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1-2 7= e
LCD AEHL (LCM)

1-3 B[¥):
S95372

2. FEmRRIE

(1) EonzEA: 2.8"TFT; Transmissive; Normally white; 6 o'clock

(2) Btk 65K
(3) OR%H IC:  HX8347-A
(4) ¥Oe#iX: WHITE LED

3. HUARALA

T H A% LA
AME R 50.0(L) x 69.2(W) x2.3(T) mm
QIR 43.2(L) x 57.6(W) mm
I NE: 240RGB x 320 Dots
IR 240 x 3x 320 Dots
B2z G 60(L) x 180 (W) um
ZHEHAS STRIPE TYPE
g ARz COG+FPC+BL
LKA WHITE LED —
i i 9
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PIN ASSIGNMENT
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28" TFT

(31,80}

T LED AA CEN
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M/ FMARK]
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14 o !
30|DETS T
31|/RESE] ! |
32|VCI _ 050008 7
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NOTE:

I. GENERAL TOLERANCE: £0.2,

2. ) IS REFERENCE DIMENSION
3. * CRITICAL DIMENSION
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LED CIRCUIT DIAGRAM

A‘E.EOU&K

RECOMMANDED FPC

-

l -
27.80}

WORKING STATE

Display Type

TFT

NOSMAL WHITE

[ Operoting Method

TRANSMISSIVE

Viewing Angle

£ C'CLOCK

LCL Driver IC

HXB347-A

Operating Voltage

VDD=2.8V

Operation Temperature

-20°C _TO &0°C

| Storoge Temperature

| High Temgerature/Humidity Storage
| Interfoce

Backlight

=30°C_TO 70°C

DRAWN

TITLE

ME.CHECKED
EE.CHECKED

PE.CHECKED

0z | A EUFPC

08-8-8

APPROVED

MODULE SPEC.

DRAWING NO.

STR

5920379

SCALE _ FIT

drd Angle

ur | mm

SHEET 1 OF 1

01 S95370 kTP, ElEREY

AT E | o8-7-21

VER. |SYMBOL AMENDMENT

SIGN DATE

CUSTOMER'S
APPROVAL
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5. BOEX
PIN NO. FUNCTION DESCRIPTIONS SYMBOL
1 DBO
2 DATA BUS DB1
3 DB2
4 DB3
5 GROUND GND
6 POWER SUPPLY lovce
7 CHIP SELECT PIN ICS
8 COMMAND AND DATA REGISTER SELECT PIN RS
9 WRITE SIGNAL WR
10 READ SIGNAL IRD
1 NC LCD-ID
12 NC NC
13 NC NC
14 NC NC
15 NC NC
16 BILA LEDA
17 BILK1 LEDK1
18 BILK2 LEDK2
19 BILK3 LEDK3
20 BILK4 LEDK4
21 NC NC/FMARK
22 DB4
23 DB8
24 DBY
25 DB10
26 DATA BUS DB11
27 DB12
28 DB13
29 DB14
30 DB15
31 RESET PIN IRESET
32 POWER SUPPLY Vel
33 POWER SUPPLY VCC
34 GROUND GND
35 DB5
36 DATA BUS DB6
37 DB?
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FRIEY % FPFF,[},%% Bl S95379 kg
6. NV HB
1-4. 22-30. 35-37(16Bits)
DBO-DB15 R DBO-DBIS
10VCe ; 10VCC
/CS /CS
RS 8 RS
/WR 9 /WR
MCU /RD i‘i /RD
LCD-1D ” LCD-1D
RESET RESET
Vel 32 VCI LCM
vee 33 VCC
GND 5‘?_ GND
—~“ | NC/FMARK
12, 13, 14, 15 NC
LEDA 16 LEDA
L EDK1 17 LEDKI
}3{7 LEDKe 18 LEDKe
LEDK3 19 LEDK3
LEDK4 20 LEDK4
7. THREHEK]
G320 G319
c40RGEBx320Dots
Ge Gl
S720 ‘ ‘ S1
TFT DRIVER
BACKLIGHT
%16Bt5
— U ™M < O — 2 g
=== 2 S 0. oA v i
— [ —/ (2]
i e e B 58 3% x g 2 2
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8. BONF

