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1.2 3k (Product Specifications)

Mt ZER (Panel Type)

TFT LCD

Mtk )] ~) (Panel Size)

4.3 inch

TR (Display Type)

Normal Black

T HER (Resolution)

540 (RGB) x 1200 (dot)

S~ AEEE (Dot Pitch)

0. 0281Imm X 0. 0843mm

TRt (color)

16. 7™M

A (View Angle)

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

WRIKZEN IC (Display Driver IC) | ST7703
P2 (Interface Type) MIPI
b 25 (TP Type) 12C
f#i1C (TP 1IC) CST328

#MEJR ) (Dimensions)

52.46 (H) X 115.16 (V) X 2.87(T) (mm)

s [X R~ (Display area)

44. 87x 99. 72 (mm)

HiH 55 (Module Brightness) 550cd/m?
firh 55 15 %0 Touch points 5

fi 4% 8¢ Touch Key Number 0

flok 5 5 ] A2 P A Version:
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2.2 B4k (Product Drawings)
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3. 2O %E X (The Interface Definition)

W, CAD E4%

4. P54 (Electrical Characteristics)
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a-Si TFT LCD Single Chip Driver

Ll T 720RGB x 1280 dot with 16.7M color ST7Z703
7. Electrical Characteristics
7.1 Absolute maximum ratings
- Spec.
Item Symbol Unit i v Max.
Power Supply Voltage 1 IOVCC~VSSD W -0.3 - +5.5
Power Supply Voltage 2 | VCI ~ VSSA i -0.3 - +6.6
Power Supply Voltage 3 | VSP ~ VSSA W -0:3 - +6.6
Power Supply Voltage 4 | VSSA ~ VSN \') 0.3 - +6.6
Power Supply Voltage 5 [ VGH ~ VGL v -0.3 - +35
Logic Input Voltage WVira p -0.3 - IOVCC+0.3
Logic Output Voltage Vo W -0.3 - IOVCC+0.3
DSI_CP/DSI_CN -
Differential Input Voltage | DSI_DOP/DSI_DOF, W -3 2.0
DSI_DiP/DSI_D1N
Operating Temperature Topr K =40 - +85
Storage Temperature Tsig i -55 - +110
Table 7.1: Absolute Maximum Ratings
7.2 DC characteristics
7.2.1 Basic Characteristics
Spec. |
Parameter Symbaol Conditions Min. [ Typ. | g | Unit
Power & Operating Voltages
Logic Operating voltage IOVCC 110 supply voltage 1.65 1.8 2.0 v
Analog Operating voltage WVCI Operalion voltage 25 - 6.2
Input / Output
Logic High level input voltage VIH - LFIOVCC - 1OVCC
Logic Low level input voltage VIL - VS3D - 0.310VCC v
Logic High level output voltage VOH 10H = -1.0mA :810VCC - 1OVCC
Logic Low level output voltage VOL IOL = +1.0mA VSSD - 0.210VCC
Input leakage current lIL = -1 x 1 pA
DC/DC Converter Operation
V5P booster voltage WSP IVSP=1mA 45 6.2
VEN booster voltage VSN IVSN=-1mA £.2 -4.5
VGH booster voltage VGH vgh=1mA 10 20 v
VGL booster voltage VGEL gl=-1mA 115 -5
VGH and VGL difference [VGH-VGL| - = - 32
Oscillator tolerance 0SsC 25°C -3 3 U
Source Driver
VEFR - 3.3 5.6 W
Gamma reference voltage VSNR =t 56 A3
VE5D+1.0=¥SPROUT-1.0 - - +- 20 by
Output voltage deviation DVOS VES5D40.1V= VSSD+1.0 } ) /- 50 -~
VSPR-1.0 ~ VEPR-01V
Output offset voltage Vol - - +/-50 my
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7.2.2 DSI DC Characteristics
LP Mode
Spec.
Parameter Symbaol Conditions Min. Typ. TR Unit
Logic high level input valtage Vineco LP-CD 450 1 1350 | mV
Logic low level input voltage Vieco LP-CD 0 3 200 my
Lagic high level input voltage ViHLeax LP-RX(CLK, DO} 830 - 1350 | mVY
Logic low level input voltage Viprx LP-RX{CLK, DO} 0 - 550 my
Logic low level input voltage ViLraxuLe LP-RX{CLK ULP mode) a - 300 my
Lagic high level output voltage Vonrm LP-TX(D0O) 1.1 - 13 W
Logic low level output voltage Vouemx LP-TX{D0) =50 - 50 my
Logic high level input current Vim LP-CD, LP-BX < = 10 uA
Lagic low level input current Vi LP-CD, LP-RX -10 - . uA
Input pulse rejection SGD DSI-CLE+/-, DSI-DO+1 - - 300 Vps
sSGD sSGD
/ \ / WikLeco, Vinerx

