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172 #k% (Product Specifications)

Mt ZER (Panel Type)

TFT LCD

Mtk )] ~) (Panel Size)

2.8 inch

TR (Display Type)

Normal Black

T HER (Resolution)

480 (RGB) x 640 (dot)

BN KN (pixel size)

0. 09mm X 0. 09mm

TRt (color)

16. 7™M

A (View Angle)

U/D/L/R: 80/80/80/80

/R IKE) IC (Display Driver IC) | ST7701S
P2 (Interface Type) MIPI 2 Lane
fii i (TP Type) AN TP
fdf IC (TP 1IC) GT1151Q

#MEJR ) (Dimensions)

52.2(H) X 70.9(V) X 2.9 (T)

(mm)

s [X R~ (Display area)

43.2 x 57.6 (mm)

WiH 72 E (Module Brightness)

350Cd/m2 (MIN)

firh 58 15 %0 Touch points 5
fi 4% 8¢ Touch Key Number 0
finh 452 B ] 42 b A Version:

521




i 4% (Product Drawings)
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4. 55155 (Electrical Characteristics)

4.1 Absolute Operation Range

71 Absolute Operation Range

tem Symbaol Rating Unit
Supply Violtage VDD -0.3~436 )
Supply Voltage (Logic) vDDI =0.3~+36 v
Driver Supply Voltage VGH-VGL -0.3 ~ +30.0 v
Logic Input Voltage Range WIN -0.3 ~ VDDI + 0.5 v
Logic Output Voltage Range VO -0.3 ~ VDDl + 0.5 v
Operating Temperature Range TOPR -30 ~ +85 E
Storage Temperature Range TSTG 40 ~ 4125 3

Table 1 Absolute Operation Range

4.2 DC CHARACTERISTICS

4.2.1 DC Characteristics for Panel Driving

7/21



NISIN

7.2 DC Characteristics

Specification Related
Parameter Symbaol Condition Linit
MIM. TYF. MAX. Pins
Power & Operation Voliage
System \oltage VoD Operating voltage 25 28 36 W
O Supply
Imterface Operation Voltage vDDl 1.65 1.8 33 W
Violtage
Gate Driver High Voltage ViGH 1.5 17 L)
Gate Driver Low Voltage VGEL -1.6 -12 v
Gate Driver Supply Voliage | WGH-VGEL | - 30 L)
Input / Outpud
Logic-High Input Voltage VIH 0.7 D VoDl v Maote 1
Logic-Low Input Voltage WIL VES 0.3vDol L) Mot 1
Logic-High Output Voltage WiOH IOH = -1.0mA 0.8 D04 VDD v Maote 1
Differential Input High
VIT+ ] 50 mv
Threshold Voliage
Differantial Input Low MIPI_CLK
WIT- 50 a mv
Threshold Voltage MIPI_Data
Single-ended Receiver Input
VIR 05 1.2 L)
Operation Voliege Range
Logic-Low Cutput Vollage VOL 0L = +1.0mA WSS 0.2%001 W Maote 1
Logic-High Input Current 1H Wi = VDD 1 uA Motz 1
Logic-Low Input Current 1L VIMN = WSS -1 LA Mote 1
Input Leakage Currant L IOH = -1.0mA -0.1 o uA Motz 1
WVCOM Voltage
VCOM amplitude VCOM | | VSS | | v |
Source Driver
Gamma Referance
VAP 4.4 6.4 v
Voltage({Positive)
Gamma Reference
VAN -2 6 46 v
‘\ioltage({Megative)
Balow with S6e
Source Output Settling Time Tr 10 us Mot 2
precision

Takle 2 Basic DU Characteristics

Nivtes:
! Typical: VOIN=/.8V VID=2.8V: Ta=25 "
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4.3 AC CHARACTERISTICS

4.3.1. MIPI Interface Characteristics
High Speed Mode — Clock ChannelTiming

e N e ]

7.54
7.5.4.1

MIPI Interface Characteristics:
High Speed Mode

DG

T | T

T T
W]

Figure 4 DSI clock channel timing

VD=1 8 VDD=2 8 AGND=DGND=0V. Ta=25 "

