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1.2 534 (Product Specifications)

HHZER (Panel Type)

TFT LCD

5.45 inch

¢¢ﬁ$ﬁﬁﬂ‘ (Panel Size)
gf‘ # (Display Type)

Normal Black

solution)

720 (RGB) x 1440 (dot)

(Dot Pitch)

0. 02865mm X 0. 08595mm

EBIRtE (color)

16. 7™

LA (View Angle)

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

RIKEN IC (Display IKI ST7703
#1287 (Interface Type) & PI

fi B (TP Type)

il IC (TP 1C) GT1151QM

#ME R~ (Dimensions)

72.8(H) X 143.8

X 3.19(T) (mm)

ERX ) (Display area)

y 4
7
61.88 x 123, 7‘(?

MH 2 E (Module Brightness) 500cd/m? &

fub 45 55 1 Touch points 5 7 ? '/
fil 54524 Touch Key Number 0 v
fib A5 5F 1] 4 R AR Version:
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i E 48 (Product Drawings)
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3. #E O E X (The Interface Definition)

I, CAD & 4%

4. 1 (Electrical Characteristics)
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WREEFRRAEIRDE]

a-Si TFT LCD Single Chip Driver
720RGB x 1280 dot with 16.7M color

ST7703

7. Electrical Characteristics

7.1 gAbsolute maximum ratings
& N
Iterm mbol Unit - Spec.
_\_ ’ o Sy Min. | Typ. Max.
PowerSupply Voltage 1 | IOVCC~VSSD W -0:3 - +5.5
Fouer Supply Voltage 2 | WVCI ~ VS5A W -0.3 - +6.6
Power SlpplyNoltage 3 | VSP ~ VSSA W -0:3 - +6.6
Power Supply Voltage 4 | VSSA ~ VSN W 0.3 - +6.6
Power SOpply Voltage 5 | VGH ~ VGL Vv -0.3 - +35
Logic Input Voltage Vi vV -0.3 - IOVCC+0.3
Logic Output Voltage Vo Vv -0.3 - IOVCC+0.3
DSI_CP/DSI_CN -
Differential Input Voltage | DSl DOP/DSI_DOF, s -0:3 2.0
D3 PAP/DSL D1N
Operating Temperature | Topt— 4 C =40 - +85
Storage Temperature TSto. 44— C -55 - +110
Table %1: Absplutg Maximum Ratings
’
& o
P
7.2 DC characteristics
7.2.1 Basic Characteristics
Spec.
Parameter Symbol Conditions M T Ty | Wax Unit
Power & Operating Voltages
Logic Operating voltage IOVCC /0 supply voltage 1.65 §.1.8 2.0 v
Analog Operating voltage WVCI Operalion voltage 25~ W0 - f.2
Input / Output &
Logic High level input voltage WiH - 0.71ovVEC - 1IOVCC
Logic Low level input voltage WVIL - VS3D = 0.310VCC v
Logic High level output voltage VOH IOH = -1.0mA 0EIOVCC | A& - WOVCC
Logic Low level output voltage VOL IOL = +1.0mA V85D O, - DE2IOVCC
Input leakage current IIL - -1 A pA
DC/DC Converter Operation
VEP booster voltage VsP IVSP=1mA 4.5 6.2
VEN booster vaoltage VEN IVSN=-1mA £.2 -4.5
VGH booster voltage VGH vgh=1mA 10 £0 W
VGL booster voltage VGL Ivgl=-1mA 115 7.5
VGH and VGL difference [WGH-VGL]| - - 32
Oscillator tolerance 0sC 25T -3 3 %
Source Driver
VSPR 3.3 5.6 W
Gamma reference voltage VENE — 56 A3
VESD+1.0= ¥SPROUT-1.0 - +-20 my
Output voltage deviation DVOS V35040.1V'= VS5D+1.0 I 50 oy
VSPR-1:0 ~ VSPR-0.1V . b
Qutput offset voltage Voff - +/-50 my
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ﬁi’iﬂﬁ;‘-ﬁﬁ;} FEUN3D A 1 S0U UUL WILHE 107 IV Gain wF I F 75U
i (=]
7.2.2 DSI DC Characteristics
LP Mode
Spec.
Parameter Symbol Conditions Win. Typ. Max. Unit
Lagic high level input voltage Vineco LP-CD 450 1 1350 | mV
ogic low level input voltage Voo LP-CD 1] - 200 mY
Logic high level input voltage Vikieax LP-RX{CLK, DO) 830 - 1350 | mV
fgic law level input voltage Viprax LP-RX{CLK, DO} o - 550 mY
[ level input voltage ViLrrxue LP-RX{CLK ULP mode) o - 300 m'
ewel output voltage Vouprmx LP-TX(D0O) 1.1 - 13 W
eboutput voltage Voiemx LP-TX(D0O) =50 - 50 mV
, Vim LP-CD, LP-RX - - 10 LA
Wi LP-CD, LP-RX -10 - - UA
SGD DSI-CLKE+/-, DSI-D0+1 - - 300 Vps
SGD