\

Input

Figure 7.1: Input glitch rejections of low-power receivers

Voo, Vierx
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High Speed Mode

Spec.
Parameatler Symbol Conditions Win. Ve, Nax. Unit
Vemow DSI_CPDSL CN f
Input common mode Vi DSI_DOP/DS|_DoP 70 330 my
Input commen moda varation Vourcim DS1_CPIDS|I_CN 50 ! 50 my
=450 MHZ VemenaTaL DSi_DoPYDSI_DOP
Input common mode vanation Vourcinm D8l_CPDSI_CN . 100 my
=450 MHZ Veuroatam DSI_DoPyDS|_DoP
Lovw-level diffarantial Ingut VTHLCLE DSl CPADSI_CN 70 Y
thrashald VTHLDATA Dsl_DoP/DSI_DoP
High-level differantial Input Wrhacs D&8_CPDSI_CN . . -0 v
thrashald Vi rHHDATA DS1_DoPDSI_DPoP
Single ended Input low valtage Vens Dg?ﬁggggl}_ggp 40 - - mYy
DSICPDSE CN

Single ended Input high voltage Winnz DSl DOPIDS] DOP - - 4B0 mYy
Diterential inpwt terminaticn D&l CPDSI_CN
resistor Rrenu DSIL_BoP/DSI_DoR 8a 0 | 125 |0
Single-anded threshold voltage D&l_CPDSL. CN
for termination enabls Vremmen DSL_DOP/DSI DOP 450° | m¥

! . OSI_CPDSIL0N
Termination capacitor Creme D2l DOR/DE Gop pF

Vrunowe, VrHHDaTa

0V Referance for
Differential Inputs ™. i

Voo, Vriuoers

Figure 7.2: Differential voltage range and Command mode voltage
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7.3.2 DSl Interface Timing Characteristics

High Speed Mode

I Ulinea IHSTR

E:t}IlNST

Figure 7.4: DSI clock timing Characteristics

Torreue Torres
ToFrmars Tonroans.;
I H { i

_ .......... o DSI_CP/DS|_CN, DP/DN

0V Refarence st
Full HS Swing Voltage

Figure 7.5: Rising and falling time on clock and data channel

{(VSSA=0V, IOVCC=1.65V to 3.3V, VCI=2.5V to 3.3V.T, = -30 to 70°C)

Spec.

Signal Item Symbaol Min. o Max. Unit
DSI_GP/ Double Ul instantansous 2xUinsT TBD - 25 ns
DSI_CN |Ul instantaneous P T8D : 12.5 ns

INETE
DP/DN Data to clock setup time Tos 0.15xUI - - ps
Data to clock hold time Tou 0.15xUI - - ps
DSI_CPS |Differential rise time for clock TopTeix 150 - 0301 ps
DSI_CN |Differential fall time for clock Toeteik 150 - 0.3Ul ps
DP/DN Differential rise time for data Tortoams 150 - 0.3ul ps
Differential fall ime for data Toeroars 150 - 0.3ul ps
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Low Power Mode

Hast Conirol Data Lanes Driver IC Conirgl Data Lanes
Turn around reguest

"~ LP-Raquaest
e
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: ER:
Time =
Figure 7.6: BTA from HOST to Display Module Timing

P Driver IC Control Data - Hgm IC Control-Data Lanas\
T -~ -
Tum around request : ki LP-Raguest :
F : - Fa = # : -
iTewn | Tim © Teed §  Togony Ahpa bhew G
' ;
i ] i :
[ F £ A :
wi

LLP11 iLP10 LiRge. [ LRIGTE  LPOO,LROO- | ppoi LP10 | LP1

Time

Figure 7.7: BTA from Display Module Timing to HOST

(VESA=0V, IOVCC=1.85V to 3.3V, VCI=2.3V to 3.3V,T, = -30 to 70°C)