Parallel Interface Characteristics (8080-series MPU)

EoH " 1CHN
NCS o Er
. fcs
DNC_SCL e :X
lasT
—
H-
NWR_DNG "
- * ERC A AL
£
NRD—E JL? trosi=cHrm
L loar
DB17~DB0 wind
WL

(WVSSA=0V, IOVCE=N1E65V o 2 .50V, Vel W 0 2.9V Ta=-30t0 70" C)

Description

Signal Symbol Parameter Min. Max. Unit
~ oo fasT Address setup time 10 = )
e farT Address hold time (Write/Read] | 10 ! L
foHw Chip select "H" pulse width 0
fcs Chip select setup time {\Write) 35 i
MCS [RCSFM Chip select setup time 355 ) ns -
fcer Chip selectwait time {(Write/Read) 10 i
ficeH Chip select hold time 10 i
twc Wtecycle 100 -
NWR_RNW TwRH Confrol pulse “H* durafion 35 - ns -
twrL Control pulse “L° duration 35 -
RCFK Read cycle 450 -
NRD_E IROH=M Control pulse *H™ duration a0 - ns When read from GRAM
BolEm Control pulse “L* duration 355 -
tbet Data setup time 15 -
loHT Data hold time 10 - For maximum Ci=30pF
BAEd At ", IRATFM Read access time - 340 ns For minimum CL=8pF
fooH Cutput disable time 20 a0

Note: The input signal rise time and fall time (tr, if) is specified at 15 ns or less.
Logic high and low levels are specified as 30% and 70% of IOVCC for Input signals.
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9. EfIBF
Reset Input Timing
0.8xiovee
IOVCC
tPRES
Snorer han 5 ps —
NRESET - " |: Z
LREST
Internal Status Hormal Operation X Reseling ){‘ i n:g::f‘m(f?:-c-.':?;sm )
Symbol | Parameter Related Pins | Min. | Typ. | Max. MNote Unit
iRESW | Reset low pulse widih' MRESET 10 - - - k3
) 5 When reset applied during .
tREST | Reset complete time'™ STE mode . :
190 When reset applied during ms
STB mode
tPRES Reset goes high level MRESET & 1 ) } Reset goeshigh level after .
T after Power on time IOVCC Power on

according to the table below.

NRESET Pulse Action
Sharter than & p Reset Rejacted
Longer than 10 ps Reset
Between & ps and 10 s Reset Start

blank state in STB —mode) and thenreturn o Default condition for HWW reset.

within bms after arising edge of NRESET.
(4) Spike Rejection also applies during a valid reset pulse as shown below:

L us

r 'l

Reset is accepted

L l0ps

MWMMHM’*I”MW

command cannot be sent for 120msec.

—4}'—1!15 Less than Tpsec width cositive spike will be rejected.
(5) It is necessary to wait Smsec after releasing IRES before sending commands. Also STB Out

Mote: (1) Spike due to an electrostatic discharge on NRESET line does not cause irregular system reset

(2) During the resetting pericd, the display will be blanked (The display is entering blanking sequence,
which maximum time is 120 ms, when Reset Starts in STE Out —mode. The display remains the

(3) During Reset Complete Time, ID2 and VCOMOF value in OTP will be latched to internal register
during this period.-This loading is done every time when there is H/W reset complete time (tREST)
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10. DDRAM Wi&t3R