/ \ / :
ViHupco, Vikipax
/ \-, r/ \v/ ViLeeo, Vieax

glitch rejections of low-power receivers

Figure 7.1: In
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High Speed Mode

Spec.
Parameater Symbol Conditions Wi Tvp. T Unit
Womces DSI_CRDSI_CN
Inpul common modea N DSI_DOP/DSI_DOP 70 - 330 mYy
Input common mode vanation VouRcL DSl CPDSI_CN 50 50 my
450 MHZ \ cMADATAL DSl_DoP/DSI_DoP
common mode vanation WVowacuon OSI_CPDSI_CN . g 100 -y
VouRpaTam Dsl_DoP/DSI_DOP
WHicLe DSI_CPDSI_CN
Mk DS|_DOP/DSI_DOP 70 - | mV
Wmeacs DSI_CPDSI_CN R
TR DS|_DoP/DS_Dop 70 | mY
DSI_CP/DSLCN
Whilg DSI_DOP/DSI_BOP A i
DSI_CP/DST_GN N
i DSI-DOP/DS_DoP i i
Diferentiial input j@hminati DS CPDS|_CN
resistor Ll S DS1._DoP/DSI_DOR % o | 128 |0
Single-ended threshsld vollage OSI_CPDSLCN
for termination enable e DS|_DOP/DSI_DOP - : gl s
: DSI_CP/OSLCN
Termination eapacilor Cresu DSI DOP/DSI DOP - . pF

0V Reference for

DS
CN

VES

Figure 7.2: Differential voltage range and Command mode voltag

vaCLH. vTHHIJ.ATA.

. Voo, VTHooaTa
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7.3.2 DSl Interface Timing Characteristics
High Speed Mode

Toa T[.fl Tos" Tou

1 -'h |||||||||||| S

Sl CN i
Ulinsta ¢ NSTE
& i 2xUlINST .
DSI.C /i
Figure 7.4: DSI clock timing Characteristics
Torreis Tonmcik
TDFI'IMTﬁ ?rﬂH.TM‘I'A |
OV Refaromnsg  —i-.d s b
Figure 7.5: Rising on clock and data channel
{VS5A=0V. | = 3.3V, VCI=2 5V to 3.3V. T, = -30 to 70°C)
Spec.

Signal Item 3 Min. Tvp. Max. Unit
DS|_CP/ Double Ul instantaneous ﬁ: ST TED - 25 ns
DSI_CN |Ul instantaneous U'”m TBD i 12.5 ns

INETE
OP/DN Data to clock setup time Tos 0.15xUl - - ps
Data to clock hold time Tou 0.15xUIl /7 - ps
DSI_CP/ |Differential rise time for clock TopTe K 150 ps
DSI_CHW  |Differential fall time for clock Torrowk 150 | ps
DP/DN Differential rise time for data Toroata 150 ps
Differantial fall time for data T oo 150 ps

10/20



NISIN

Low Power Mode

Host Conirol Data Lanes

Driver IC Conirol Data Lanes
ol e

= e
2 Turn arpund request = :‘ LP-Raquest :
R ; . >, S 5 : R
i FTiman | Tieoma | Tieaa | 2 i Timn | Tiruo i
' : : i : P TR
et Pmm =i Tasume ] Trager o :
et 1 i i : 1 L :
" L ] il i
: Y i ih i il i
{LP11 iLP10 i LPOO | LP10 ii LPOO: LPOO }LPOOTLP0 < LP11 |
[ i i H il H & & ‘-;..'
Time 1.

