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1. #6R
1-12E:
O HEHIRE 7 LCM NEREEIE PR BRIz FRAFrE EK,

1-2 725
LCD &R (LCM)

1-3 84S
TMO024HDH26-V02
2. FERAE

(1) B/~3EEY: Transmissive ( £1FET) , 24 TFT, LCD module;

(2) BREF: 262K;

(3) Rzh IC: ST7789V

(CAE )= N P =1

(5) AFE  : 240 (RGB) (W) x320H Pixels;

3. PURAAE
ImH AE Bafi]
IR 42.72*60.26 mm
B, 40.32*56.26 mm
ANSES 240RGB *320Dots
e St COG+FPC+BL
=it WHITE LED ;
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4. IMERT

0D 42.72+0.2

LCD OD 40.32

LCD AA 38.72

3.00

0D 60.26+0.2
LCD 0D 56.28

2.90

2.2040.1

2.44

LCD AA 48.96
]

240R(B*320

12' Clfock

20.20

| 8.00

=

5.OEX:

IO

~N\H

AR T=0.1

ZOEX

5| fITRE RS

&E

GND

RESET

SCL

D/CX

CSX

SDI

SDO

GND

VCC

LEDA

K1

K2

K3

K4

AIm AN ERAR
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e H
RS
Wi WL
1
S _ | .

By g,

| | PWLW PWLR | |ug- PWHW PWHR
W w " T ;J".? s
Ry Ve e o] -
tvrer {
e el
o ICYCW 1ICYCR |
(o DEW e e e
P 2
5 prieea waals \ b Wi Wik
DEiTo L : X Wirite Diovla
o el O e AZasatr 2 E Pt 1 WL | WAL
ODR, | OHR
. E i

o 3 e e Ry y . o
o T bt o X 1 R [a}
DR17-0 = e ey i i oL e Lt ¥ i

Hote 1, PWLW and PWLR are dofingd by tha ovelap period when C5° s "Low” and either of WR* or RD" is "Low"™
Hote 2: Unusod DB pins must be fosd at "10Voo! ™ or " GHDO"

Item Symbol Unit Min Max
. Write tCYCW ns 100 -
Bus cycle time
Read tCYCR 450 -
Write "Low" level pulse width Write PWLW ns 35 -
Read "Low" level pulse width Read PWLR 45 -
Write "High" level pulse width Write PWHW ns 35 -
Read "High" level pulse width Read PWHR 90 -
Write/Read rise/Fall time twRr, twRf ns - 15
Setup time Write( RS ~ CS, WR) tAS ns 35 -
Read( RS ~ CS, RD) 35 -
Address hold time tAH ns 10 -
Write data setup time tDSW ns 25 -
Write data hold time tH ns 10 -
Read data delay time tDDR ns - 340
Read data hold time tDHr ns 20 -
Time from read cycle to write cycle ns 90 -
Time from write cycle to read cycle ns 20 -

Note : VDD= 3'0V1VEE= 1.8V

7. ETEERIRR
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RERE

nibiaiz e e o] nclud e reg isker

load and sisap cul
- - ™
Tl ] |
L i i i
| | |
: ! 'y :
i i |
i i i
i i i
e - —t i
. ; i i
1 P \:
| i |
' b |
3 1 1| |
1 11 i
: i LN
w i I =y ' D lagogay !
* Ly | > - L
s L :
! Pl L
Blankw
whika]

3% VEE =I0VCC
VDD = VCC
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8 MBESHE

16-bit Data Bus for 16-bit/pixel (RGB 5-6-5 bits input), 65K-color
I uﬂ!l

.l
|

D

2
m
ari
(%]

160660000000

“0;“‘0““0000 :

W
11

o ol o gl |o ol g (9 2122 |9
@ (@ @ @ @

Pixel n Pixel nt1 || Pixel 2

16bit\ l /

[ 16bit to 24bit data mapping__ |

Frame
Memoy
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18-bit Data Bus for 18-bit/pixel (RGB 6-6-6 bits input), 262K-color

[ b

==

c 0" / s
LT LT L 1

RD 1"

Bl R 8 elalelelelelelsleleld elalel e

NN

Pixel n+2

/
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9. RBHASH
Values
Parameter Symbol Units
Min Max
Power Supply Input lovcC -0.3 4.0 v
Power Supply Input VCC -0.3 4.0 \'/
LED Current ILED - 25 mA
LED VOLTAGE VLED . 45 \'4
10. B8
Values
Parameter Symbol Units
Min Typ Max
Power Supply Input VDD 2.6 3.0 35 v
Power Supply Input Iovcc 1.7 1.8 35 \"
“H”Level Input Voltage Viu 0.8 Viovcee - - A%
“L”Level Input Voltage Vi - - 0.2 VIOVCC Vv
Power Consumption, Panel Ps 22 30 mW