; I Spec. .
Signal ltem Symbol T Tvp. M. Unit

Length-of LP-00/LPO1/LP10/LP11
Ho's?t—) Display maodule il 50 ) ) e
Length of LP-00/LPO1/LP10/LP11 s 50 ) } -

DSI_DOP/|Display module <*Host

DSI_DOP [Time-out before the MPU start driver Tra.surE T - 2xTLrxn ns
Time to drive LP-00 by display module Tracer 5xTLrm - - ns
Time to drive LP-00 after turnaround request
Host Traco dxTimo - - ns

Table 7.4: DSI Low Power Mode Characteristics
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DSI BUR

STS

: Spec. .
Signal ltem Symbol T V. Max. Unit
Length of LP-00/LPO1/LPTG/LP1Y Tipx 50 - - ns
Tk to an'urer LP-OS\R&premes for TR THs-PREPARE | 40+4U1 - 85+6UI ns
transmission
DSI_DOP/ = : : e
DS DO Time to enable data receiver line termination [THS-TERM-EN - - 35+4xUI ns
o Time to drive LP-00 by display module TraceT SxTLrxD - - ns
Time to drive LP-00 after turnaround request o axTLrxD ) ns
Host
Table 7.5: DSI Low Power Mode to High Speed Mode Timing
& (8 ;o
” / o, e e S
= HS-0 or HS-1 =1 5
NOTE:
If the last bit is HS-0, the transmitler changes from HS-0 to HS-1
If the last bit is HS-0, the transmitter changes from HS-1 to HS-0
. | Spec. :
Signal ltem Symbol i TWp. Max. Unit
DSI_DOP/ P’“E“F?”‘ at Display Module to: lgnore.r. . 40 - | 55edxUl| ns
DSI DoP ransition Period of EoT
- Time to Driver LP-11 after HS Burst THS-EXIT 100 - ns

Table 7.6: DSl Low Power Mode to High Speed Mode Timing
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ToLkTran

CLE# w w = '- i
CLK-
] PR, oy
oD — E
H e
LP-11 £ P01
: : Spec. "
Signal ltem Symbol TS Tvp. | Wax Unit
Time that the MCU shall continue sending
HS clock after the last assogiated-Datd lane |Toukpost 60+52xUl - - ns
has transitioned to LP mode
Time to drive HS differential state after last
payload clock bit of a HS transmission burst eeiraL 60 i ) e
Time to drive LP-11 afier HS burst THS-ExIT 100 - - ns
psi cpy |Time to drive LP-00 fo prepare-for HS T oL PREPARE 38 ) 95 =y
DS cN  [transmission )
Time-out at Clc:_ck !_ane Display ‘Module to T CLKTERMEN ) ) a8 ne
enable HS Termination
Minimum lead HS-0 drive period before|Tcik-PREPARE 300 } ; -
starting Clock + TciLk-ZERO
Time that the HS clock shall be driven prior to
any  associated data Lane beginning the|TcLk-rRE 8xUI
transition from LP to HS mode

Table 7.7: Clock Lanes High Speed Mode to/from Low Power Mode Timing
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7.3.3 Reset input timing

S:m:_'_hm}g:ﬂs | IREBW
MRESET \_7{ "~., " A
fmEsT
Internal Status Nomal Dperation X Ressting }i -
Figure 7.8: Reset input timing
Related | Spec.
Symbol Parametar Pins Win, | Typ. | Max. Mote Unit
{RESW | Reset low pulse width'’' | NRESET .| 10 E z & LS
1 15 . i When reset applied L
tREST Reset complete time™ 3:::"9 SLEIN ml?d:
. i20 " 2 en reset applie o
during SLPOUT mode

Table 7.8: Resat Input Timing
Mote: (1) Spika due to an electrostatic-discharge on MAESET line does nol cause irregular systern resel according ta the

fallowing table.
MNRESET Pulse Action
Shorter than 5us Reset Rejected
Longer than 10 ps Reset
Between 5 ps and 10 ps Reseat Stan

(2) During the rasaiting period, the display will be blanked (The display is entering blanking sequence, which
Maximum tima is 120 ms, whan Raset Starls in Sleep Out —mode. The display remains the blank state in
Sleep in—maode) and than return to Default condition for HW reset.

(3} Dwring Reset Complete Time, 1D and YCOM value in OTP will ba latched to intermal registar during this
period. This loading is done avery lime when there is HW reset complete fime (IREST) within 15ms alter a
rising edge of NRESET.

(4) Spike Rajection also applies during a valid resat pulse as shown as belaw:

10yis

1L
——
i ]

| Reset s poceprad

(LT

a--.-\..l‘,...»-'|\..,-....--....1 J J\ﬁ*\ﬂwmpt-l,h_.n“p
Ilr_h—ﬁer Less than Xhs wideh possnee spnke will be rejected
(5] It is necassary 1o wail 15msec after refeasing NEESET betore sending commands. Also Sleep Oul command
cannat be sant far T20msec.
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5.0] FEPE 5206 i (Reliability Test Conditions And  Methods)
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6. X6HZ2¥ (Optical Characteristics)

3.0 OPTICAL SPECIFICATIONS

3.1 Owverview

The test of Optical specifications shall be measured in a dark room{ambient luminance=<
1 lux and temperabure = 25+2°C) with the eguipment of Luminance meter system (Topoon
SR-UL1IR and Westar TRD-1004) and test unit shall be located at an approximate distance
S50cm from the LCD surface at a viewing angle of 8 and @ equal o 0°.The center of the
measuring spot on the Display surface shall stay fixed.

The backlight should be operating for 30 minutes prior to measurement.

Measurement condition:

1. Backlight: 1 BEF(0® ) LED: nEfEtk LED

2. Pol: SLP_ADS 8 %32 No APF Up+HC/ Down+Clear

3.2 Optical Specifications

Horizontal 03 e e -
VicwiNig 3 CR>10 S oo - Note 1
Angle T o012 80 85 =
[=1e) BO 85 o
Contrast Ratio CR &= 0" 800 1000 Mote 2
Transmittance T{%) == 2.7 3.2 Note 3
MNTSC %o 2= 0 65 [4=]
Rux 0.640 |0.655 |0.670
Red Mote 4
Ry n.312 |0.327 |0.342 rkor
Feproduction Gx 0.269 |(0.284 |0.299
a= 0= filter
Of color e Gy 0.579 |[0.524 |o0.600 Glass
Bx 0.123 |0.138 |0.153
Blue WoC
By o.096 |0.111 |0.126
i Wi 0.285 |0.300 |0.315
White Wy e 0311 |0.326 |0.341
Response Time Tr+TF 6= Q° 30 35 ms Mote 5
L Tt 1 1 1 1 1 1 1
Note:

1. Viewing angle is the angle at which the contrast ratio is greater than 10. The viewing are
determined for the horizontal or 3, 9 o'clock 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 @= (° 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.

G Luminance when displaying a white raster

Luminance when displaying a black raster
3. Transmittance is the value without APF Pal.
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4, The color chromaticity coordinates specified in Tablel shall be calculated from
The spectral data measured with all pixels first in red, green, blue and white.
Measurements shall be made at the center of the C/E
Measurement condition is C - light source & Halogen Lamp
5. The electro-optical response time measurements shall be made as FIG.2 by switching the "data”
input signal ON and OFF
The times needed for the luminance to change from 10% to 90% is Tr, and 90% to 10% is T
Figure 1. Measurement Set Up
12 9'clack direction
15‘1‘.:!_;_’__3.,—
_,_:d—"'-_','“—:"-'-"ﬁ;__:_'-
H_:EI;ETLAL p— =Ty @ ﬂd' clockdirection
e Q (=0}
_ STAGE __—"g,. )l
o a 4
% 0'clock By LED T i
direction = ) e —
(@=180) W — o T
i e
B __—F s o clackdirection i _T,_DBEEI:STFMH
. — (E=270) D1 stance
o0 _F_.__.,—'-"'""_ﬂ_'- i w0’ E:\-_d.a-" : (L = 50cm)
el -.-;B'l. Tl
8o+~ ‘—‘B‘;""--- . T
Figure 2. Response Time Testing
Tf Tr
» —| |- — > [—
100 e —
S0 : i : e '
Optical
Responss
10
0 white N - white
black
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7TIRFRME (Inspection standard)
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