Fixeil Pixel240
sewceout | 51 | sz | sa | sa| ss| ss gv15| s7i8[aryp | smie] smie] svao
N . "| mes omer . T
RA . I — EBGR=0 : SA
W=d| M= .. | = BcR=1 / ‘\.._x s N T
D | 319 R0so [G0ss [ BOso [ Riso [ Glss | Blag - TN EE
1 | 318 - 1 | 318
2 T - 2 7
ENELE = 3| =8
4 315 = 4 | 315
8 313 = g 313
7| 3z = 7| =z
EED = T a1
g 310 = [+ 310
10 308 - 10 g
11| 308 = 11 | 208
1
|
31z| 7 - 2| 7
33| 8 - 313 B
el = 34| s
25| 4 = 5| 4
FIE - 318 3
7| 2 - B E
] = 318 1
218 [} = RN oo GN pqf BN o4 316 0
ca LMXED 0 ! 238 239
M= 238 236 1 0
Figure 5. 23 Memory Map (240RGBx320)
NOTE: RA = Row Address,

CA = Column Address,
34 = Scan Address,
N = Mirror X-axis (Column address direction parameter), DB parameter of Memory Access Control

command

MY = Mirror Y-axis (Row address direction parameter), OF parameter of Memory Access Control

command

ML = Scan direction parameter, D4 parameter of Memory Access Control command
RGE= Red, Green and Blue pixel position change, D3 parameter of Memory Access Control command
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11 B REARS K

- PRy o
I H s A BT

BoME | MM | mekME
EHH R IOVCC Ta=25C 0.3 +3.3 v
NG VIN Ta=25C -0.3 VCI+0.3 v
A FH L TOPR - -20 - +60 T
IR TSTG - -30 - +70 T

12. RS

. ARG EN ,
JET ) X [F B

BME | MM | Rl
PR R lIOVCC Ta= +25°C - 2.8 - v
PN IR VIH IOVCC=1.65~3.0V| 0.8I0VCC | --- lIOVCC v
NG H VIL IOVCC=1.65~3.0V 0.3 - |0.210vCcC| V
i H vy HT VOH |OH=-0.1mA 0.8lovcC | - - Vv

|IOVCC=1.65~2.4V
i) P VOL - - |0.210vce| Vv
Y |OL=0.1mA
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13 BT
13-1 Hoefitr Ty
— 0 K1
—H—0 K2
AGO——
—H—0O K3
—H—0 K4
13-2 MRS %l
S8 (hn=t FHA% B
Uikt PD 360 mw
I ) B VT IFm 80 mA
S 1A H s VR 5 (RERILT)D v
B TOPR -10C ~+60C T
AR TSTG -20°C ~+70C T
13-3 HAZH
FrRUEMH
SR e byt %AF BT
/M $u I SN
IR H s Vf WHITE 3.0 3.2 3.4 V
If =60mA
LCM Iv WHITE — — — cd/m2
X 0.25 — 0.29 —
GRALY TR WHITE If =60mA
Y 0.25 — 0.29 —
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14. JtHSH
Values
Parameter Symbol Unit Notes
Min Typ Max
) Vsat 2.0 2.1 2.2 V
*1) Threshold Voltage Fig.2
Vth 1.0 1.1 1.2 Vv
*2) Transmittance T(%) - 13.3 - % Fig.1
‘L) Contrast Ratio C/R 300 350
1) Response Time Tr+Tf 25 40 msec Fig.3
Rx 0.631 0.651 0.671
Ry 0.311 0.331 0.351
Gx 0.281 0.301 0.321
. Gy 0.565 0.585 0.6e05
*3) CIE Color Coordinate
Bx 0.113 0.133 0.153
By 0.116 0.136 0.156
Wx 0.289 0.309 0.329
Wy 0.324 0.344 0.364
ol 45 - -
. er 45 - - C/R>10
‘1) Viewing Angle Degree f,
ou 35 - - Fig.4
ed 15 - -
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Motes : 1, Contrast Ratio(CR) is defined mathematically as :

Surface Luminance with all white pixels
Contrast Ratio =

Surface Luminance with all black pixels

2. Surface luminance is the center point across the TFT-LCD surface S500mm from the surface with all
pixels displaying white. For more information see FIG 1.

3. Response time is the time reguired for the display to transition from white t© black(Rise Time, Tr)
and from black to white(Falling Time, TFf). 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 horizantal 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 5.

