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. General Specifications
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Item W H Contents % Unit B4
Size R~f 3.5'TFT inc)hﬁﬁ%
Lcycarngon 54.48(W)*84.71(H)*2.2(D) mm
LLCC%Ag%egi;a 48.96*73.44 mm
Numtiggg Dots 320*RGB*480 pix% %
=
Viev;jr?%gr%ction 12 O'CLOCK
?é"’;é;; ST7796
|n;e§rgc%%pe MCU/SPI
OperatngIeEmperature 20°C~70C
AT
Stora%;gga}gature 30°C~80°C
Bi;;!%‘ggje 6 LEDs
Weight TBD .

Hig
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2. Mechanical Drawing

HUB P 2€

PIN  |Explanation
1 XL
2 YU
3 XR
4 YD -
5 GND
Al 5 I0vVCC 320 RGB x 480
7 VCI
8 TE
9 CSX/SPI (S
10 DCX/RS
11 WR/SCL .
12 RDX 5
B 13 SPI SDI/SDA =
14 SPI SDO
15 RESET
16 GND
17 DBO
18 DB1
19 DB2
C 20 DB3
2 DB4
22 DB5
23 DB6
24 DB7
25 DB8
26 DB9
D 27 DB1O MO IM1IM2
1 28 DB11 0l1]0 gmmwm
29 DB12 11110
30 9813 1]1 |1 [4SPI
31 DB14
32 DB15
35 A
34 K
35 K
E 36 [k
57 GND
38 IMO
39 IM1
40 M2

=

=

=

LEDA o—

REV.

ECN No.

DESCRIPTION

DRAWN BY

B/L CIRCUIT DIAGRAM
3. 0V-120MA-300cd/m2

YA Y Y Y4 YA Y4

o LEDK
TOLERANCE SCALE | NTsS
o= Y il e 2 N =
PR o BRI i His i A5 BBARA IR A H
XX+ MATERIAL DRG DATE MODEL: 0350C028-S1T2200

— | £ 1° DRG BY TITLE: 320 RGB x 480
@m CHK BY DWG NO P 4 OF 1
APPROVED P/N VER. 01




Page. 3/17



3. Pin Assignments
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g B 7 Bl

Pin No. Symbol Description
1 XL TOUCH PLANE PIN fi 5
2 YU TOUCH PLANE PIN fii$5
3 XR TOUCH PLANE PIN fii$5
4 YD TOUCH PLANE PIN fii$5
5 GND Ground for digital circuits. 42
6 IovCcC Power supply for logic interface iZ % Fi %
7 VCI Power supply for digital interface HLJ&

Tearing effect signal is used to synchronize MCU to frame memory
8 TE . -
writing. 7] B¢
9 CS Chip selection pin Jy ik
10 DC/RS Display data/command selection (RS) pin in MCU interface %3 fir 4
Write enable in MCU parallel interface.In SPI mode, this pin is used as SCL
n WRISCL MCU B:15 A, SPI 1R
12 RD Read enable in 8080 MCU parallel interface.is
13 SDA The data is latched on the rising edge of the SCL signal.fii A\
14 SDO The data is output on the falling edge of the SCL signal %
15 RESET This signal will reset 'fh? _de_vlce and |_t mus'ibe applied to properly
initialize the chip. & {7

16 GND Ground for digital circuits. 3}t
17 DBO DATA #i#i
18 DB1 DATA #i#i
19 DB2 DATA ¥
20 DB3 DATA % ¥
21 DB4 DATA ¥
22 DB5 DATA #i#i
23 DB6 DATA #i#i
24 DB7 DATA #i#i
25 DB8 DATA % ¥
26 DB9 DATA ##f
27 DB10 DATA ##f
28 DB11 DATA #i#i
29 DB12 DATA #i#i
30 DB13 DATA %i#i
31 DB14 DATA ##f
32 DB15 DATA ##f
33 A LED BACKLIGHT(ANODE) % Yt 1E K
34 K LED BACKLIGHT(CATHODE)# Y f %
35 K LED BACKLIGHT(CATHODE) 5 Yt ft%
36 K LED BACKLIGHT(CATHODE) ¥ J: 1 A%
37 GND Ground for digital circuits. 22
38 IMO Interface mode select. % 1A ik £%
39 IM1 Interface mode select. % 115 20k £E
40 IM2 Interface mode select. % 15 20k £F




4. Electrical Specification

HL R

4.1. DC Characteristics

DC HF1k
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Item

Symbol

Min

Typ.

Max

Unit

TFT gate on voltage

TFT MR e i

VGH

15

TFT gate off voltage
TFT HiFR A iE B s

VGL

-10

TFT common electrode Voltage

TFT AJLHNLHE

Vcom

4.2. Typical Operation Conditions

PRIET M

Item

Symbol

Min.

Typ.

Max.