AIHHRRNEERAR
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11. W8
12-1 B¢ty
EREXST0
12-2LED BEFIHER
me i adid BME sRaN BN a4
IERFEE \4i IF=15mA 30V 40V
REBE Vr ] ] ]
BIHE B&
12. JHESW
Values
Parameter Symbol Unit Motes
Mim Typ Max
“1) Threshold Voltage b = i i d Fig.2
Vth 2.0 2.1 2.2 W
") Transmittance T(%) 4.7 - % Fig.1
*1) contrast Ratio /R - 500 -
‘1) Response Time Tr+Tf 35 50 msec Fig.3, Fig.5
Rx 0.637 0.657 0.677
Ry 0.300 0.320 0.340
Gx 0.267 0.287 0.307
%) CIE Color Coordinate ui el et B
Bx 0.120 0.120 0.160
By 0.060 0,080 0.100
W 0.290 0.310 0.330
Wy 0.307 0.327 0.347
el . 80 -
*1) viewing Angle il = Deqgres C/R>10
su 80 Fg.4
ad 80
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Motes : 1. Contrast Ratio(CR) is defined mathematically as :
Surface Luminance with all whibte pixels

Contrast Ratio =
Surface Luminance with all black pixels

2. Surface luminance is the center point across the TFT-LCD surface 500 mm from the surface with all
pixels displaying white. For more information see FIG 1.

3. Response time is the time required for the display to transition from white to black(Rise Time, Tr)
and from black to white{Falling Time, TF). For additional information see FIG 3.

4. Viewing angle is the angle at which the contrast ratio is greater than 10. The angles are
determined for the horizontal or x axis and the vertical or y axis with respect to the z axis which
is normal to the TFT-LCD surface. For more information see FIG 4,

5. Optimum contrast is obtained by adjusting the TFT-LCD Threshold voltage(Vth & Vsat)
FIG. 1 Optical Characteristic Measurement Equipment and Method

Pritchard BBO System

[Test Equipment Set Up]

/ Optical Stage(x.y)

LCD Module

|

Photo ; Pritchard 880 for Luminance

Center

S00mm

» Measuring Condition ;
-Measuring surroundings : Dark Room
-Measuring temperature | T,=25T
-Adjust operating voltage ta get optimum contrast at the center of the display.
-Measured value at the center point of LCD panel after more than 30 minutes while backlight turning on.
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FIG. 2 The definition of Vth and Vsat

100%
90%

Transmittance
505

10%

0%

Woate : 22V DC
\data : OV=-4.5V DC
Vicom @ OV (Ground)

%
100
1)
Optical
Respanse
10
0

Vith Vsat Voltage

FIG. 3 The definition of Response Time

The response time is defined as the following figure and shall be measured by
switching the input signal for "bladk” and “white".

Tr IF
— - —-{ -

black

black white

*Voltage conditions for Response time
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FIG. 4 The definition of viewing angle

<dimension of viewing angle range>

$=9 -
{12:00) wyu

\
N
\
.
1
TFT LCD J & i
MODULE vd  (600)

FIG. 5 Response Time Measurement Equipment and Method

DMS B03 System
Detector
Light Source
Spot Size
$=3 mm
LCD CELL \\ |
Optical Stage(x,y}—rH . l_l

Light Source
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13 RSN

ITEM SYMBOL | CONDITIONS CRITERION

NO DEFECT IN DISPLAYING
OPERATING TEMPERATURE | TOPR -20°C~+70°C |AND
OPERATIONAL FUNCTION

NO DEFECT IN DISPLAYING

STORAGE TEMPERATURE TSTG -30°C~+80°C |AND
OPERATIONAL FUNCTION
HUMIDITY - See Note WITHOUT CONDENSATION
"NOTE: TEST CONDITION

(1JTEMPERATURE AND HUMIDITY: IF NO SPECIFICATION, TEMP. SET AT 25¢2 C . HUMIDITY
SET AT B0£5%RH

(2) OPERATING STATE: SAMPLES SUBJECT TO THE TESTS SHALL BE IN * OPERATING' CONCITION

14 TRRMERG
Absolute Maximum Conditions
Mo, Parameter Condition
Operating Temperature 20~707
2 Storage Temperature 30~ 80T

Reliability test conditions ([ Polarizer characteristics null )

No. Test Items Test Condition

1 | High Temperature Storage T= 80T 240hr

2 Low Temperature Storage T=-30T for 240hr

3 High Temperature Operating T=70T for 240hr Module
4 | Low Temperature Operating T=-207T for 240hr (Without

(But no condensation of dew) Contamination)
5 | High Temp. and High Humidity T =607T /90% for 240hr
Operating {But no condensation dew)

