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2. General Specifications

Feature Spec
Size 3.2 inch
Resolution 240(horizontal)*320(Vertical)
Interface MCU/RGB
Connect type Soldering
Display Colors 262K
. Technology type a-Si
Characteristics [0 o hitch (mm) 0.153x 0.153
Pixel Configuration R.G.B.Stripe
Display Mode Normally White
Driver IC ILI9341V
Viewing Direction 6 O’clock
Gray Scale Inversion Direction 12 O’clock
LCM (W x H x D) (mm) 55.04*77.6*2.5
Active Area(mm) 48.6"64.8
Mechanical With /Without TSP Without
Weight () 15 ¢
LED Numbers 6 LEDs

Note 1: Viewing direction for best image quality is different from TFT definition; there is a 180

degree shift.
Note 2: Requirements on Environmental Protection: RoHS
Note 3: LCM weight tolerance: +/- 5%
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3. Input/output Terminals

No. Symbol Description
1 VSS Ground
2 XL Touch panel signal
3 XR Touch panel signal
4 YD Touch panel signal
5 YU Touch panel signal
6 VSS Ground
M3 | IM2 | M1 | [ MCU-Intarface Moda : el
7 I M 0 - - Register'Contant GRAM
0 0 4] a 2080 MCU 2-bit bus irterface | D[7:0] D7 0], WRX, RDX,C5X,DVCX
o | o 0 i | 2080 MCU 16-bit bus interface | o[7:0] D[15:01WRX,RDX, CSX,DVCX
o | o 1 o | 8080 MCU S-bit bus interface 1 o[7:0] D[=:0],WRX, RDX, CSX, DVCX
8 IMA1 L | { | 8080 MCU 18-bit bus interface | D[7:0] D[17 0] WRX, RDX, CSX, DVCX
0 1 0 1 3-wire 9-bit data serial interfaca | SCLSDA,CSX
0 1 1 0 4-wire 8-bit data serial intarfaca 1 SCLSDA, DVCXK, CBX
1 0 i} i} 8080 MCU 16-bit bus interfaca 11 Dfa:1] D17 :10], D3 AT W RX, RO, C5X, DY CX
1 i} W] 1 8080 MCU 8-bit bus intarfacs 1 D[17:10] D17 10]WRX RDX, CSX,DVCK
9 |M2 1 0 | 0 8080 MCU 1EL.b'rt I‘JLIS. intarfaca 1 D[a:1] D17 :0]WRX RDX, C5x,DCX
1 0 | 1 2080 MCU 9-bit bus inarfacs 11 D[17:10] D179, WRX ROX, C3X, DICX
1 1 4] 1 3-wire 9-bit data serial interfaca 11 SCL.5DLSDO, CBX
1 1 | u] 4-wire 8-bit data serial interfaca 11 SCL,SDILDYCK, 500, C5X
10 SDO Serial output signal If not used, open this pin
11 NC -
12 SDI Serial input signal  (Fix 1o VDDI level when not in us)
13 D17 Data bus
14 D16 Data bus
15 DB15 Data bus
16 DB14 Data bus
17 DB13 Data bus
18 DB12 Data bus
19 DB11 Data bus
20 DB10 Data bus
21 DB9 Data bus
22 DB8 Data bus
23 DB7 Data bus
24 DB6 Data bus
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25 DB5 Data bus

26 DB4 Data bus

27 DB3 Data bus

28 DB2 Data bus

29 DB1 Data bus

30 DBO Data bus

31 CS Chip select pin

32 RESET Reset signal pin

33 RS/SCL A register select signal/ Synchronous clock signal (SCL) in serial Interface
34 WR Write signal pin  (Fix to VDDI level when not in us)

35 RD Read signal pin  (Fix to VDDI level when not in us)

36 VSYNC Frame Synchronous Signal (Fix 1o VDDI level when not in us)
37 HSYNC Line Synchronous Signal  (Fix to VDDI level when not in us)
38 DOCLK Dot-clock signal and oscillator source (Fix to VDDI level when not in us)
39 ENABLE Display enable signal (Fix to VDDI level when not in us)

