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1. General Specifications (#f/7.)

Item Specification Unit
5 H P AL
Dij%'%%gli%de Normally Black, Transmissive /
VieV\%i)rrJ%EJ I%ir%ction 12 o'clock /
Cr%%s 262K /
[%ngg ST7789 /
'ntiggc% gpe 4 Line SPI /
Dime;;ggﬂ?“““ 42.72(W) x 60.26(H) x 2.34(T) mm
'—Eg DAgi%Ze lz'“‘i;a 36.72(W) x 48.96(H) mm
R‘;ﬁj:%"” 240 RGB(H) x 320(V) pixels
Pixel Pitch 0.153(W) x 0.153(H) mm
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<ol TFT LCM Luminance 400cd/m?TYP o= N 1= JN=
Number of pixels | 240RGB*320 IF=80mA VF=3.2V g Electronic Co., Ltd
Viewing Direction | 12 o'clock Operating temperature | -20°C+70°C LCM NO: GMT024-06 g
CO|Or 262K Storage temperature -3O°C+8O°C UNITS:MM SCALE:  FIT DESIGNED BY: CHECKED BY: | APPROVED BY:
Drive IC ST7789 RoHS YES I — pE— -

Interface 4 Line SPI Unspecified Tolerance | 0.1 = o ‘ DATE | 2024-02-19 | 2024-02-19
8 7 6 5 4 3 2 1
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3. Maximum Ratings (AZfRS%0)

Parameter Symbol Min Max Unit
2 Giine) =GN &R LY 7A
Logic Supply Voltage i
B H IR IOvVCC 0.3 4.6 Vv
Analog Supply Voltage i
W) P VCC 0.3 4.6 Vv
Operating temperature o
TR Top -20 70 C
Storage temperature o
(17 Tst -30 80 C
Humidity o
i RH -- 90%(Max60C) RH
4. ELECTRICAL CHARACTERISTICS (H<4§:)
Parameter Symbol Min Typ Max Unit
2 Giine) B/ L it =P B
Logic Supply Voltage
SR TR IOVCC 1.65 1.8/2.8 3.3 Vv
Analog Supply Voltage _
KL F VCC 2.6 2.8 3.3
Input Current
i 7 ldd -- 20 - mA
5. BACKLIGHT CHARACTERISTICS (&)t45E)
Item Symbol Min Typ Max Unit Condition
U= Giine) B | BE | EX LN TA &1
Forward Voltage
R VFf 3.0 3.2 3.4 Vv --
Forward Current
_[E [l':_{] Eﬁiﬁ If - 80 - mA -
Operating Life Time
A -- - 10000 -- Hrs
Note 1: The LED Supply Voltage is defined by the number of LED at Ta=25°C
(LED HEJEH B Ta=25°CH 1) LED &% X)
Note 2: Operating life means brightness goes down to 50% initial brightness. Typical operating

life time is estimated data.

(5 75 i R R A S P PR B AR FE 1Y) 50% . SR 0 T e i it S i dfs . )
5
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6. PIN DESCRIPTIONS (PIN &)

Pin.No Symbol Description
WS Giine) Bi B
Ground
1 GND | st
LCM Reset pin
2 RESET | sz e
Serial clock pin.
3 SCL | ek o s
Register select pin (5445 75 A7 #8015 B D
4 RS RS='1": Display data. (RS='1":1% %4 2747 #%)

RS='0": Command data. (RS="0":ik 54 HF1E8)

Chip select pin(“Low” enable)

? CS | (momEhis A I, T RO
Serial data input
y SDA | (ks )
Serial data output.
! SDO | e 1 et )
8 VCC Power supply for Analog (2.8V-3.3V)
(RGiHE)
Anode of Backlight
2 LED* Gt )
Cathode of Backlight
10 LED- 1 Gy st

NOTE: The backlight LED can be powered separately or share a set of voltage supply with the VCC.
6 LED wf DASffites, tnfBURI VCC St —ZH Rt
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7. Schematic Diagram (JRFE)
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8. Timing Characteristics (i} F4&4%)