Figure 5 Rising and falling time on clock and data channel

Signal Symbol Parameter MIN | MAX | Unit Description
DSI-CLK+/- 25Ul pera Double Ul instantaneous 4 25 ns
U'msm : Ul = UIINS‘E.N.-
DSI-CLE+/- Ul instantaneous halfs 2 125 ns
Ulgests Ulipsra
DSI-Dna+/- DS Data to clock setup time 0.15 5 Ul
DSI-Dn+/- tDH Data to clock hold time 0.15 - ul

Table 7 Mipi Interface- High Speed Mode Timing Characteristics

4.3.2. Lowe Power Mode
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WP LAY SRR AT T I
7.54.2 Lowe Power Mode
MFU i Controlling Control Change [esplay Module is Controlling
T T Tirm T oo Tieg
CSHD PO =i f i A Toagiae e = ey«
DSkO0- | 2 ; 2N i
\ y ! fy 4
LP-11 .3 ¢ LP-iQ | .__LI;-DI:I-.___'; 2 LF'-1|:|____ __-LI;-CD-__. = -LFT-nr: - -._ L;o;;__ P ) Y W
S Trigem =
Figure & Bus Turnaround (BTA)} from display module to MPU Timing
Display Module i Controling Control Change
e
T T T T, Tip
DSID0s L. JeeriBlpie Ml lBE oy Trast ] T < ey
DSHDO- E, i "1 L J
B f £y r"
2T e ST T N ST AR T LP-00 Jiroe d ] trao P
Figure 7 Bus Turnaround (ETA) from MPU to display module Timing
Vi 8, VR 2, A GN b RGN D), Tam2
Signal Symbaol Parameter MIN | MAX | Unit Description
Length of LP-00,LP-01,
DE-DO+- TLPXM LP-10 or LP-11 petiods 50 75 ns Input
MPU-*Display Module
Length of LP-D0.LP-01,
OEI-DO+- TLPXD LP-10 or LP-11 petiods 50 75 ns Cutput
MPU-*Display Module
Time-cut befare the MPU 2aTyp
OE-D0+- TTA-SURED Tipsn ns Output
start driving Wl
Time fo drive LP-00 by
OE1-D0+- TTA-GETD STy pxn ns Input
display module
Time to drive LP-00 after
OEI-D0+- TTA-GOD AxTipsn ns Cstput
turnaround request-MPU

Table 8 Mipi Interface Low Power Mode Timing Characteristics
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7543

DSl Bursts Mode

DrEHILE

psicuh A AL

DEHI I
VEHLPRAMIN) === ===l [—
[AHLPRAMas —————-— [ —

CSH0-

- Diats B Tecr
Thzzern) | Lefn
Tns.uu._ Tﬂq
P
P41 | LPO1 | LPOOD N
Larw Powar Mod _ _ Dizable Rx Ling
Diaahis BX LreTEm?!qum _ High Speed Mode, Erabla Ra Ling Temmisation N Tanmnation N

Figure 7 Data lanes-Low Power Mode to/from High Speed Mode Timing
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Figure 8 Clock lanes- High Speed Mode toffrom Low Power Mode Timing
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Vi d 8, VIR 2 K, AN D DA D1 Tam 2§ T