Drriver |C Control Data

Figure 7.6: BTA from HOST to Display Module Timing

Hl-:gm IG Control-Data Lanas‘_v

%

Tum around request ::‘ : LP-Request 3
p - - = < E ]
T | T | Toed ( Tyn i T T
g/ N ) & Qs Lt
oo- 1 IEl' E.'- ; ;,lr
A I B A - a1
P11 (P10 LLPg0, | LR1O { P00 LP0O-: LPOO; LP1O | LPN !
Figure 7.7: BT, Display Module Timing to HOST
(VSS .10 1.65V to 3.3V, VCI=2.3V to 3.3V, T, = -30 to 70°C)
Sy — ¥ Win. | Typ. | Max | ot
Length-of LP-00/LPO1/LP10/LP11 i
Hosi= Display module A 50 i
Length of LP-00/LPO1/LP10/LP11 T / 50
DSI_DOP/|Display module >Host sa p, - %
DSI_DOP [Time-out before the MPU start driver Tra.zu T - 2xTLPxD ns
Time to drive LP-00 by display module Tracer 5xTLrm - - ns
Time to drive LP-00 after turnaround request
Host Traco 4xTieo < ns

Table 7.4: DSI Low Power Mode Characteristics

Y
s
2
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DSI BURSTS

i ———— © RS i B RS- ff M & Mmoo e o FE. LR AN Y
S B 2 I
11 _LPO1 | LPOO
_]'r-ur:msué
: Spec. .
Signal ltem Symbol T V. TP Unit
Length of LP-00/LPO1/LP10/! Tipx 50 - - ns
;I'ime tfﬂ anver LP-00. 10 P for AR Ths-PREFARE | 40+4U1 - B5+6UI ns
ransmission
DSI_DOP/ = £ :
DS DO Time to enable data receiver ation |THS-TERM-EN - - 35+4xU| ns
= Time to drive LP-00 by display Tracet SxTLrxD - - ns
Time to drive LP-00 after tuma T AxTirxo ) i
Host
Table 7.5: DSl Low Power M High Speed Mode Timing
Teor
ClEs — - - - : W W ITNT W
LK —— :
b e
DD —— i
I e )
s HS-0 or HS-1 5
NOTE:
If the last bit is HS-0, the transmitter changes from H3-0 to HS-1
If the last bit is HS-0, the transmitter changes from HS-1 to HS-0
. Spec. ]
Signal ltem Symbol i . Max. I; ;m
DSI_DOP/ ;”“‘}9”‘ at Dispiay Module. 1o Ignoreir, . .. 40 - | s54axul | #ns
DSl DoP ransition Period of EoT
- Time to Driver LP-11 after HS Burst THS-EXIT 100 - - ns

Table 7.6: DSI Low Power Mode to High Speed Mode Timing

12/20
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EH5-0 {HS-(F o Teseurr o (e | Towezero oy
ol e Ll QL i, ol %, (-
BS1i KRl ip.nf § LP01 7 HS *1%“
R s I i i i
|
__________________________________ =
&
b ‘
%
%
+ %
' &
| PO |
LP-11 : LP-01
Item Symbol Spec Unit

Min. Typ. | Max.