B Thermal Shock -30 ~ 80T, 100cyde

7 Packing Shock lconer, 3edge, &face / 76cmDrop

8 | Pocking Vibration Random Truck 0.57Grms Z direction 1hr. potilis

# 1) Mo.1~ No.6 : No guarantee for panel, only for module with the above test conditions.

2) No.7~ No.8 : Refer to 7-1) Packing Ass'y on page 14.
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15. LCM IR
(1) FNEIRIMB MAnE FET/RRR)
RFEF | I FRTHT AQL
1 R R B mAE 1
1. —fRERA
i X Y y4
e \
N R > K/8 | FHEANAKX| <7
?: - - . :{
%ﬁf
2. AR
3 = X Y Z
,»r"{\)’ 35”"” > K/8 | MHNAK| Fit
T,f” [
3. S|HIERAIERE
2 f#®a 2.50
: ,x:ff/% X Y Z
N L”, > K/8 > 1/3 | Fit
o \...- . ~ .. _q-f""ﬁ-\.(”
>t
25
4, PGSR
” y X Y
- L > K/8 > L/3

BIFEER Y<0.3mm HikR

ROGREEMSA~m Y<L/5, SBRE™m Y<L/3; &
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5 TR
A/B X CKX
D< 02 ABR
0.2<D< 0.3 2
- 0.3<D<0.5 1 e
3 RURTERPE D>05 0 2.50
XARR
YHRER
DIESE D=(X+Y)/2
J N SOV EREE
‘ [ KE RE ABX | CK
At W<0.02 At
W L<3 W<0.05 2 AR
A pra—— <25 W<0.05 2 950
AR o w>005 | HeEEE || S
S
LK WEsEs
SRR (BUG. 5. EE) SIREREANLIREREALIT
- 5 SOVFEREER
\) A/B X CK
R |\ D<0.2 IR
5 SIKBUA 0.2<D<0.5 3N 2.50
2 0.55D<1.0 24 R
D> 10 o7
] phusgp | |- LEDEFC. BT RIBFRISATFAMISHINT, 0 50
2. WEDERE: HEDEREE> 12 FREEE, 5H OK,
7 FIB (RER) | STREMRWARES(E 1TO 314 2,50
|. PCBHRIGEE. IRAE. SKIE. IS SHEETLERANT
8 | PCBRAR |, popineFieraaat. B BRY. KENS 2.50
1. STHEE T, ZEERAI<1/3 T AR
9 WSO | 2. SRR ARTEYEEE 2.50
3. TSR, WE. O S THEERRR. RIS
R, BRI
2.50
10 WE | Ry sEERmiES
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(2) BRINESRIRIRERITE ( TIERS)
Wi N inas
1 FEMRETRPEA S/ KEER RIeEF 1.0
TAtER RIeiF
1. §FLEO
BE PRI
W< 04 D<02 & D<1/2W
. D<025 & D<1/3W
2 Tl W04 2.50
/R
* D=(A+B)/2 D<0.1 NIZREAIT
mE " = KGNS
W< 04 C. D. G<1/2W
FhI/EZE E;
3 s . = W>0.4 C. D. G=02 1.0
W BERRTRY C. D: ZRRY G=|E-F|
| 5 FOVFERBEEK |
A/B X (K|
D< 0.1 ABR
0.1<D< 0.2 2
. - 0.2<D<0.25 1 AR 250
FORGRIE D>025 0 '
XAR
YRR
D:YE1R D=(X+Y)/2
MNER. SINEFRKX, & "EREE" #HE
‘ L . N SRR
K RE ABR [CK
W N N
e, it W<0.02 it -
5| HRERE L<3 W<0.03 > ;; 2.50
Lo Mg <5 | 003<W<005 2
), - W> 005 NN
LiKE WEE
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16 LCM H9{sEF

16-1 BREELR

LCD 2HIBim cRAEm, EffzdEd, EFELTEI:

(1) BRIHERIFEEENENEECEZN. Sam SRR E, FESERERLH
%,

(2) LCM XEMIRLHRREZ MG AEREEKRT HB HECHITHIYR (S, BF%F) &,
B RS E ERINENRC A

(3) ARMEREmCHFIRE FIEIMEFISE—LAEYR, WURE, X, ZEFISRETER
R, A N-Che Tas.

(4) BrEREGIES, BWEHEN BT ARERE. NRESR™E, EXFARERSREE
NRZAR, REBERE , RERREREE B TENETA. FERRITERRGE
TREEERIH,

(5) ARIERLITAR: K, B, BEE. HARTsRIMRLH.

(6) ExoaSiHANRERR R,

(7) EMEEMF-ENRERETIRFRIERE, SRR, RsaEFRmETR. FREREUSZE, &
BRI TZEA IS = RE,

(8) AEMEHWIHHIRAERREL, URET™RILT.