Unit

Analog Supply Voltage
HSRADL HL Y F

VCI

2.8

Digital Supply Voltage
7 R LR

VDD

2.8

1/0 Supply Voltage
/O H I L e

IOVCC

1.8

3.3

Input High Voltage
LIPNELNES

VIH

0.8*10VCC

IOVCC

Input Low Voltage

DA

VIL

0.2*10VCC

Output High Voltage

it e P

VOH

0.8*I0VCC

Output Low \Voltage

S AR

VOL

0.2*I0VCC




4.3. Backlight Circuit Characteristics
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IR R
Item 11 H Symbol & Min. Typ. Max. Unit
LED Current i LED IB -- 120 -- mA
LED \oltage #H £ LED \i 2.8 3.0 3.3 Vv
Brightness %% of LCM LCM L 300 cd/m2
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4.4. Power on/off Sequence

T
YDDI and VDD can be applied in any order.

VDD and VDDI can be power down in any order.

During power off, if LCD is in the Sleep Out mode, VDD and YDDI must be powered down minimum 120msec
after RESX has been released.

During power off, if LCD is in the Sleep In mode, WVDDI or YDD can be powered down minimum Omsec after
RESX has been released.

CSX can be applied at any timing or can be permanently grounded. RESX has priority ower CSX.

Note 1: There will be no damage to the display module if the power SeqUENCESs are nolt met.

Nate 2: There will be no abnommal visible effects on the display panel duning the Power On/Of Sequences.

Note 3: There will be no abnomal visible effects on the display between end of Power On Sequence and before receiving Sieep Out
command. Also between receiving Sieep In command and Power Off Seguence.

Naote 4: IFRESX line is not held stable by host during Power On Sequence as defined in the sequence below, then it will be necessary fo
apply a Hardware Reset (RESX) after Host Power On Sequence is complete to ensure cormect operation. Othenwise function is not
guaranteed.

The power on/off sequence is ilustrated below (320RGE x 480)

L
T

i ]
Trew = +& no limit Thew= +-no limit —" ]
| I

1 I
1
i
[ ] I
]
==y Ll
ﬂi—f Timing when the latier signal ri 9% of its typical value k
en t L= - 1] rla_ea_upm s Wi L =1 -
ﬁ g Vhen

VDD comes lster, this § is defined at the cross
poant of B0% of 2.7 5V, not B0% of 2.6V,

Timing when the latier signal falk up to 90% of its typical value. !
eg. DD comes Iater, this timing is defined at the cross !
point of 80% of 2. 75V, not 80 % of 2 6. !

Thwcax = +- no fimit

- i,Imc:a-c =+ no limit e e
! i
CSXH or Ly _/‘(; X X i !
- i.I[Eﬂ'-HESI = 4 no limit
, !
L 1 ] !
RESX . \:I s Tleawmssxt = Min g r
(B down i 30% | 120ms I '
sleep-out mode) i ! i
i !. * Trewssss = + no limit Tew-rzsxz= min 0m&™ 1
RESX 1 \_L_/ J
(Pouwer down iny” - i
sleep-in mode) 0% "

Tiewresn is applied to RESX falling in the Sleep Out Mode.
Tiewres:z is applied to RESX falling in the Sleep In Mode.




4.5. Timing for MCU/SPI Interface
MCU/SPI 4 HIIN
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T s
]
o
s [P ! ! 7.2.:‘1——;ﬁ 1
1 Toes LE=—"T"] -
'
- ; T
1
(=T sl e d ]
| _—
TasT ba—;i—= T T auar
4 »
] s LK oK
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: . "
1 ] [ L TosT T et
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e L e
T
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¥
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read e m
[ ’

Parallel Interface [ling “haracteristics (8080-Series MCU Interface)