Time that the MCU shall continue sending
HS clock after the last associated Data Lane|Tcouk-rosT 60+52xU1 - - ns
has transitioned to LP mo
Time to drive HS diffe
payload clock bit of a HS ¢
Time to drive LP-11 after
DSE_GP.I'J Time t‘ﬂ Idfi\l'e LF'EU to
DSl CN transmission

- Time-out-at Clock-Lane Display
enable HS Termination

te after last

ToLK-TRAIL 60 - - ns
burst

THS-EXIT 100 - - ns

TCLK-PREFARE a8 - 95 ns

T TERM-EN - - 38 ns

Minimum lead HS-0 drive period béfor, ﬁEF‘AHE 300 ) ) -
starting Clock K-ZERO

Time that the HS clock shall be driven prior to

any: associated data Lane beginning the|Tcuk-rRE 8xUI

transition from LP to HS mode

Table 7.7: Clock Lanes High Speed Mode to/from Low PoweriMode Timing

7
2
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7.3.3 Reset input timing

Srran:ir Hn!r:Eﬂs i
MRESET ’\L?[' "n., /]
WREST
" " Irolisl Cendiion
Internal Status Normeal Oparation X Raselting )1 (Dhelaul fior HAY rese

Figure 7.8: Reset input timing
Related Spec.
&;15 Paremetor Pins | Min. | Typ. | Max. Hote b
tRE lgw pulse width'" NRESET (| 18 - - ’ - us
4 {5 . § When reset applied

{REST lete time™ g SLPIN mpde

Whan reset applied

) 0L A * | during SLPOUT mode

ms

Table 7.8: Reset Input Timing
MHote: (1) Spike due to an electrostatic-dischiarge on NRESET line doas not cause iregular systemn raset according to the
following table.

Action
Reset Rejected
Resat
Resat Start

(2} During the rasetting period, the display & display is entering blanking sequence, which

Starls inSkeep Out —mode. The display remains the blank state in

Maximum time is 120 ms, when Res
Slegp In~mode) and than return fo Dataul n for resal.

{3) During Resst Complete Time, ID and YCOM o] b latched to internal register during this
pariod. This loading is done avery time when thera i r complete time {REST) within 15ms after a
rising edge of NRESET.

(4} Spike Rejection also applies during 2 valid reset pulse as w:

10ys
o}
Reset s poospred
(LT ;

TS L
M Less than Mhs wedth posstive spake will be ted
{5) It is necassary to wait 15msec after releasing NRESET before sending commands. Sla command

cannat be sant far 120msec. &

14/20
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5.0 FEME 5206 (Reliability Test Conditions And  Methods)

)? Sy

= ;QH% W% KT R % I H BT E

1 B WM. Thig.
== - 5F Frh
" | LI 60°C £3°C, 5 9% 3%, TR ik FE I i) 4 BRI PR
/?f‘ W 96 /NI, B BhA (PR AR ARSI TR g;;;;*w

2 NI JEHEAT AN, R IR A " B L/ it 2 /
PR B
e
I51) o o K
2 | 30 3063\%41)w 8oc<§0§3\%¢>w -30°C W H )
. 0 04 AMEIR, fERIBTFWE 2 /N s WAL, ThRE
g | TS SORIhRER T .

3 R | EIRT0C+-3C. TEIR80TCT+/-3C. 96/ R TER
17 | EORAS TIRE L NRE2 AN A RN, SR | A s Thig
R | ek,

2 /30 3=k e

4 | | FH20CT BT BIAYCH T, iR gjf“;i{ifl’ﬁ"‘/

NS 96 /NI Ji5 7E AP E 1 N
4 | A RS NS KIZL N e | rsostan. i
R

5 1%,

e s | s, g | B/
."M :ﬂll‘{ VA \IAb N ‘\
ﬁ(c;] KR UKF i 06 AU B 2 PRERL
oy | BRI Bk Wi AR

Vo kR B B K% ] R T A

(E=) %

2. HHEHERMALIT: E &
@‘ :{‘% A%\E% g EE‘?E%ZISE'I:J 1) —%: A )t ’

6 o R BT ’fﬂ‘iﬂiA A b ik e/
P 7% 0 =, | s W S FrEERL
) 0~-9kg Yzcm b 51, LB EHS
VA 9-25kg 76cm o ’C

25-45kg 53cm 3 N,
45-68kg 46cm 1
KT 68kg 41cm 9, T 3,
T 4, T
5, EG;
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6. JtEHZS% (Optical Characteristics)

