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1. General Specifications (#f/7.)

Item Specification Unit
5 H PR XA
Dij%'%%gli%de Normally Black, Transmissive /
VieV\%i)rrJ%EJ I%ir%ction ALL /
Cr%%s 262K /
%E‘glg ST7789P3 /
'ntggc% gpe 8 bit Parallel /
Dime;;ggﬂ?“““ 34.60(W) x 47.80(H) x 2.03(T) mm
D DAgi%Ze lz'“‘i;a 30.60(W) x 40.80(H) mm
R‘;ﬁj:%"” 240 RGB(H) x 320(V) pixels
Pixel Pitch 0.1275(W) x 0.1275(H) mm

(L ENLILE




8 7 6 D 4 3 2 1
NO.| PIN NAME
LCM 34.6 ; ’2
MAX 2.03
LCD 33.6 BE—{AK T=0.15MM 3 NC
@ || =—LCD AA 30.6— 4 NC
m i A 5 IOvCC
6 VCC
7 D7
8 D6
[ee]
0 © é S 2.0" TFT 9 D5
S ) s St 240*RGB*320 10 D4
2 D VIEW DIRECTION 11 D3
3 8 8 8 ALLC © 12 D2
T 7 X ] 13| D1
I 0“‘0‘0‘ LN
©oSi g e oo
KLY ©
PSSR o 15| RD
0:0’0::::: © 16  WR
. N el 17| RS
A 18| cCs
S 19 TE
2 FPC%‘%%%E 20 | RESET
o FPCJETT th 1% 21 GND
' FPC+PI4hiE 22| GND
—~—0.3+£0.05 &
e
11.55+0.5 A(+) o K(-)
4
TFT LCM Luminance 300cd/m?2TYP o e
Display Type V\i O N=]
pay 1yp Normally Black Backalight White Color I Jllﬁi@@&Eﬁ?ﬁBEA E‘I
Number of pixels | 240RGB*320 IF=60mA VF=3.2V ShenZhen GoldenMorning Electronic Co.,Ltd
Viewing Direction | All Viewin i -20°C+70°C .
g lewing Operating temperature LCM NO: GMT020-07 Vi
CO|Or 262K Storage temperature -3O°C+8O°C UNITS:MM SCALE:  FIT DESIGNED BY: CHECKED BY: APPROVED BY:
Drive IC ST7789 RoHS YES SHEET: 1 OF 1 0 ]
Interface 8bit Parallel Unspecified Tolerance +0.1 = o ‘ DATE | 2024-03-14 | 2024-03-14
8 7 6 O 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 - 60 - 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
Anode of Backlight
. WEDY D G R D
Cathode of Backlight
2 LED- Gk st )
3-4 NC
Power supply for interface(1.8V-3.3V)
S IOVEC " (o msake)
Power supply for Analog (2.8V-3.3V)
0 Ve | zgim)
Parallel data input / output.
7-14 DB7-DBO (G CIEGRLE)
15 RD Read enable in 8080 MCU parallel interface.
8080 MCU JF:47#% I 1 H L g
Write enable in parallel interface.
16 WR Display data/command selection pin in 4-line serial interface.
AT EHE N
1E 4 B ATE LRy B A 27 PRSI .
Register select pin (354/%#5 &5 77 4k £ 1D
17 RS RS="1": Display data. (RS="1":1%#¥E 217 5%)
RS="0": Command data. (RS="0":1k 4 21 1F %)
18 cs Chip select pin(“LoSw” enable)
CHEERBE By Fr e fil, AR HFA RO
19 TE Tearing effect signal is used to synchronize MCU to frame memory
LCM Reset pin
20 RESET R B D
Serial data input / output.
21 SDA | (e g er)
Ground
22 T

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

Parallel interface 8bit (8f73F478:10)

ViH
CSX I | ‘)/:( Tese, |
| Tes
|
W I
D/CX i g: i
|

A
Y

1
T Ty T I T ;
WRX (. g - ;Z% TN
[ — ! l I
[ | [ Tost __I I, Tour | I »l
= p E= ' i~
D[17:0] [ ViH | l l I
write I Vi l I
I | ! I
I i Tres/TresFm | e TAHT | I
| | ! |
:.;E“."f:'_r,: I Tro/Trerm : : ! »l
| |
V Tro/T,
RDX IHN KDL ROLEW ;IZC Trow/Trorm 1N
i I 'l
| [ T '
Trat/TrRATFM Id—bl e e >