CSX *‘x
Vi N
' i Tsovew/Tsover
=
SCL 24—,{ Do/ Toie
- i A TouwTsir | = P
Tsps Tspi
) Vi 4 e
soa X >
:T _ Toou
Vir ™
DICX i }
= 7 Tace | Ton §

4-line serial Interface Timing Characteristics

VDDI=1.65 to 3.3V, VDD=2.4 to 3.3V, AGND=DGND=0V, Ta=25C

Signal Symbol Parameter MIN MAX | Unit Description
(ER] i 28 & | BK | AL Hid
Tess Chip select setup time (write) 15 ns
Tesh Chip select hold time (write) 15 ns
CSX Tcss Chip select setup time (read) 60 ns
Tscc Chip select hold time (read) 65 ns
TeHw Chip select “H” pulse width 40 ns
Tscvew Serial clock cycle (Write) 16 ns
Tsrw SCL “H” pulse width (Write) 7 ns | “Write COﬂg‘;”d & data
scL Tsiw SCL “L” pulse width (Write) 7 ns
Tscyer Serial clock cycle (Read) 150 ns
ToHr SCL “H” pulse width (Read) 60 ns | Tead Conlg‘rf]”d & data
Tstr SCL “L” pulse width (Read) 60 ns
D/CX Tocs D/CX setup time 10 ns
TocH D/CX hold time 10 ns
SDA Tsos Data setup time 7 ns
(DIN) TsoH Data hold time 7 ns
DOUT Tacc Access time 10 50 ns | For ma.xi.mum CL=30pF
Ton Output disable time 15 50 ns For minimum CL=8pF

4-line serial Interface Characteristics

Note : The rising time and falling time (Tr, Tf) of input signal are specified at 15 ns or less. Logic high

and low levels are specified as 30% and 70% of VDDI for Input signals.
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9. OPTICAL CHARACTERISTICS (t2&4%M)

Item Symbol | Condition Min. Typ. Max. Unit Note
A Ziine) & B’/ L i IZIN LA HIE
Response time (By
Quick) Tr+Tf 6=0° - 30 ms Note 5
Wi JS2 R ) (AP
Contrast ratio e Note
Top CR=10 - 45 -
Viewing angle | Bottom | CR=10 - 20 - de Note
S Left | CR=10 - 45 . J 26,7
Right CR=10 - 45 -
Wx 0.308
Wy 0.325
Color chromaticity |  Rx 0.612
light source is C 0=0° -0.02 +0.02 Note 3
light, CIE 1931) Gx 0.299
(N Gy 0.567
Bx 0.144
By 0.110
NTSC - 55 - % Note 3
Cross talk Ct - 2 - % Note 9
Transmittance Trans i 5 i o Note 4

SRS

Note 1: Ambient temperature = 25°C.(37 3% /% % =25° C, )

Note 2: To be measured with a viewing cone of 2°by Topcon luminance meter BM-5A.( A Topcon 5

J it BM-5A /£ 2° AT Z, )

Note 3: To be measured with Otsuta chromaticity meter LCF-2100M, CF only measure under C light
simulation.({% /1 Otsuta & /% i+ LCF-2100M &, CF X4 C & T Ml& 4% 1)

Note 4: CTC shipping status is cell without polarizer. Transmittance of Specification is cell with
polarizer. The tolerance of Transmittance is +10%.(CTC & #k 5 A R th skt i, HEH &
HEZBABIFARGET, ERENEHNET10%, )
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Note 5: Definition of response time:The output signals of TRD-100 are measured when the input
signals are changed to “White” (falling time) and from “White” to “Black” (rising time),
respectively. The interval is between the 10% and 90% of amplitudes. Refer to figure as

below.
s AR L BMARE T OANTAGE” (TRitRE) feh e T AR E” (LFAutE)
i, M= TRD-100 #9412 5. iz A Ak 10%4= 90%Z 18], FAH TR,

"Black”