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

LCD-7000 System

Light Source

Light Source
Spot Size
$ =12 mm

LCD CELL™~._

o =
Optical Stage(x,y—*| |

Detector

<Transmissive Mode>
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FIG. 2 The definition of Vth and Vsat

100%
Q0%

Transmittance
50%

10%, ==y
0%

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 "black”™ and “white™,

Tr Tt
: — ] |-— — ] j-—
100 —_— —
m EEEEEREE " " w o " " P EE Gl EE L EE L N " - " " " " ' " EEmE - " -
Optical
Response
0| whie ~ white
black

* Voltage conditions for Response time
Vgate : 16V DC
Vdata : OW~3.3V DC
Voom @ OV {Ground}
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FIG. 4 The definition of viewing angle

=dimension of viewing angle range=

TFT LCD
MODULE
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15. HMRIFIESH
T H (iR A Ptk
B (HEVE TOPR 10C ~+60C  [FMUTCHIG, ThEEIEH
fo i Y TSTG 20C~+70°C (AN TCHLRE, ThAEIE R
e — See Note Tty BERN%
NOTE: k4% 1
(1) IRERARSE: 2542 C, 60+£5%RH CRERSAIERRAM
(2)  BERE:  FERAEIER TAERR
16. BIFEMEMIR
Jif ! X i
ik +60°C 72 |
=R NG, DhREIE &
(i} -10C 72 /] pf
o [ +70°C 120 /i
fig o IEVE AMNULTCER RS, ThREIE R
(3kl -20°C 120 /N
TR 3R g 50C 90%RH 72HRS SOMTCHERE, DIREIEE
ffEf B T pERsb= A o3 (XY2)
Pz #izf: 10~55Hz (1 min) ANILTCER I, DhREIEH
T’D:‘*HJF‘F 1.5mm
-10° ins) €5°C (5mins)->+60° ins) 1
‘(ﬁﬂ?‘fﬁlﬁ[ 0°C (30mins) €5°C (5mins)->+60°C (30mins) 10 SR, RS

NOTE: DL 5 20AE S isCE: 2 /NS AR A A b

GRYIT TR 7 A R 2 )




FIEYH | M AT BIE S95379 | 1w
17. LCM Krstrve
(1) AMAE I H K bnfE CHETARIRES)
Wy | WH WA AQL
1 JUSFARSL JUSH R H = oS 1
1. — o
X Y 7
> K/8 | AHEANAKX | <T
X Y 7
> K/8 | AHEANAKX | ANit
3. GIHERAL Gk
2 (g 2.50
X Y 7
> K/8 > 1/3 AT
=
4. B
X Y
> K/8 > L/3

Bl M e B BE L 4R S Y<SL/5; SHLRA TS Y<KL/3; 3%

JEI = 5 Y<<0. 3mm 34 B

GRYIT TR 7 A R 2 )