VIR =1 S WIDIDA=2 SV, AGMD=0GND=0V, Ta=25

Sigmnal Sy bol Parameaeter nA i M A Uit Description
TeasT Address setup tirme o ns
D= -
T asar Address hold tinme (WdriterRead) 10 ns
T s Chip select “H™ pulse width o ns
Tes Chip select setup tirme (WWrite) 15 s
P Tros Chip select setup time (Read ID) - 5 ns
TrRrosFmm Chip select setup tirme (Read FM) 355 s
T csF Chip select wait tinme (Write/Read) 10 ns
To=a Chip select hold time 10 ns
LE% Wifrite cycle (=157 s
T RO
Tz Control pulse “H™ duratiomn 15 ns
R Control pulse “L™ duration 15 s
T Read cyclke (10D) Rl=l=] ns
RO (1D} Tror Control pulse “H” duratiorn (1D} =Te] ns wWwhen read 1D data
T o Control pulse “L~ duration (1D} as ns
Mo na Read cycle (Fh) 450 ns
R O3 wWher reasd fromm
Treoearna Control pulse “H” duration (F M) =] ns
CF M) frame mermory
T o Fna Control pulse “L™ duration (Fh) 355 ns
TosT Data setup tinme 10 ns
T et Data hold time 10 ns
D[17:0] T st Read acocess time (102) - e re] ns For CL=30pF
T reaTEna Read access time (FM) — 340 ns
T o Output disable tirme 20 S0 ns
CSX
Tacycwd Tacyon Tesn
Tess Ts
= TaawiTsam Wi S
SCL 1 .
7Z s Tspn | o ;-Z Vi
Tsns Tsos
Vi >
SDaA va e
Tixes T
Vet o
DA X v =
~1 Tace 3 Tema i
1 e e—
=~ Vit
DOTT i i
L.!_ Vi _)L
1 i
4-5S5P1 Interface Timing Characteristics
VIDDI=1_8W, WiDAa =2 8V, AGND =G MND=0V, Ta=25
Signal Symbol Parameter MIMN MAX | Unit Description
Tess Chip select setup time (write) 15 ns
Tocaxn Chip select hold time (write) 15 ns
CsSx Tess Chip select setup time (read) [510] ns
Tsce Chip select hold time (read) 65 ns
Torw Chip select “H" pulse width <40 ns
T scwew Serial clock cycle (Write) 566 ns
- - —write command & data
T st SCL “H" pulse width (Write) 15 ns
ram
scL Tswiww SCL “L" pulse width (\Write) 15 ns
Tscyvor Serial clock cycle (Read) 150 ns
- -read command & data
T s SCL “H" pulse width (Read) (=] a] ns
ram
LT SCL “L" pulse width (Read) [=1w] ns
Tocs DX setup time 10 ns
DrCx
Toch DVC> hold time 10 ns
SDA Tsos Data setup time 10 ns
(DIMN) Tsown Data hold time 10 ns
Teacc Access time 10 50 ns For maximum CL=30pF
DOoOuUT .
Town Output disable time 15 50 ns For minimum ClL=8pF




Page. 9/17



4.6. Electro-Optical Characteristics
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TR
o Specification )
ltem Symbol | Condition - Unit Remark
Min. Typ. Max.
Response time (By
) Tr+Tf 6= 0° - 20 40 ms Note 5
Quick)
Contrast ratio CR 6=0° - 500 - Note 2,6
Top CR=10 - 60 -
o Bottom | CR=10 - 60 -
Viewing angle deg. Note 2,6,7
Left CR=10 - 70 -
Right CR=10 - 70 -
Wx 0.292 0.307 0.322
Wy 0.312 0.327 0.342
Color chromaticity Rx 0.609 0.624 0.639
( CF only with ITO, Ry 0.316 0.331 0.346
) ) 6= 0° Note 3
light source is C Gx 0.281 0.296 0.311
light, CIE 1931) Gy 0.562 0.577 0.592
Bx 0.128 0.143 0.158
By 0.094 0.109 0.124
NTSC 57% 60% - Note 3
Cross talk Ct - - 2% Note 9
Transmittance Trans - 5.50% - Note 4
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5. Measurement System
Wik R 5

5.1. LCM Viewing Angle
LCM WLE fA )2

Normal Line
D=0=07 D=90°
12/p'c|ock direction

7

[~ 3] 74

®=180° //

/ ctive Area /
VY J/ A A ?/

®=0"

77
//
/
P=270"°
6 o'clock direction

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 LCD
surface WE Fi 2 X ELEE KT 10 A AR AT K (x B EE (y #OMXN T 5 LCD

KMEED z e r.
5.2. Response Time

M J9%7 i [
o
100
90 |-
Optical
Response
10 R e R R R R R T T e B O A P
0 white K — white
black

Response time is the time required for the display to transition from white to black (Rising time, T))
and from black to white (Falling time, T¢) for additional information. i & i [A] /& {2 7~ 28 M it I
FIEE CEFHNE, T MABRGER S0 CRRERTE, T DRI IS B/ H it a

5.3. Contrast Ratio (CR)

xof b

Contrast Ratio (CR) is defined mathematically as:
XFHE (CR) fEHUF g SUA:

Contrast Ratio= Surface Luminance with all white pixels

Surface Luminance with all black pixels
XF R =4 BB SRR T R

ERBERIRIEE

Surface luminance is the center point across the LCD surface 500mm from the surface with all pixels

displaying white.
REEREA LCD REMF.O&, EERE 500 2K, FEEREHE
ZN =R



6. Reliability Test Items
A AR H
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Test Item P T H Test Condition JRZS

Test result determinant gist

MR R R e PEZE R

High temperature storage =i

8043C ,48H;
fifi A7
Low temperature storage &
-3043C ,48H;
fifi 7
High temperature operation 15
7043C ,48H;
AT
Low temperature
-2043C ,48H;

operation fLiRiZ1T

High temperature
60C #23C ,90%=+3%RH,48H;
I humidity =i/ =

Thermal Shock -20C /0.5h~+70°C /0.5h

A for atotal 24 cycles; 24 /Ny EAEIA
Frequency:10Hz~55Hz~10Hz;
Vibration Test Amplitude:1.5mm, X, Y, