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Product Specification

1. GENERAL INFORMATION

Item Contents Unit
e N FAAL
LCD‘Typ © ALL TFT > Positive Transmissive type )
LCD zE#I
Number of Dots
%k
([ 240(RGB) *240 Dot
Outline dimensions
9 35.7(W)* 39.5(H)*2.94(T 3
SERT (W)™ 39.3(H)™2.94(D) mm
Active area
%k 2
Pixel pitch
s 0.1155*0.1155 mm?
Module size i
Viewing direction
R ALL 'clock
s 77 O'cloc
Backlight type )
i jlf; ﬁﬁp White LED(3*LED) ;
LCD Driver IC
LCD 3 IC ST7789V -
In;t%r gé_zgépe MCURDbit interface -
LCM Input voltage 2 840 1 v

TR 2 Ty A\ FEL
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6 3] 4 v 3 2 1

LA S SRR A E £ 10% , 1
K4 IF=20mA/LED, V=3. 0V 3. 3V/LED.,

2. HEE TS S AR AR A 25 9 £0. 03 CG OD 35.70+0.05 LCM
3. 48 32 50 PESON A |- “355?5 2 2.09 PIN | Define
1/6 AA CG VA 26.10£0.10 279 2.94%0.25 1 TE
2/,/¢2 ' 1.85%0.1 VCC
© ,
1 Q) @) o §$ § 399 095 SF OD 32.02+0.15 1.84 § s
= 1 4 RESET
® 6 = ' 5 -1 5| s
| i
OXOXO) A |2 il | CG T:0.70—\ | 6 F\i\éR
Slo 5l | [l —SF T=0.25 % !
Light source 5‘ ~lad \9 ™~ i EE :rl 8 b7
X n| @ 5|~ | i i
AT ald ;\% ~ | 240RGB (1) :E }iﬁﬂ‘ & 9 D6
TR : 500mm 8 ; ™ g E AL Ei é] 10 D5
Measure distance:500mm © hel ] j i J D4
RS 1" 9/ A S | N i & 11
Angle:1° ,9 Points i ST FET=0. 03MM :: 12 D3
2 A A HBM-T €5 FE A A > f ﬁ {m;u ﬁi :]l
The \*lcziurcmcnl. instrur;om is:BM-7 iy 13 D2
B o=t/ i KL A #100% —
Uniform?;y:mi/max*l()'(')% . nJ= | ) 14 D1
15 DO
BRI o
i e o @ 16 GND
L. B PFRAME VAJSHERE TPAL ol o im0 | s ] " 17 LEDK
KA, BWTPHLEALE . KA o ol < R
BB FRAME VA, RS I‘ﬁ i I I AR T 5+0.1 18 LEDA
0. SENLBLIC IR i, R * o 3 T=0.20== ST A
HLAEHUAR I ALCDER 0. MM MIN, T=0.20 & ! . = o
Bi kR ) N strfezg oo
3. BLHLAE R AR =0, s - 000 5o . G fRs =
JUREHLTP I 22 1 SR I B BRELENS | rechica parometers 555 X AXE510124

1.Cover Lens+SENSOR+FPC

YLENE T & ELLCD AL AX BATL K COVER LENS Glass:0.70mm

ITO SENSOR Film: 0.25mm

0. 6MM MAX, Lead wire: FPC

Total thickness: 0.95+0.10mm

© |00 [N o o1 [ | [N =
»
o
>

A4 BRI DE T R AT BB | 10:F1essss sng port » gosure NC
20, 3MM MIN HENS 2 . 5 Light Unsmitance: 562% 0] NC
4. Surface hardness: 6H

— = 5. Working i '20'(‘>+7DV(VI‘<590:/::RH
h)bk%iﬂ;: it 7 Dimensionswihautoarnce 2010, TITLE:  ASSEMBLY DO NOT SCALE THIS DRAWING, GENERAL TOLERANCE: +0. 2
1 KAQHHH.ZHT i X 1. 5,1”'1“}:’1" 8. Unremarked chamfering 0.15

I PART ODULE
transmissive R | WBAE _ .. 00
2)Mfh: ALL FEALEE (1R | WU SBIT 20 =
2) §oRMi: 262K COLORS DRAWN BY: DATE: PROJECTION: —@—ﬂ—
3) miFE: 240%240 _ B N o R | )
4) YRFH SR STT789V 01 HIXHE LEDA LEDK CHECKED BY: DATE: SCALE:N.T.S | UNIT: mm
5) LA -20° ——— 70° 02 APPROVED BY: DATE: SHEET: 1 OF 1

