLK P I2C interface clock pin
3 CTP_RST 110 External reset for TP
4 GND 1/0 Ground
5 CTP_INT 110 Touch screen interrupt
6 LCD_3V3 | Power for TP 3.3V
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7. AC CHARACTERISTICS (GEifhit)
7.4.5 MIPI Interface Characteristics
High Speed Mode — Clock Channel Timing
DSECLIGH e =
DSI-CLK- I
) 2xUlnsT >
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

High-Speed Data Transmission

L1 \

VIHLPRX(Max)

DSI-DO-

DSICLK*, - -~ —yrb- P e AR s
DSICLK- M . A K Ju’\_ll{,-'. if
Tiex Tuserepams | Thsizeno Tusame
DSI-D0+ - A
\ \
VIHLPRX(Min) ———— ——- R R Al o S

Capture1®

Disconnect

Terminator —

Data Bit
ThseeTne
LP-11 LP-01 LP-00 L P G,
Dimb%gwﬂiimzr%?g%ahon High Speed Mode, Enable Rx Line Termination Di‘?’:ﬁfilsliilc:re
Parameter Symbol MIN TYP MAX Unit
Time to drive LP-00 to prepare for HS transmission Trerrepare 40+4U1 85+6U1 ns
Time from start of t HS-TRAIL or t CLK-TRAIL period to start of LP-11 state Teor 105+12U1 ns
Time to enable data receiver line termination measured from when Dn crosses VILMAX Ths-TErRMEN 35+4Ul ns
Time ta drive flipped differential state after last payload data bit of a HS transmission THe-TRAIL 60+4U1 ns
Time-out at RX to ignore transition period of EoT Trs-skr 40 55+4U1 ns
Time to drive LP-11 after HS burst Trsear 100 ns
Length of any Low-Power state period Teex 50 ns
Sync sequence period Ths-syne aul ns
Minimum lead HS-0 drive period before the Sync sequence Ths-zero 105+6UI1 ns
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Switching the Clock Lane between Clock Transmission and Low-Power Mode
Toikseme
L TCLK—TER-‘-E‘I
VI PRGMG o e e s S s
VIHLPRX(Max) - : L AP . SO VU N
; S ! i i i (Y e A i
, e : NIy aya'a? ) S &) e
DSI-CLK-/ i / ! i i H o
L Teikrost P Tewx-trai gl Tug-exi j‘ Tiex ‘TCL"-“REP“E‘ Teikzero ‘E‘ Towx-pre & Tiex ‘_‘THE‘rﬂREF_':RE
HS-0M1 HS-0 LP-11 LP-01 LP-00 HS-0 HS-0/M1
Disconnect
Terminator., | :
£
VIHLPRX(Min) -+ -————— —-y/——— ——————————————————————————————————————————————————————
VIHLPRX(Max) -+ —————— i e e i e e e i i e e e e i
DSI-DO0+ I.:;J'
DSI-DO- i
‘ Trz-skim >
Parameter Symbol MIN nYe MAX Unit
Time that the transmitter shall continue sending HS clock after the last associated Data
T cuxrost 60+52U1 ns
Lane has transitioned to LF mode
Detection time that the clock has stopped toggling T cixmiss 60 ns
Time to drive LP-00 to prepare for HS clock fransmission T cLkrrepare 38 95 ns
T cLk-PREPARE
Minimum lead HS-0 drive period before starting Clock 300 ns
+T cikzero
Time to enable Clock Lane receiver line termination measured from when Dn cross
T HsTERM-EN 38 ns
VIL,MAX
Minimum time that the HS clock must be set prior to any associated date lane beginning
T cLk-PrRE 8 ul
the transmission from LP to HS mode
Time to drive HS differential state after last payload clock bit of a HS transmission burst T cuxTrRAL 60 ns
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Bus Turnaround Procedure