40 VCC power supply for interface logic circuits

41 VCC power supply for interface logic circuits

42 VSS Ground

43 LEDK LED Cathode K

44 LEDA LED Anode A

45 VSS Ground
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4. Absolute Maximum Ratings

Item Symbol MIN MAX Unit | Remark
Supply Voltage Vee 25 4.8 Vv
Input Voltage IOVCC 1.65 3.3 V
Operating Temperature Toprr -10 60 T
Storage Temperature Tste -20 70 T

5. Electrical Characteristics
5.1 Driving TFT LCD Panel

Ta=25°C
Item Symbol MIN TYP MAX Unit Remark
Analog Supply Voltage Vee 2.5 - 3.3 Vv
Logic Signal Input /Output IOVCC 165 33 Vv
Voltage
0.3x

Input Signal Low Level Vi VSS - IOVCC V
Voltage . 0.7x

High Level ViH IOVCC - IOVCC V

TFT Common Electrode Vecowmn 25 - 5 \Y

TFT Gate ON Voltage VGH 10 - 16 \%

TFT Gate ON Voltage Vel -10 - -5 V
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Item Symbol MIN TYP MAX Unit | Remark
Forward Current IF - 90 mA
Forward Voltage VE - 3.2 3.3 V
Backlight Power consumption WaL - 0.256 0.33 w
LED Lifetime 25000 - - Hrs

Note 1: Each LED: IF =15 mA, VF =3.2V.

Note 2: Optical performance should be evaluated at Ta=25°C only.

Note 3: If LED is driven by high current, high ambient temperature & humidity condition. The life
time of LED will be reduced. Operating life means brightness goes down to 50% initial brightness.
Typical operating life time is estimated data.
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6. Interface Timing
6.1 Timing Parameter

6.1.1 Parallel 18/16/9/8 bit interface timing(8080-Il system)

|
D/CX X X
fast tanht
fehw [* asL g ts = aJ *  tehw
CSX N - :
| tesf |
WRX < twe
< L il >
3 £ IWE’h )
« lost [l tam -
D[17:0]
(Write) )‘ K
i tast tant
e < ] trGS ! tl’GSTITI > i )
< tre s Lictm »
RDX Ne trai / trdiim >y _'_1;..‘
T tran / trdnim —
|rat.ll ’iatfrn tmdh
D[17:0] — ’
(Read) )‘ K
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Signal Syr:1bo Parameter min max Unit Description
DEX tast Address setup time 0 - ns
taht Address hold time (Write/Read) 0 - ns
tchw CSX "H" pulse width 0 - ns
tcs Chip Select setup time (Write) 15 - ns
CsX trcs Chip Select setup time {Read ID) 45 - ns
trcsfm | Chip Select setup time (Read FM) 355 - ns
tesf Chip Select Wait time (Write/Read) 10 - ns
twe Write cycle 66 - ns
WRX twrh Write Control pulse H duration 15 - ns
twrl Write Control pulse L duration 15 - ns
trefm Read Cycle (FM) 450 - ns
RDX (FM) trdhfm | Read Control H duration (FM) 30 - ns
trdifm Read Control L duration (FIM) 355 - ns
trc Read cycle (ID) 160 - ns
RDX {ID} trdh Read Control pulse H duration 80 - ns
trdl Read Control pulse L duration 45 - ns
DI17:0] tdst Write data setup time 10 - ns
D[17:10]4D[8:1] ‘::: 2’;23 Z:‘;::'Sn:'g"e —~ ——1—1=— For maximum CL=30pF
D[17:10], - For minimum CL=8pF
D[17:9] tratfm Read access time - 340 ns
trod Read output disable time 20 80 ns

Note: Ta = -30 to 70 C, VDDI=1.65V to 3.3V, VCI=2.5V to 3.3V, VS§S=0V.