Signal Symbol Paramster MIN | MAX Unit Description
Low Power Mode fo High Speed Mode Timing
Length of any low power state
DSI-Ome- TLPX periad 50 - ns Inpat
: 40+4 | B5+6
Time o drive LP-00 to prepare
DS1-0m+f- THS-PREFARE bod HE Vnsiackon ¥ 5 ns Irypat
Time to enable dala receiver A5 d
DiSI-Dinisd- THS-TERKM-EN ling termination measured from = ns It
when Dn crosses VILMAX Ui
DELDnel. | TTTREPARE | THS PRERARE +ime Iu dive | 140+ | - i
¥ + THS-7ERD HS-0 before the sync sequence | . TR
High Speed Mode to Low Fower Mode Timing
DSI-Dn+f- | THS-SKIP Time-out at display moduleto | g | S| Input
ignore transifion pariod of EoT m L
DS-Dnsl- | THS-EXIT e M I ns Input
Tirme to drive flipped differential | 60+4
DSI-Ome- THE-TRAIL state after last payload data bit - ns Inpat
of a HS transmission burst ul
High Speed Mods 1offrom Low Power Moda Timing
Timea that the MPLU shall B0L5
continue sending HES clock after
DEFGLMwE | HARFOS the last associated data lana ) i i
¢ 2U1
has fransition o LP mods
Time to drive HS differential
DS-CLE+- TCLE-TRAIL state after last payload clock bit =] - ns Irypent
iof a HS iranemission burst
DSICLK+- | THS-EXIT iG-S ] e | - ns Input
Time to drive LP-00 to prepare
DS1-CLE+- TCLK-PREPARE kv HE bossraaiin 3B a5 ns Inpat
Time-out 2t clock lan display
DE1-CLE+- TCLK-TERM-EM module to enabla HS = 38 ns Impat
fransmission
TCLK-PREPARE - .
DSI-CLK+- S S e g | - e Input
+ TCLK-ZERD g it e
Time that the HS clock shall be
dniven pricr fo any associabed
DSI1-CLE+- TCLK-PRE data lane beginning the au - ns Irypat
transition from LP to HS mode
105N
Time form start of TOLK-TRAIL
DSI-CLE+- | TEQT period to start of LP-11 state - E+12 ns Inpaut
ul

43.2 ZAikt¥ RESET Timing Characteristics
DisplayReset Timing
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7.5.5

Reset Timing:

RESX

Shomer than Sus
i I

g

—
z

'3

]
i

! I
I
| ]
[}
s

[, SN

Displ L i
HIERAY : - Initial condition
Statiie Mormal operation >< During reset X (Default for H/W reset)
i
Figure 9 Reset Timing
VDDI=1.8 VDD=2.8, AGND=DGND=0V, Ta=25
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, 6, 7) ms
Table 9 Reset Timing
Notes:

1. The reset cancel includes also required time for loading 1D bytes, VCOM setting and other selfings from NVM (or similar device) 1o

registers. This lpading is done every Hme when hare is MW resef cancel lime (IRT) within 5 ms after a rising edge of RESX.

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

RESX Pulse

Action

Shorter than Sus

Reset Rejected

Langer than Sus

Reset

Between S5us and Sus

Reset starls

3. During the Resetting period, the display will be blanked (The display is entering Blanking sequencs, which maximum time is 120
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10ps

Flesar i3 accepred

10us

——

—'Hﬂﬁ Less than 20ns width positive spike will be rejected

5. When Resel applied during Sleap In Mode.

B. When Rasel applied during Sleep Out Mode.
7. It is necessary to waill Smsec after releasimg RESX before sending commands. Also Sleep Out command canmol be sent for

1 20msec.

6. Uk P
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MR R s A B A 8 R A, ThREIE

FPC Z 41 s ik 41

SR P RUNE

1. #fiih FPC M2 75 Fil

2. K FPC [A]IE[A Z5 47 180°

3. [FFEF FPC A R 19 4541 180°

4. BHEE 2L, H3H 15K

5. WA FPC 2% i, SFi@NlZdid 0K, A S id N2 K NG
JH1 58 B 25 7 5288 T A 4R

Lo PRI X I B /N T B A F ke ) 04 D00 e fn R AR

fETF) 10 K%, BEA 10 K, —3£ 100 %
2. SRALRUBCHPRS G BEIX I, A SRR BB 70 /T 5 A 2l Id OK, 75 NIt ANl NG

7.0] FE 4 5206 X (Reliability Test Conditions And  Methods)

z j;? R K K T RIS BT E W TH
|| BB .
B e socse i oo mkmmmin | | TR
aP e et s G e RS 2 | b e
£ ) /NE JEREAT AN, BN DIREA 2 . ot

A

Eoy | BA-30°C (30 434D o0 80°C (30 434 o0 —30°C | B #Fuaph
IR | (30 %), 24 NMEIR, EEEIETIKE 2 /MG | KL