AR 1 -30° ———— 80° 83 LED CIRCUIT DIAGRAM
6) RIFENFAZE: £0. 2mm 4
D FELR L L4 ROHS 05
06

6 5 4 ) 3 2 1
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3. INTERFACE DESCRIPTION [ X

LCD PIN DEFINITION
NO. PIN NAME Description
1 TE TE PIN
2 VCC Power Supply 2.8V Voltag
3 CS Input pin for chip selection signal
4 RESET LCM Reset input signal
) RS Register selection signal
6 WR Read strobe signal input pin
7 RD Read signal
8715 DB7-DB0 | Display Data I/O
16 GND Ground
17 LEDK LED Cathode
18 LEDA LED Anode
CTP PIN DEFINITION
NO. PIN NAME Description
1 GND Ground
2 VDD Power supply(2.8V)
3 SCL IIC Serial interface Clock input
4 INT External interrupt to the host
5 SDA IIC Serial data input/output PIN
6 RST Reset Signal pin ( “Low” is enable)
7 NC Not connect
8 NC Not connect
9 NC Not connect
10 NC Not connect
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4. ABSOLUTE MAXIMUM RATINGS

RIRSEAC)
Parameter Symbol Min Max Unit
ZH 5 /IME N =] S atiA
Supply voltage for logic
N I0vVCC -0.3 +4.6 v
B VO
Input voltage for analog circuit VCC 0.3 4.6 v
iy NS ' '
Operating temperature
N TOP -20 +70 °C
ERERE
Storage temperature IST 30 +80 oC
FEmE
Humidity RH 90%(60°C) RH
i i
5. ELECTRICAL CHARACTERISTICS
B SER
Parameter Symbol Min Typ Max Unit
28 5 B/ INME HUARIE N s
Analog operating voltage
P VCC 24 2.75 3.3 \Y%
ESINGENAR
Logic operating voltage
N I0VCC 1.65 1.8 3.3 \Y%
B
Input voltage “H”level v 0.7 TIOVCC HOVCC v
i\ EL " '
Input voltage “L”level GND 0.3* IOVCC v
i A\ fERFESF Vi '
Output voltage “H”level
N \% 0.8*I0VCC - Iovcc \Y%
LR o
Output voltage “L”level v GND 0.2 *$IOVCC v
i S F T > |



app:ds:input
app:ds:voltage
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6. BACKLIGHT CHARACTERISTICS

FOCRSEME
Item Symbol |  Min Typ Max Unit Condition
TiH 5 | mME| TIEME| RKE | B M
Forward voltage . If=60mA,
e s Vi | 30 . 33| V() a5
Number of LED Piece
LED % ‘ > (B '
Connection mode Series and Parallel (3 T3
VT 5P ) ‘ '
7. OPTICAL CHAYACTERISTICS
Item Symbol Condition Min Typ Max Unit | Remark | Note
GilE| 5 FF B/ME | URHE | BOKME | B | OER | &E
Response time Tr+Tf - 30 - ms | FIGI | 1
Mfa . B (]
Contrast ratio
L Cr 600 - 800 - - FIG2 2
Color gamut S(%) ®=0°o 60 ] % ] i
A1 Ta=25"C
Luminance
uniformity SWHITE - 80 - % | FIG2 3
HEE
o Ox+ - 80 - deg | FIG3 4
Viewing  angle Ox. CR=>10 ] 20 ] deg FIG3
;mnﬁg;@ oy+ |Ta=25°C | . 80 ; deg | FIG3
Oy- - 80 - deg | FIG3
LOM $2iz Lv i 300 | - | IFIG2 | s
6=0°
CIE (X,Y) White(X) 0=0° - TBD - -
Chromaticity . Ta=25"C FIG? 6
AR White(Y) - TBD - -

Notel.Response time is the time required for the display to transition from White to black(Rise
Time, Tr)and from black to white(Decay Time,Tf).For additional information see FIG]1...
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FIG1. The definition of Response time

Optical

black

Note2.contrast Ratio(CR) is defined mathematically by the following formula ,For more
information see FIG2.

Contrast Ratio(CR)=Average Surface Luminance with all white pixels/ Average Surface
Luminance with all black pixels

FIG2. Measuring method for Contrast ratio,surface luminance,Luminance uniformity,CIE(X,Y)

chromaticity.

5 Points diagram

9 Points diagram

Note3.The uniformity in surface luminance(WHITE) is determined by measuring luminance at
eath test position,and then dividing the maximum luminance of all white pixels by minimum
luminance of all white pixels,For more information seeFIG2.