t, =15ns =15ns

70% 70%
30% 309
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6.1.2 Serial interface timing characteristics(3-line SPI system)

t< VY t{ Hil¥
f tess ; tesn
csX \ ' -
1 f
tscvea tace
B SCL
£
t3:1-1
taps | bagw
5DA (DIN) ' v’
(Host) ,
tace LT
o
'g SDA (DOUT) Hi-Z \
G |(Driver) : ¥
Signal Symbol Paramatar min max Unit Daescription
iscycw Sarial Clock Cycle (Writa} 100 - ns
tshw SCL "H" Pulse Width (Write) 40 - ns
s0L 1=2hw SCL “L” Pulsa Width (Writa) 40 - ns
tscycr Sarial Clock Cycle (Head) 150 - ns
tehr SCL "H" Pulsa Width (Read) &0 - ns
i=lr SCL “L" Pulse Width {Fead) B0 - ns
SDA/ BDI tsds Data setup time (Writa) 30 - ns
{[nput) tedh Data hold timea (Write) 30 - ns
SDA/ SDO tacc Access ime (Read) 10 - ns
(Output) tah QOutput disable time (Read) 10 50 ne
1sCC SCL-CEX 20 - ns
CEx T:::hw CSX "H" Pulse Width gg - ns
B CSX-SCL Time . “E
1csh B5 - ns
Note: Ta =25 T, VDDI=1.85V 1o 3.3V, VCi=2 5V to 3.3V, AGND=V55=0V
t. =15ns t=15ns
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6.1.3 Serial interface timing characteristics(4-line SPI system)

CSX \ /

o tas_; ¥ tEEh -
DICX X
tas tah 3
tn't'lllirl:- »
tw:’!-IlLt el »l e t'.rnh'f trl:lh >
T —
SCL \ / X
_,tdE__ 24 tdh s
SDA (SDI) ) X
o Tam L " tnn -
SDA (SDO) b
Signal Symbol Parameter min max Unit Description

csx tess Chip gelect time (Write) 40 - ng
tesh Chip gelect hold time (Read) 40 - ng

twie Serial clock cycle (Write) 100 - ns

twrh SCL "H" pulse width (Write) 40 - ns

scL twrl SCL “L" pulse width (Write) 40 - ns
tre Serial clock cycle (Read) 150 - ns

trdh SCL"H" pulze width {Read) &0 - ns

trdi SCL"L" pulse width (Read) &0 - ng

DICX tas D/CX setup time 10
- tah D/CX hold time (Write / Read) 10
SDA/ SDI td=s Data setup time (Write) a0 - ns
{Input) tdh Data hold time (Write) 30 - ng
SDA SDO tacs Access time (Read) 10 - ns For maximum CL=30pF
{Output) tod Output digable time (Read) 10 50 ng For minimum CL=BpF

Note: Ta =25 C, VDDI=1.65V fo 3.3V, VCI=2.5V to 3.3V, AGND=V55=0V

t.=15ns t=15ns

o+ —»
70% 70%

30% 309
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6.1.4 Parallel 18/16/9/8 bit RGB interface timing

%gxm_.l f— =YHCE
L
WEYMC VH
HEY MG Wit
H | tEre tENH
1
YiH WIHT
ENABLE Wi ‘JIL'E:
trg — L Iram | #WDH
VH Iﬁ'l' Wi YiIHTg
DOTCLE 1 Vi ol e |||
~ tFos tFOH
D 7:0] l i Wiite Data xH
|
Slgnal Symbal Paramaier miln M Linit Description
VEYMG) | lyuee | VEYNCHSYNG selup ine 15 - ns
HEYHC levbicu VEYNCHSYNG hold tima 15 na
bE s DE sahup ims 15 ng
[T DE hold ima 15 na
o tros Dala setip ims 15 ns 181 E-hil bls RGE
[17 2] =
Iey Data hald time 15 ns__| ntaface mode
P CiH DT CLE hiloh- kval pariod 15 it
DOTE LI DL DOT CLE kw-lewal parkad 15 ns
L DOTCLE oyl me 100 [t
gy tgy | DOTCLICHSYHC VEYMC sevfal fime - 15 ns
WEYMG Tzinca VEYNCHEYMG sslup e 15 N
HEYHC ] YEYHNCIHSYHC hold time 15 ng
oE T DIE sahup Hme 15 ns |
fggy | DE hold fime 15 ns__|
D17 9] trce Diala setup ims 15 ns &bt bus RGE
fpqy Diata hold tims 15 ng__| Miemace mods
P DH DT CLE hlﬁ ieal Eulaa period 15 [at}
DTG LE WL DHOT GLE kow-lewal pulse period 15 na
t'.in'EE DOT CLE G'EIB e 100 N
Iy DOT CLIE HSYNG WESYNG nestal time - 15 nsa