FIEYH | gl B 95379 | 18
D BINARTNERA
A/B X C X
D<<0. 2 AR
0.2<D<0.3 2
v 0.3<D<0.5 1 A
3 FUR BB 50,5 0 2.50
X KAE
YRR
D: ¥ E 4% D=(X+Y) /2
e - P NERTNIEE A
‘ L K T ABIX | CIX
| At W<0. 02 ANt
W L<3 W<20. 05 2 AR
e <9 & W<0. 05 2
L
LK W5/
SRR (Bl 758 TRIRD A R FEREA I DA PR B A AS 340 i
T b SOVFERBEEL
.\ A/B [X CIX
T l D<0. 2 AR
5 ALK S5 0.2<D<0.5 34 A 2.50
20 0.5<D<1.0 2 A
D>1.0 0
4 AR T . PR SR SEAR T |
6 Shas e 1\~w%ﬁ\ﬁﬂ;§ﬁ%ﬁgaﬁ%ﬂ%ﬂﬁo 550
2. LLEIUERE: ZZENTENE =102 hRAETEREE, WM OK.
7 i GRERD | FTIR AR AN G5 4E 1TO 514k 2.50
1. PCB Hubefh. MUAATF. B33, 298, SHITSEA Y
PCB ~ . .
8 CBBAR | pCB TR L. i k. Wms 230
1. JofEEER LR AN <1/3 JOPFASA T
9 WG R et | 20 KR U AT RE G [ 2.50
3. JofEsdn. M. . 24 JuFEEERC R R . TR SR
. AR R
10 A | g et e 250
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(2) BoRIHAER T H Kb CTARIRE)
Wy % ANV
1 FEL P R B L/ KR A f i 1.0
A A R ARV
1. EFfLE D
W FEOREA%
X W<<0. 4 D<0.2 & D<1/2W
, e2 ¥ ' B W=0. 4 D<0.25 £ DI ||
Eskn | F A '
* D=(A+B)/2 D<0. 1 N ZBE AT
W s/
0 T P RS
% W<0. 4 C. D. G=<1/2W
X ES
3 W=0. 4 C. D. 6<0.2 1.0
FHL4H :
W: %&H‘Rﬂ‘ C\ D: ﬁj‘%ﬁﬂ‘ G:‘E7F|
[ b SOV
. A/B X CX
D<0. 1 APR
0. 1<D<0. 2 2
v 0. 2<D<0. 25 1 Ok
4 FUR BB D>0. 25 0 2.50
X KAz
Y: 55
D: 4 B A% D= (X+Y) /2
USRS VoA B, i “AEBLBRE T e
L . et FVF 3
l K e AMBIX  CIX
w A W<0. 02 A
5 R IN N (<3 1<0.03 5 A 2.50
: 0. 03<W<0. 05 2 5
L<2.5 ‘
W>0.05 2 R A
LK W5

GRYIT TR 7 A R 2 )




FIEYH | gl B 595379 13 | 20

18. LCM HIf#

18-1 Y it S /e B Bk

LCD & BB Aot v 4R, (e it A2, Wi L S

(1) VPR R A2 A8 I R VS L N o il it S UM eMEREBE L, 7= 2B SRl D o 309K

(2) LCM ZRIf i e b Bk 75 5 R0, AN B A R K HB BYE S AT (B3, BE74%) i, BPREk
RSN R G

(3) HRHh A S v RS B (A HUR & Rl sl — ek 2o, anoamd, R, ZRERUREEE R IR,
AU N-CRe i A Tid T

(@) oRBERIA NG, EWEIE T 05 BRI . G R RS L ™ d, iSO M el HAth i 32
BOPRE, WO, R S R SOPRS 2 5 AT BRI o AN ) # DARE S i s Wl B SR T

(5) ARAEHLLURE R K, W, 5. HEHRn BRI G

(6) ¥ G 55 il A g s i o

(7) PRV T 7 2B () R T R 4 AN 7~ R, S BIR, Qeys sl bt o 7= a2 f5, W2k
TR Z W2 Ja A v DL 50 il

(8) ANELJBUE BN BT AR PEAE R 4E b, LAY PRI

9) DNERTFABE R oRAs . XS YT BoR X, IF H AR e 1 2 M 4t O0 T 0m'e i — ekt
SEAfE D

(10) RIS 3N AR S il KRG, Bkl IR AR R P T 1 LA 2 o T AR 1 S ek

(11) P BERS TR, WOS R R R G P A CRe %) . VB o kv sl 5

18-2 ZH%% LCM fR)yE & 5515
PRI h LCM 2 ks 2 P (W 2 B RO, 1 oo DR TR i o, sl MEA T AT 11 A8 B 5l 18 0K
(1) AN R U 4 SR AE AL (1 S TR o