7. OPTICAL SPECIFICATION

Specifications
Iltem Symbol | Conditions Unit Mote
P Min. | Typ. | Max.
arésmiétlelm? To% 208 | 364 — o T% definition :
nder Clight) Viewing (wio DBEF) & (wfo APCF)
CR |normal angle| 800 | 1000 | - = (wio Haze) & (w/o WPA)
By = By =0°
TontTon - 25 35 ms |All left side data are based on INX's
following condition =
Bxe 75 80 - 1. LC: AAS
2. BLU: under C_light
By Center 75 80 i 3. Machine : DMS-900
CR>10 deg 4. VLC: &
By. 75 20 o Vbl‘lght = 4TV
Vdark = 0.3V
Oy
Xa
Red
Yr
g
cFonly | Green - , o
Color Chromaticity v ! ) :
{CIE"QB'” B Xﬂ_ normal Under C |Igh'[ simulation
ue Y Bx =
X
White
Y
Color Gamut CG %

*Mote (1)Definition of Contrast Ratio (CR):
The contrast ratio can be calculated by the following expression.

Contrast Ratio (CR) = L255/ L0
L255: Luminance of gray level 255
L 0: Luminance of gray level O
CR=CR(5) /
R ) is correennndinn tncthe Cnntrast Ratin of tha nnint X at Fimore in Ninte (1 &
/ L

17/20
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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”
utsignal ON and OFF
ti needed for the luminance to change from 10% to 90% is Tr, and 90% to 10% is TL.
p 4

. surement Set Up

12 0'clack directian

3 0'clockdirection
{@=0

% 0'clock
direction Bl? =

(@=180}
TOPCON

L = Lens/Screen
D1 stanca

{L = 50cm)

e
Figure 2. Response Time Testing

Tf
o —
100 —
L1 R halblok
Optical
Responsse
0 white

18/20
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7R FRAE (Inspection standard)

T H ARE X NS A E FRUE UL OWAREN
9.3.1 A AND 5 B YRS AR NG TN
FoRb NG H
5 AT NG H
Dire SRS NG EE +
H A/ H .
TP ShAE AR, Fofi NG .
! T |
/ LOM/ i >2. 4 ~F——6. 0 ~F
1. 10mm [&]FF
W H R 3
A
IOEA R HEAT. | &~ o tom 2. R H
- o 10 4
933 R ] s, EECLH MO e
k& LoD EeEE— | gE R
T/P | A # A - I NG Xt)
NEE R 0. Inm< @ < 4 (TP, R%
D=(L+) /2 / 15mn R 240
0. << 2 (TP, %
. Y 1A
@>0. 2mm NG
LCM/ % 0. 95 ~F——6. 0 ~F
S ] El(mfn ;O (Og)mm/
R LCD B ; — K (FH
9.3.4 T/P FHEH =2mm| . 03<W=0. 05mm N S w
B L | >2mm | >0. 05mm NG
S W 2 28 T 2 [R) DA 20 P B8 5mm
Ll F €0.95 <F—3.0) . /
W 2% 22 B 22 [R) L 25 FE B 10mm
PLE (3.1~F—6.0~) .
®:
X /2 Fo VA | 7 O
T | R
9- 3 5 'fﬁj‘t)ﬂl‘/_:\j@ 1. @=0. lmm (2—:%1; 'f%})hﬂﬁ, ?j’\
2. ARt iHE 1/3 - oy | R
41l
0.10<®=0. 2mm 1 30cm EM‘
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@ >0. 2mm NG

0. 95 ~F-2. 4 <} Al FE KT 5mm P L
>2.4 ~F=6. 0 1S AIEE KT 10mm BA

I
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T/P ekt Fr |T/P: LCD w6 EA M 1i'g 4R R Vi
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/ AT f
I HE DY JE Sl AT — il i £
6 / % BEER . KSR
I EUERLBLZ O | g mimimg 108 i,
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9.3.7 Mura 7, R mura. B FIE 128 K i /N
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>
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