"White" "White"
| 100% : _ _
ol W — — e —
3 : : :
EL
o
2
B e e e oo e
&' 0%

> s

Note 6: Contrast ratio is calculated by the following formula (i HJE LT AR5 -

Brightness on the "white" state
“HEOIRE TR
Brightness on the "black" state

R T I

X ELEE Contrast ratio (CR) =

Note 7: Definition of viewing angle (F1£ 15E 30

MNormal
bBx =0y =0°

oy-
12 o’clock direction

Oy+ = 90°

Tx+ Ox+=190°

6 o'clock

Oy- = 90° IC Bonding Pad

FPC

10
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Note 8: Optical characteristic measurement setup. O&2E45 &% D

‘ ‘ Photo-detector
‘/
Fieki=2 *
S50cm
\ / LCL panel
l‘l
Note 9:
152+ 1/a+ A5 12« 15« 18
I 1 e @b 1
; £ : ; : 13
i + ! a
_‘___ 112+ 142+
B+ +
25+
127 grav level 127 gray leve ]+ i
\
0 gy levels

| LA-LA'I /LA x 100%= 2% max., LA and LA are brightness at location Aand A
| LB-LB’I/LB  x 100%= 2% max., LB and LB’are brightness at location B and B’

11
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10 Reliability (RJFE{)
10.1  MTBF(SF-35 # f& 5] R B [])
The LCD module shall be designed to meet a minimum MTBF value of 50000 hours with normal.

LCD #ERAGIRITTRGR R IER B T 50000 /\iaI&/) MTBF {E.

10.2 Test Condition(MiX2&k1)

No ITEM CONDITION CRITERION
AT & Pt
High Temperature
1 Non-Operating Test 80°C*240Hrs
et AR AR R
Low Temperature .No Defect Of
2 Non-Operating Test -30°C*240Hrs Operational Function In
IR AR AR Room Temperature Are
) . Allowable
High Temperature/Humidity . A .
3 Non Operating Test 60°C*90%RH*240Hrs (i PSR D)
R A R R HE )
High Temperature Operating IDD of LCM in Pre-and
4 B jl:e/s_t‘ 70°C*240Hrs Post-Test Should Follow
IS AT Specification
Low Temperature Operating (LCM E?}H{Jﬁ’/ﬁﬁﬁ [ﬁm‘”iﬁ}é
5 Test -20°C*240Hrs [y 1DD SLEAELE)
iR IE 1T 1%
6 Thermal Shock Test -20 ‘C(30Min)<>70 “C(30Min)
Aabifiikse *10CYCLES
Notes:

1. Judgments should be made after exposure in room temperature for two hours.
JFE 5 Tk T 2 R P /DN S A8 A

2. The distill water is used for the high temperature/humidity test.
AR T e/ e P e

3. The sample above is individually for every reliability tests condition.

AR AR B X A e R S R A B A

12
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11. Precautions (JXEZEIR)

11.1 Storage Conditions (fi#f7514)

(1) Store the panel or module in a dark place where the temperature is 23x5°C and the humidity is
below 45+20%RH. (¥ i SRBSHAT IE TN 2345°C . MR T 45£20%RH ¥ 2% ib)

(2) Store in anti-static electricity container.(fi# 77 7E [ 5 L 25 2% H)

(3) Store in clean environment, free from dust, active gas, and solvent.(fi /7 EIE G NI, &A K
A IE AR ANE)

(4) Do not place the module near organics solvents or corrosive gases. (i 7)WL H i & 75 A HLA )
BB Tl M AR BT

(5) Do not crush, shake, or jolt the module.(i& 715 5« % 5% 5 shARbR)

11.2 Handling Precautions (4t ¥ ¥ & 5 17)

(1) Avoid static electricity, which can damage the CMOS LSI. G % L, K E HL 2358 CMOS LS

(2) The polarizing plate of the display is very fragile, please handle if very carefully. (LCM _E KR #E A
EFHETS, 1/ ALEER)

(3)Do not give external shock. (N E 34T 1 i )

(4) Do not apply excessive force on the surface.(/NE/E L H _E it it K 77)

(5) Do not wipe the polarizing plate with a dry cloth, as it may easily scratch the surface of plate.(/~ %
AT IR, ZXFEARES 5 00 fR Fr 2 1)

(6) Do not operate it above the absolute maximum rating. GEZJ7ERZR S ¥ _E3E)

(8)Do not remove the panel or frame from the module. (i&2) WEER 35 T B BAHELE )
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