MPU is Controlling

Control Change

Display Module is Controlling

DSIDO+  L.e..] e e == DL e et
DSI-DO- . ; /
.\ ¥ Ay r
OO, = i A R T TR i e 17 = e =T ) [
: TTA-GETD o
DISpEy WIOOUE 15 OO Control Change
DSI-DO+ ... B L e I - - e e Tsveayey
DSI-DO- i ¥ i /
\ ! \ 4
. N oo i = TR e s = T O OO,
Parameter Symbol MIN TYP MAX Unit
Length of any Low-Power state period : Master side Teex 50 75 ns
Length of any Low-Power state period : Slave side Teex 47.5 50 525 ns
Ratio of Tiex (MASTER)Y Tiex (SLAVE) between Master and Slave side Ratio Tiex 213 3r
Time-out before new TX side start driving T Tasure Tiex 2 Tirx ns
Time to drive LP-00 by new TX Tracer 5 Trex ns
Time to drive LP-00 after Turnaround Request T taco 4 Tiex ns
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7.4.6  Reset Timing
Shorter than Sus | -
i‘—b: e TRW > :
RESX Y\ i \ ;z!‘
| | ! o
I I I by
|
| |
le J
Displ LI —
i F ; Initial condition
— Normal operation >< During reset >< (Default for H/W reset)
1
Reset Timing
VDDI=1.8V,VDDA=2 8V, AGND=DGND=0V, Ta=25T
Related Pins Symbol Parameter MIN MAX Unit
TRW Reset pulse duration 10 - us
RESX - 5 (Note 1, 5) ms
TRT Reset cancel
120 (Note 1,8, 7) ms
Table 1 Reset Timing
Notes:

1. The reset cancel includes also required fime for loading ID bytes, VCOM setting and other settings from NVM (or similar device) to

registers. This loading is done every time when there is HW reset cancel time (tRT) within 5 ms after a nising edge of RESX.

2. Spike due to an electrostatic discharge on RESX line does not cause irregular system reset according to the table below:

RESX Pulse

Action

Shorter than 5us

Reset Rejected

Longer than Yus

Reset

Between 5us and Y9us

Reset starts

3. During the Resetting period, the display will be blanked (The display is entering blanking sequence, which maximum time is 120

ms, when Reset Starts in Sleep Out —mode. The display remains the blank state in Sleep In —mode.) and then return to Default condition

for Hardware Reset.

4. Spike Rejection also applies during a valid reset pulse as shown below:
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I 10u=
Reset is accepted

10us

f——

'| 20ns

Less than 20ns width positive spike will be rejected.

5. When Reset applied during Sleep In Mode.

6. When Resef applied during Sleep Out Mode.

7. It is necessary to wait 5msec after releasing RESX before sending commands. Also Sleep Out command cannot be sent for

120msec.
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8. POWER SEQUENCE (HJER )

\VDDI and VDD can be applied in any order.

VDD and VDDI can be power down in any order.

During power off, if LCD is in the Sleep Out mode, VDD and VDDI must be powered down minimum 120msec

after RESX has been released.

During power off, if LCD is in the Sleep In mode, VDDI or VDD 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.

Note 4: If RESX line is not held stable by host during Power On Sequence as defined in the sequence below, then it will be necessary to
apply a Hardware Reset (RESX) after Host Power On Sequence is complete to ensure correct operation. Otherwise function is not

guaranteed.

The power on/off sequence is illustrated below (320RGB x 480)

|
e——

L

Trew = +/- no limit

Tfow = +/- no limit —}

VDD

VDDI JF i
I g Timing when the latter signal rises 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.

point of 90% of 2.75V, not 90% of 2.6V.

e.g. When VDD comes later, this timing is defined at the cross "

I
|
i
I
I
I
Timing when the latter signal falls up to 90% of its typical value. g:
i
i
i
i

Trewsssx = + no limit

]

Tfew-resxz = min 0ms

1
R [ PR

L (Trewecsx = +- no limit
i .J!-‘o" """"""""""" i
CSXH or L} .- X
—r' i\----l------------.---- :
1—:-,' ! II;[[BN-RESX =+ no limit
B :
( g il | :L Tlew-resx1 =
B L |
sleep-out mode) IL 30% : 120ms
i g
]
]

RESX 1 N
( 30% *

sleepin mode) |
I

Tfew-resw is applied to RESX falling in the Sleep In

Tfew-resn is applied to RESX falling in the Sleep Out Mode.

Mode.
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The power on/off sequence is illustrated below for other resolution (less than 320RGB x 480)

No limit

—

1L

VDDI

k

T

_ Nolimit

RESET

-+

Ll

e e s sy

’ [
’ 3
L

MIPI lane

- No limit

CLK/DAT

_ >120mS.

Include Video Packet

N, .
et ~

>120mS. 4 :i—

-1

ZoY.

> framegu

/ 1 1

|ni1iar>—<8|p0ufp_@—
3 P
1 1

R
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9. Optical Characteristics (G&224%4F)

ltem T H Symbol | Condition | Min. (& | Typ.(#¢ | Max. (& | Unit (£ | Remark
em I . . -
(FEfD (FH /MED HEAED KMED A1) (1)
Rise
Response time | (LE7F) Tr Note 1
‘ 6=0° - 30 35 ms
QEISAEYED +Fall +Tf FIG.1
CRE
Luminance (=2 Br 8=0° 800 850 Cd/m? Note 3
T FIG.2
Luminance uniformity
6=0° Note 4
N YU 80 - - %
(ST FIG.2
Note 2
Contrast ratio (XLHLE) CR 0=0° 800 1000 - -
ontrast ratio I F|G2
T
°p 80 - -
(T
Viewing Bottom 80
angle(with B Note 6
CR210 degree
Polarizer) Left 80 FIG.3
HLfA) (i) ) )
Right
9 80 - -
CHi)
White Chromaticity X 0.28 0.31 0.34 ) Note 5
B CIE FIG.2
- Y 0.3 0.33 0.36 - CIE1931
Note 5
NTSC (EMAE) - 60 65 - %
PR ’ 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

Contrast ratio=
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Measured at the center area of the LCD
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)
Note4d.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

> . -

Optical
Response

)
5

EDN
ol

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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_H; Column .
¥ __PHOTD CETECTOS
viel | B, P |p,
Fa i . a5 BM.7
Row FIELDa1"
R s BY
T - T I
'F: £ 'E" Fa CENTER OF THE SCREEN
Figure a e

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

1 2 | 3 | 4 | 5 | 6 | 7 Vol
Pin | LG
1 |LEDA
2 |LEDA
3 |ne
4N
2 3 . < —
A L S CEipy ] o
FPCE 7 i %% o
#41,0340,05(TP O.D) —— w wm DATA
——34,82%0.15 *3.1402 *2.85:0.2(Total) Ty
%&M&mﬂ@ o ‘zm_ﬁnu>” o 074005(06) 10 [126_GLK 3,
kS : - 0.15(0CA) ‘“M LOD_RST
m Mm ~—31.18(TP V.A) 493 | [ —— 10.33+0.5 _  _ 13 .ohwaq
B - ! P — 14 |CTP_INT
,\\I / \ /< / N 15 |GSENSOR_INT|
o ) m ﬂ 16_|aND
L HRBTLE 17_|DSI_CLK N|
B )1 18 psI_cik P
& & 19 |ND
5 L=z m - - ["20 [osi_poN
0. lnm —SETR4,
R HAF mm 3 & 2.421TFT & Py ) & Z b0 p
g3 m & || 24oneze0 \ H 23 |Leo_DET
ﬂ. m n{o\ o Viewing direction:FREE m M g
d5s - — g 25 sts_vooavy
4
\\ MERARBRER, : :
“ERe/ BERERIC
) e = \ " ] \ o ]
- _ ) ; .
ey | S E 2\ +FPCHE Bifi=1.SMAX
550nm] LICHADR: 15%:£5% [ EFPTRF8U ‘ y 8 g\
B50nmAT SR : > TN BN 2 /MMW%&WW a3 - TP-FPG PIN OUT:
b OO REA B bt ELLore
A 126_DATA
H BB 6 EFPC BRI “ 126_6LK
3 | CTP_RST
4 GND
5 | CTP_INT
6 Vee3v3
RBIERS:
FH35C-255-0. 35HW ] ﬂ\ﬁns <] sYs_vocsva
FPCHPI=0.240.03 - 78101 & 4 i
M LCD-DET v|w i
= H.ﬁ 10K
. & AN ¢
i e Wt (Im=20mA V£=16.8V-19.8V)
LED CIRCUIT DIAGRAM
CXMBNHAER:
SHARR, G
2 2 0 g
SR i 2 N Y N =]
AT SR, o ol R S B R R A
UETR ORI, o CESE: PRODIETNG. DA, Ty
X : - IZ
STORAGE TEMPERATURE: -°CTOYC EQT242BQZ384G-CD EQT242BQZ384G
b e, SN F—_— ) | V01| A\ | NEW(#E242-28055h b, BUBIIC, MtHMNBER) BfldE | 20250408 Q Q Q o Vol
SARB (T X-031:0.03 Y-033:003 g Vo2 Drawn | BI3E Projection: mx@
M.—m'ﬁ%—.ﬂnﬁﬂﬂdo. ‘Touch IC:CST3530 LCD:242 BOE ”
T8 * WRANRRRE, B O MBERE, Vo3 Check Unit: mm
SREBAE 02,
9.1 RTPHAE<030mm Vo4 Approve Scale: 1:1
1 2 3 4 5 6 7 | 8
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11.Packaging Specification (3 )

1.1 Package quantity in one Box: 400 PCS

1.2 Box Size : 380 mm * 330 mm * 210 mm

1.3 1BOX =2 CARTON

1.4 1 CARTON = 10 (Full tray) + 1 (dummy / top tray) =11 tray
1.5 1 TRAY =20 PCS LCM

E: WO EE
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