Note: Ta= -3 to 70 T, VOV LASY fo 35V, VOI=2 5V to 3.5V, AGND= V5= 0V

ts1S0s
0% T
f 30% a0

fy

15ns
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Hsync  HBF | HAdr HFP
_1. ) rr!‘l I-_;i_‘ >
s
> o ox
= - ) (Hsyhec + HBP)— Horizontal interval when no BN
- valid display data is sent from host to display 5 b
e 2= 52
T A
b4 23 (3=
F Y g_ 1:' g %
7 =
=5 £
513 = g
23 +H
38 23
g i o b
< 52 gL
:% = (VAdr + HAdn - Period e EL
D < when valid display data are
= transferred from host to
?5 = display module
g5
e VFP-- Verical interval when no valid display
= data is transfered from host to display
Parameters Symbols | Condition | Min. | Typ. | Max. Units
Horizontal Synchronization Hsync 2 10 16 DOTCLK
Horizontal Back Porch HBP 2 20 24 DOTCLK
Horizontal Address HAdr - 240 - DOTCLK
Haorizontal Front Porch HFP 2 10 16 DOTCLK
Vertical Synchronization Vsync 1 2 4 Line
Vertical Back Porch VBP 1 2 - Line
Vertical Address VAdr - 320 - Line
Vertical Front Porch VFP 3 4 - Line
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6.2 Register Wite/Read Timing

(a) Write to register

cS

RS

RD

WR

DB1T:0 I X Wirile regiler “ndex” K While regE s “daty” X

(b) Read from register

cs T —
I S
e N e —

WR

DB1Y 0| X Vil regater indes )—@
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6.3 GRAM Wite/Read Timing

(a) Write to GRAM

cs ] [
S B

RD

WR

DELT:0]

(b) Read from GRAM

s T —
s T
RD

w T

DBLT:0] X eeee?
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Item Symbol Unit Min. Max.
Reset low-level width tzes.L ms 1
Reset rise time tmEs s 10
Reset high-level width tres o ms 50

MRESET

-

Reset timing
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7. Optical Characteristics

Items Symbol |Condition| Min | Typ | Max | Unit Remark
or - 65 -
. OB Center - 55 -
Viewing angles oL CR>10 - 65 - Degree Note2
Or - 65 -
. Note1,
Contrast Ratio CR ©=0 300 | 350 - -
Note3
. Ton o - 20 30 Note1,
Response Time Torr 25°C : o5 35 ms Noted
.. ) Xw Backlight | 0.26 | 0.31 | 0.36 - Note1,
Chromaticity | White — - ison | 028|033|038| - Note5
Note1
. . i i o ,
Uniformity U 80 Yo Note
NTSC - 50 - % Note5
. . Note1,
Luminance L - 250 - nits Note7

Test Conditions:

1. IF= 20mA (one channel), the ambient temperature is 25.

2. The test systems refer to Note 1 and Note 2.

Note 1: Definition of optical measurement system.

The optical characteristics should be measured in dark room. After 5 minutes operation, the
optical properties are measured at the center point of the LCD screen. All input terminals LCD panel
must be ground when measuring the center area of the panel.
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Photo detector —

Field

TFT-LCD Module

] LCD Panel
ltem Photo detector | Field
: ﬁ Caontrast Ratio
Luminance
The center of the screen Chromaticity SR-3A o
Lum Uniformity
Response Time BM-TA o

Note 2: Definition of viewing angle range and measurement system.
Viewing angle is measured at the center point of the LCD by CONOSCOPE (ergo-80).

Normal line ®=80°
8=0=0] ; 12 o'clock direction
! ;
.'. I /
B 7~ 6’ -
= R -l
¥ 4 55 f_f LA
' S .
omtor——— N /4--/ i
F 4 .
A‘ - Active Area  ~ %
//, £ ," s ///
| e, FPC 7 [
; ”f.x”' //
®=270°

B o'clock direction

Fig. 1 Definition of viewing angle
Note 3: Definition of contrast ratio

Luminance measured when LCD is on the "White" state
Luminance measured when LCD is on the "Black" state

Contrast ratio (CR) =

“White state “: The state is that the LCD should drive by Vwhite.
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“Black state™: The state is that the LCD should drive by Vblack.