(2) ANBAELEEEENRIRR b5 AMaAL, B SORIREE SR B e AL &

(3) MNEEPFRIR B 16 ek ¢ B AR b 1) Pl

(8) L0 ANEEGBE L4 CFHBRD BE A

(5) B TR O, AEAS BRI TAT T e O m AR

(6) NEEVK, 25 el HEs LCM. 5 B S AN o] i FLE 110 1 sk > o HELk

(7) S T Bk FPC 34, WSHRENER FPC ImT & i/, s 2 milsk, WX ERm, SLEX e a
FLIX 5K

18-3 i B
PRGBS H] CMOS LSI &1 (1) CMOS IC — 5 2873 i Fe K Bl 47
(1) F#F LCM I, A R S AR o O 1 R DT R T 7 2B 1K) LCM ZHREREZ, RIS BRIn /v
VEIE et 2 BV AR R A1 i X, o R Al o
(2) MEBARHHCH LCM B 55 FLARRE B HLIN , TR ORI R 0 S A4 i) Fe 3 — 3
(3) #54% LCM (RS, TRl R B RO ATt L U e AT T v o
(4) fEH] B AR L2 AR LCM I, HR IR ZZ 25T b LU AT BE kN By adoffle ) 285 7 A2 KA T 5 RS 1 R A S
(5)
(6)

o T o —

~

5) REMIRITA, TAEGERIH AT
6) v T IR T AR T B R A AR R A AN R T S IR E T 50%-60% .

18-4 FRAEIER I
(1) MR SEE WSS (VOO AL ARk, Y VO 12 7R Ay fede i % EL s o
(2) PZBRAK LL_E R BK 5 o T 23 45 %6 LCD (A 5 4ir
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(3) ik LCM K s — A S, SRR (BLARSE) B R A 2s o B BN 8] e 46 ]
HIRTR IR W o ISE R IR A R 2R

(4) FEAR T BRA R VG I AU e T A 223 iy B I PR S A o (EE, X AR LCD ANRE A, Al
WA 2 e Vi e MR IR

(6) W RAE TAER R b WoR AR 2B I, s iy B0, SRR R R sha SRR IEH .

(6) i T IIBEAT KV P EOLAL A SN, BRIk BTLL, A ZRAEAR T 40°C , 50% RH SABG 461 1 o
CUER

(7) WHEFTIT, FEIER R RRE 2R, BIAE T .

l.5us nin
— —

Positive voltage L/
GND !

o 4{{ %$44470 nin.50 ms max.(forgraphic)

0 nin.30 ns nax.(forgraphic)

GND

18-5 fifify
W LCD T A7 LA, AN HI Ty 5 02 25 2211
(1) PRAF TR CIFAS N o 18 4 B AN 75 BT
(2) i T RERE RS . ANELERER T HOGEEFE SO AN, RERELELE 0°C £ 35°C Z [,
(3) Mt IR AN v] 5 oA ) R e . CRESUAE T S (R 24 D
(4) FREEAT
- ANEEE 70°C ERES T OCE I 160 /N
- ANZEE-20°C [P s E I 48 /N

18-6 ‘%4>
(1) BUCEH IR B AN LCD He it fr, FSH], Wi, LREEUEaE e,
(2) Tur SR DB A58 1) B8 VP s T R AN TERG 21 T, TR IR, 3 KA Ve

18-7 BUF PRl
PrARZe I A "R AT, fEAS R 2 Hild— 2 I, T A 25448 B AR R S8 AR X LCD
D Re P AR B AT 08 e AL bl B 1R P i D 2B A B 22 HES 90 Rz R [R5 23 ). BA b H A HAE S S A
e T w) A JE R PR T565 LRI H s R sl B e . FERA w) AN ) e b 5 [ (1) 3 I (1)
HAh F 1757

18-8 AT 2 P (IR B¢
QA3 S CA b P 30 1 S0 v A T 3 B A R AT LAPRAIE . LR 4
- WK LCD 3.
- AHTIEA RGBS, ARG s oot
R (PG CORb 203 T A EL A AP is  ARHRIR RIS, DA VRN AN RAR . & 22 35 %%
P aE HEL L2 e A MU, ANBEFRIA LCM (1) PCB fL, TERd M4 i«
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