WHITE=Minimum Surface Luminance with all white pixels(P1,P2,........ )/Maximum Surface

Luminance with all white pixels(P1,P2,........ )

Note4.Viewing angle is the angel at which contrast ratio is greater than a specific value.For TET
module,the specific value of contrast ratio is 10.For monochrome and color stn module,the specific
value of contrast ratio is2.The angles are determined for the horizontal or x axis and the vertical or




Product Specification

y axis with respect to the z axis which is normal to the LCD surface.For more information see
FIG3

FIG3 The definition of viewing angle

Normal

Ox = Oy = 0°

12 o'clock direction
Oy+ = 90°

CF
End Seal

T %+ Ox+ = 902

IC Bonding Pad

FPC

Test Pad

Note5. Surface luminance is the LCD surface luminance with all white pixels,For more
information see FIG2.
LV=Average Surface Luminance with all white pixels(P1,P2,........ )

Note6.CIE(X,Y)chromaticity is the Center point value.For more information see FIG2.

Note7.For Viewing angle and response time testing,the testing date is base on Autronic-
Melchers’ s ConScope.Series instruments.For contrast ratio,Surface Luminance, Luminance
uniformity and CIE,the testing date is base on CS-2000(BM-7/CA310) photo detector.

Note8.For TN type TFT transmissive module,Gray scale reverse occurs in the direction of panel
viewing angle

8. Recommended Operating Sequence

8.1 Power on/off sequence with 2- power
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Input PRGN S
ﬁu RISE i&f ,
RESX F|_| |i
: ﬁs FULSE
éETFS CME“ .
MIP! Lanes _| LP-11 State | MIPI Active |
Symbol Characteristics Min. | Typ. | Max. | Units
Tyooi rise VDDI Rise time 20 - - us
Case A: VCI Rise time 200
Tver rise — - - us
Case B: VCI Rise time 40
TPS_RES VDDI/VCI on to Reset hlgh 5 - - ms
Tres puLse Reset low pulse time 10 ; ; us
Trs omp Reset to first command 10 - - ms

8.2 Power on/off sequence with 3- power
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"'l'rlll E ; E
H =
Ll TsorowTscven T —
i Toss ! ' =
! - S+ TawTan | e
SCL . p o T
7Z Tl Tseim i u/ Vi
soa v S
Vi f ﬂ" Tace Tow y Win
! - s v
H | L
DOUT 7 WK
B A
Signal Symbol Parameter Min | Max | Unit Description
Tess Chip select setup time (write) 15 ns
Tesn Chip select hold time (write) 15 ns
CsX Tess Chip select setup time (read) G0 ns
Tscc Chip select hold time (read) 65 ns
Terw Chip select "H" pulse width 40 ns
Tecvew Serial clock cycle (Write ) 66 ns
Tamw SCL"H" pulse width (Write) 15 ns
SCL Taw SCL"L" pulse width (Write) 15 ns
Tsover Serial clock cycle (Read) 150 ns
Taur SCL"H" pulse width (Read) 60 ns
Tar SCL"L" pulse width (Read) 60 ns
SDA Tsos Data setup time 10 ns
(DIN) Teon Data hold time 10 ns
Tacc Access time 10 50 ns For maximum CL=30pF
DouT o
Ton Output disable time 15 50 ns For minimum CL=8pF

NOTE: This section is only for reference,Details please refer to the IC specification.

9. RESET INPUT TIMING
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Shorter than 5us
RW
RESX \
HT
4 0 -
. Initial condition
Display Status 2 Resati
Py il o ”“"“"“”X N >(~ (Default for HW resel
Figure 126: Reset Timing
Table 47: Reset Timing
Signal Symbal Parameter Min Max Unit
tRY Reset pulse duration 10 U3
RESX f inote 1.5) m3
RT Resst cancel
e 120) (note 1,8.7) ms

Notes:

1. The reset cancel also includes required time for loading ID bytes, VCOM sefting and other seftings from

EEPROM fo registers. This loading is done every time when there is H/W resef cancel time (tRT) within 5 ms

after a rising edge of RESX.

2. Spike due to an electrostatic discharge on RESX line does nof cause irregular system resef according to the

Tabie 48.

Table 48: Reset Descript

RESX Pulse Action
Shorter than fus Resst Rejscted
Longer than 1lus Reset

Between Sus and 10us Reset stans

3. During the Resetting period, the display will be blanked (The display enters the blanking sequence, which

maximum time is 120 ms, when Reset Starts in the Sleep Out mode. The display remains the blank state in the

Sleep In mode. ) and then return to Default condition for Hardware Reset.

4. Spike Rejection can also be applied during a valid reset pulse, as shown below:
NOTE: This section is only for reference,Details please refer to the IC specification.
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