Vwhite: To be determined Vblack: To be determined.

Note 4: Definition of Response time

The response time is defined as the LCD optical switching time interval between “White” state
and “Black” state. Rise time (TON) is the time between photo detector output intensity changed from
90% to 10%. And fall time (TOFF) is the time between photo detector output intensity changed from
10% to 90%.

(d:hite (TFT OFF) Black (TFT ON) White (TFT OFV

100%
1 e o e el e i

0% _’+ l“—
Ton
Note 5: Definition of color chromaticity (CIE1931).
Color coordinates measured at center point of LCD.
Note 6: Definition of Luminance Uniformity
Active area is divided into 9 measuring areas (Refer Fig. 2). Every measuring point is placed at
the center of each measuring area.
Luminance Uniformity (U) = Lmin/ Lmax

Photo detector output
(Relative value)

L------- Active area length W----- Active area width
- [
~ L/ "3 _ L/3 _ |
i i E— "—"—"—"—"—'}—"—"—"—"—" """ .
v Fal " =
A H M M M
- ' N Vg T
= 4 - L M
£
--h“ Pl "\_l i ‘“\_ Ve ‘\ﬁ
"‘x__,/'. -,\_k_-__/_ -\‘ -//
1 B T T R s ST Py S £ ot

Fig. 2 Definition of uniformity
Lmax: The measured maximum luminance of all measurement position.
Lmin: The measured minimum luminance of all measurement position.
Note 7: Definition of Luminance:
Measure the luminance of white state at center point.
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No Test Item Condition Remarks
. Note 1
1 H'ghOTeeTapﬁeorit“re Ts= +60°C, 240hrs IEC60068-2-2,
) GB2423. 2-89
Low Temperature P Note 2 IEC60068-2-1
2 Operation Ta=-10C, 240hrs GB2423.1-89
High Temperature _ . IEC60068-2-2
3 Storage Ta=+70C, 240hrs GB2423. 2-89
Low Temperature Ane IEC60068-2-1
4 Storage Ta=-20C, 240hrs GB/T2423.1-89
High Temperature & _ , o IEC60068-2-3
° Humidity Storage Ta=+60C, 90% RH max, 160 hours | 5 5453 3.2006
Start with cold
Thermal Shock -20°C 30 min ~+70°C 30 min temperature, end with
6 (Non-operation) Change time: 5min, 30 Cycle high temperature
P ge fime: smin, Sy IEC60068-2-14,
GB2423.22-87
. C=150pF, R=330 Q, 5 points/panel
7 Elgg[(:?]asrtaetlc Air:x8KV, 5 times; Contact: £4KV, IEC61000-4-2
© eratign) 5times; (Environment: 15°C ~35°C, GB/T17626.2-1998
P 30% ~ 60%, 86Kpa ~ 106Kpa)
Frequency range: 10~55Hz, Stroke:
8 Vibration 1.mm Sweep: 10Hz~55Hz~10Hz IEC60068-2-6
(Non-operation) 2 hours for each direction of X .Y. Z. GB/T2423.5-1995
(package condition)
9 Shock (Non-operation) 60G 6ms, + X, £Y , + Z,3 times for IEC60068-2-27
P each direction GB/T2423.5-1995
Height: 80 cm, 1 corner, 3 edges, 6 IEC60068-2-32
10| Package Drop Test surfaces GB/T2423.8-1995

Note: 1. TS is the temperature of panel’s surface.
Note: 2. Ta is the ambient temperature of sample.
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F ~
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.M_u... BL 55,04%0.2
~ o 52,7 LCD
c n ~ 25101
) ) 48,6(AN) 3,22 52 154
i ) 12403 % 7
.m I ﬁ — gy
== | X
— PV03200DX45B @rw : =
DX-XXXXXXXX 5
T3 %
o w | py % 5 xR
T n
=) o 32" A4 5 Y
- M 5| Vs
- P A 7 550
o S w g [ BS1
c H= < HHET=0.15mm )
’ N~ 4, M 11 NC
% ol BESET VIEV- 6.0' CLOCK T
J - 7 14 6
[Pt
m
15 5
IE 2 | i—is
- B s S0 18] D12
iy R R X HREIREIRETHKL,
1) R GRI R EIKE 191 DU
7 B R REIREIREIREIKS] 200 D10
e Ji S ! X IR IR IAL I 21 D9
R0 0990:5900.5990.8980.5.990.9.944
m M S RIS 22 D8
SIS 22—
o —— ) 24 D6
25 D5
s o -
2
N 2 D2
o b4: Dogui 1 29 DI
— 108 5000
- b 31 cs
° RESET
“ = L4 STFFENER 32
CONTACT SIDE RS/SCL
— ~ 4 WR
| —‘ c Lose0s K1 35 <m<ﬂco
36
i 3 Ke 37| HSYNC
dom X K3 [38] ootk