KA Theg
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8. JXEEZ% (Optical Characteristics)

8.1 Y% ## (Optical Specifications)

3.2 Optical Specifications

Horizontal & L’ o =
Viewing @9 CR>10 75 80 o —
Angle P 912 75 80 °
e 06 75 | 80 °
Contrast Ratio CR e=0° 700 1000 Note 2
Transmittance % e=0° 3.9 4.2 With APF
NTSC % @=0° 66 71
Rx 0.645 | 0.660 | 0.675
Red Note 3
Ry 0.300 | 0.315 | 0.330 “Only CF
Reproduction Gx 0231 | 0.246 | 0.261 o
Green = ™ With OC
of color Gy 0.554 | 0.569 | 0.584 ke ¢
Bx 0.128 | 0.143 | 0158 .
light
filue By 0074 | 0082 | 0104 d
W 0274 | 0.289 | 0.304
H —_ o
e wy P 9% [0205 [0.310 0325
Response Time Tr+TF ®= 0° 30 35 ms | Note4

Note:

1. Viewing anale is the.angle at which the contrast ratio is greater than 10. The viewing are
determined for the horizontal or 3, 9 o'cdlock direction and the vertical or 6, 12 o'clock direction with
respect to the optical axis which is normal to the LCD surface (see FIG.1).
2. Contrast measurements shall be made at viewing angle of ©= 0° and at the center of the LCD
surface. Luminance shall be measured with all pixels in the view field set first to white, then to the
dark (black) state. (See FIG. 1) Luminance Contrast Ratio (CR) is defined mathematically.

8.2 YA X (Description of View Angle)

Measurement Set Up
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12 O'clock direction
(=200 e
e

Response Time Testing

. A
Display data  $Black (TFT OFF) White (TFT ON) Black (TFT OFF) S
[
A = Trl-:' PR | 2] T Lo
Optical  190%
Response °
10%
0% -

9. IARME (Inspection standard)

9.1 Inspection conditions is as follows

1) Viewing angle is within +-30° from vertical direction, as fig 1
2) Viewing angle is the angle defined in the drawing

3) Ambient temperature is approximately 25+-5° C

4) Ambient luminance is about 300~500 Lux.

Eves position

0~00cm

/KLZD Moclule

t 14 ﬁgl

9.2 Panel area definition
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——> M Barea: Qutside area normally is covered atcustomer’s side

—_— Vi area: Viewing Area

————=®m Al area:Active Areawhich display pictures
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A JLIA spacer A=A

mura. SMSERIZ. X

ELPEAIA . Driver IC 5 \

TET VCPAL ) 8545 Ji K] 1)
mura

10 BEHFHAEZEDT (Precautions for Use of LCD Modules)

10.1 WSz 05 XA E X IMO, TERRIERURE TS (43881052 30 A I 5E SURIE R 358 LAV IC B8 26 10 67 50

10.2 & FAEMEE M THE, IECRUENLFETT & RS LAl B VLA B/ 0.3mme. JEARITF & RO LB 5F VLA 5
K 0.2mms.

10.3 AR EEAE LCD A1 TP #2 B ss gk, ek, /. BahildfEd, HRERR. 2477 A i
BEBERT, HEIT FPC MIBEREM S X ANREZ J0, 5 W2 S BB A SR A R kA .

10.4 Kid it B6 MBI 2 AN, AR, LR, NERR, 2Bk, A,
T B 13X ) o 4 s 1 7= o

10.5 @R BRRMEERA KL, 7Y, VIgHFEZEER. EHMERERE.

10.6 4Pk LCD 4 SEOH MM Es, E AT KB IRIG 2R S . WERA/NORER], 15 7B A IR RS K
THBE.

10.7 FHF EE Al R X220 i o't B, [RIIE 25 2 5] A e vl ) i

10.8 UHIEATH, (ER/RXIGEMNE 2 SEERAIER . W41, EHIFHL, TURE.

10.9 WIS RIIREE AT Be 5| L3S 1TO M, FEAEA A, TEMIRIBELE 50%— T,
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