(9) AERFHEETREE . XFSRSERXYE, HEREERSRTZENGESE (WFmtE—%d
WERERERY)

(10) REUEIERER/NBIRAEHE, KiE, BHEABSESESIENE TR RSIIERERAE .

(1) AIEESZEN, MEIBEFISmEHO FRins) . BEeEsE6.

16-2 483 LCM B9iEE=EIR
El LCM EERBEENEAENELR, BEARIENESR, SEHTHINTEREER.
(1) FEEHHEWESBERNRERIK.

(2) FETELLEREDRINR EB/MLFL, (BB E W E LAY Tes I E.

(3) AERIAE B IEIREN IR EAYEIZR.

(4) BUNAEEIBEE (SHEBRR) sEREmEEs=:.

(

(

~_ ~— ~— ~— ~— ~—

5) BRTIEERD, FERBRHTEHERIENSETE.
6) FEETE, SHEERR LCM, FRliEEATAHEER /0 OsEEAIHIE,
(7) ATHELE FPC iR, BH5EIIER FPC (IS HIERD, BERMA%, BEXEAIERE, BEXE
B E B L,
16-3 BHFEIFEIEH

EJ/9tER{ER CMOS LSILIGSFERT CMOS IC —HHE T EEHERIBGI.

(1) FH LCM Y, BRI, A7 RERDEFEBETI4ER LCM INEERR, (HoiisEieas
INOIRERGRIERREE . ENRIFBESIRASNEXEL, TTHRYEEHR.

(2) NBESRPE LCM BiE SEMARENREHT, BHRMERSIRIBSARIBSE—EL.

(3) 124 LCM RYBELimRAY, BHRISERRIREIRZEIRE.,

(4) (EFRFEEMRLZALECEC LCM R, FEZMRZ/Ristb U I RER)NhiAIRRIRR =4 KL 5 [FeAYFE R
RAEST

(5) REMFFRIIIR, TIFEREIE(I,

(6) AT RHOHEFEFTEIRTIFMENTSATATIR . ENAELERS 50%-60%.
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l6-4 #BEFEEI:

(1) RBEHIMABSIEEIREE (VO) HTmEME, BT VO B ARIFAIXILE.

(2) HRBRMELALAIRENEBER4E5E LCD BYERED.

(3) R LCM KATEIMNER—ER, BRIk F (LERF) SEERBAHNNER. BRITEE
(FRRIANIRESIES . SERXFNSRASEINET.

(4) AETFRERETENEE T LIERERMAREREK, (B2, XFHAEKE LCD A8e1{E. B2
EREREENE EEEIREIEE.

(5) MRATEIREFERXIFHIZZINTE, BraRE. B, XBEEFEHESIREIEE.

(6) I FHIREKSSSHHBUFRN, BIALRITELIR. LA, HREET 400C , 50% RH IMESE
HTEER,

(7) BIREFIF, EERIRBEREZE, BAGS.

1.5us nin
- =

Positive voltage | /
GND :

— }»44— 0 nin.50 ms mox.(forgrophic)

GND :
(Negative voltage) : \

|
0 ninS0 ns max.( forgraphic)
|
|

W

GND

16-5 fi&F
WN5R LCD EEF/LFE, LATRIFRAEIEVER.
(1) RETESNRIEEN. EANESHARTETIE.
(2) FETEEBIMRED, FEZETHRSSHETSUTNEN T, (RIFERERE 00C 2 350C ZjE,
(3) MtRIREATSEHMBINERM. (BNEFTERANSEEF)
(4) IEEM
- ANEfE 700C RPRMEFERET 160 /NG,
- ANEfE-200C HINEFRERRIT 48 /\BT,

16-6 &£
(1) EMERAIEEARER LCD [EREER, FAT, WRER, JEEEtERRS.
(2) WRMERAFIEPHRIRBEAENZITF, BREBE, BXEE%.

16-7 A PR
PRI EERHRATIRIZFANAR, AREZAE—FZRH, &R N SISRIRE C&ERIG
WHRERT LCD TRSMERIGRIEHITIEM. SN EERPEAIFRER B Bife 30 KZWNIRME ELR
~E). UL ERHRKIEEN A, EERRARIRSUTERNR T XA LIMBRESTEE SR, £k
R ABIASXIHLLS [EASEFRRIEMSMRER.

16-8 fFSEE < RRTIRE
BRI LRI IS EIMIEAN ARG AT LMRIE. HBEFFIT:
- B34 LCD IR,
- (HARZRIEERIZN, BIEREIIERTT.
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BRAOERLRE T EFEEAMHNY. EREER, WABEHANTRIEA. BP0

AR E R e e itiBls, BEIRIA LCM B9 PCB L, EZRSNiELdmn.

AMEBRATHE L HTREFRRATEGE, SIS BERECAERARZHAIR, 5%
FSEREr RS, LAFmREMS/E, IAREREFINEHIADEINRE, BESIFES!
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