Display Type TFT/Normally white/TRANSMISSIVE K6 [#B[ 1k

Display Resolution DOTS: 240%(RGBY*320 BACK LIGHT CIRCUIT (75 VS5

g Angle 6 O'clock

LCD Controller/Driver 1LI9341V INTERFACE MCU Interface

Logic Voltage 3.0V FPC Connector MODEL NAME PART NO.

TFT Display Modul HO032HQ45E2503
Operation Temperature -10°C ~ e0°C DWN spay Hodde REV. ﬁxmﬂ 3
1.0

VIEWING

Rich Liang 1n

Storoge Temperature -20°C ~ 70°C DIRECTION 6 O'clock THKD TOLERANCE UNLESS

White LED (bdies in Parallel > Gray Scale Rich Liang SPECIFIED 03

PROJECTION SCALE
1=90mA V=32V DIRECTION! 5 oero0k wie o5 | mm 7 .

Boacklight Spec.

1

9. Mechanical Drawing
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10. Packing
Packing Method

(1) (2}

Cne empty bag

_ _~bending tape
Py

1. Put module into tray cavity:

2. Tray stacking

3. Put 1 cardboard under the tray stack and 1 cardboard above:
4. Fix the cardboard to the tray stack with adhesive tape:

5. Put the tray stack into carton.

6. Carton sealing with adhesive tape.
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11. Precautions for Use of LCD modules

11.1 Handling Precautions

11.1.1 The display panel is made of glass. Do not subject it to a mechanical shock by dropping it from a high
place, etc.

11.1.2 If the display panel is damaged and the liquid crystal substance inside it leaks out, be sure not to get any
in your mouth, if the substance comes into contact with your skin or clothes, promptly wash it off using soap and
water.

11.1.3 Do not apply excessive force to the display surface or the adjoining areas since this may cause the color
tone to vary.

11.1.4 The polarizer covering the display surface of the LCD module is soft and easily scratched. Handle this
polarizer carefully.

11.1.5 If the display surface is contaminated, breathe on the surface and gently wipe it with a soft dry cloth. If still
not completely clear, moisten cloth with one of the following solvents:

- Isopropyl alcohol

- Ethyl alcohol

Solvents other than those mentioned above may damage the polarizer. Especially, do not use the following:
- Water - Ketone

-Aromatic solvents

11.1.6 Do not attempt to disassemble the LCD Module.

11.1.7 If the logic circuit power is off, do not apply the input signals.

11.1.8 To prevent destruction of the elements by static electricity, be careful to maintain an optimum work

environment.

11.1.8.1 Be sure to ground the body when handling the LCD Modules.

11.1.8.2 Tools required for assembly, such as soldering irons, must be properly ground.

11.1.8.3 To reduce the amount of static electricity generated, do not conduct assembly and other work under dry

conditions.

11.1.8.4 The LCD Module is coated with a film to protect the display surface. Be care when peeling off this

protective film since static electricity may be generated.
11.2 Storage Precautions

11.2.1 When storing the LCD modules, avoid exposure to direct sunlight or to the light of fluorescent lamps.

11.2.2 The LCD modules should be stored under the storage temperature range if the LCD modules will be

stored for a long time, the recommend condition is:

Temperature : 0°C ~ 40°C Relatively humidity: <80%

11.2.3 The LCD modules should be stored in the room without acid, alkali and harmful gas.

11.3 Transportation Precautions
The LCD modules should be no falling and violent shocking during transportation, and also should avoid
excessive press, water, damp and sunshine.
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