D[17:0] N :
read Vi

Parallel Interface Timing Characteristics

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

Signal Symbol Parameter MIN | MAX | Unit Description
=5 iR 2 BN | BK | B Eiip%y
Tast Address setup time 0 ns
D/CX TanHT Address hold time (Write/Read) 10 ns ’
Tehw Chip select “H” pulse width 0 ns
Tes Chip select setup time (Write) 15 ns
Tres Chip select setup time (Read ID) 45 ns
TresFMm Chip select setup time (Read FM) | 355 ns -
CSX Tesk Chip select wait time (Write/Read) | 10 ns
Tesh Chip select hold time 10 ns
Twe Write cycle 66 ns
WRX TwrH Control pulse “H” duration 15 ns
TwrL Control pulse “L” duration 15 ns
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Signal Symbol Parameter MIN | MAX | Unit Description
55 s 2H BN | BK | Bfr Ei::pa
Tre Read cycle (ID) 160 ns
RDX (ID) TrDH Control pulse “H” duration (ID) 90 ns | When read ID data
TroL Control pulse “L” duration (ID) 45 ns
TrcFMm Read cycle (FM) 450 ns
g : When read from
RDX (FM) TRDHEM Control pulse “H” duration (FM) 90 ns frame memory
TrROLFM Control pulse “L” duration (FM) 355 ns
TosT Data setup time 10 ns
Tont Data hold time 10 ns
D[17:0] Trat Read access time (ID) 40 ns For CL=30pF
TRATFM Read access time (FM) 340 ns
TobH Output disable time 20 80 ns
Parallel Interface Characteristics
Tr ¢ [ T < T
: V|H=O-7 x VDDI : :
| I
Vii=0.3 x VDDI
| |
R—TF<—1 5ns Tr=TF<=15ns

Rising and Falling Timing for I/O Signal

AL Vi

RDX

Write-to-Read and Read-to-Write Timing

Note: The rising time and falling time (Tr, Tf) of input signal and fall time 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)
9.1 Optical Specifications (X5 #A4&)

Item Symbol | Condition | Min. Typ. Max. | Unit Note
U= 5 *MF BN | BE | BK | Bfr HIE
Transmittance
(without Polarizer) T(%) — — (4.50) — % NoErmaLg?L
FEHAE O POL)D i
Transmittance (with
Polarizer) T(%) — — (12.20) — %
FEHtE (G POL)
Con%at?;at'o CR ©=0 | 640 | 800 — — (N2)
- Normal
Response Time viewing
7 I 1 Tr+Tr angle a 30 40 msec (1)(3)
Color Gamut
15 S(%) 54 60 — %
Wy (0.296)
White
Wy (0.325)
Rx (0.647)
Color Red
Chromaticity Ry (0.329) (1)(4)
+/-0.02
(CIE1931) Gx (0.279) CF glass
(0: 4 Green
Gy +-0.02 | (0.550)
Bx (0.134)
Blue
By (0.123)
OL — 80 - Viewing Angle
Hor. base on using
Viewing Or - 80 - Normal Polarizer,
Angle @ | CR>10 | - 80 - Refg:’;ce
X
W Ver A PR R
Op — 80 — G A, S
e
Optima View Direction
R ] ALL (5)

10
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9.2 Measuring Condition (Il &%)

Measuring surrounding : dark room & EE. K=
Ambient temperature : 25+2°C WEERE: 2522°C
15min. warm-up time. 15 43%f TFAE [A]

9.3 Measuring Equipment (&%)
FPM520 of Westar Display technologies, INC., which utilized SR-3 for Chromaticity and BM-5A
for other optical characteristics. (Westar Display technologies, INC.f#j FPM520, HF|H SR-3 H

TR BM-6A I+ HAtOL SR D

Note (1) Definition of Viewing Angle:

Ou
12’ o’clock
O=90°

D»=180°

6’ o’clock
O=270°

Note (2) Contrast ratio is calculated by the following formula (& ECEE i BL R ARGHED

Brightness on the "white" state
BRSNS
Brightness on the "black" state

ETRE T IS

X ELEE Contrast ratio (CR) =

11
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Note (3) Definition of Response Time: Sum of Tr and Tr

Tf Tr
90"5
Optical
response 10%
0°‘-i R L R T M) et I
O

time

Note (4) Definition of optical measurement setup

Photo-detector (BM-5A)

50cm

y
L

Center of panel

Field=1°

LCD panel / [

Note (5) Rubbing Direction (The different Rubbing Direction will cause the different optima view

direction. )

Amay CF

TFT Film UP

12
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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

13



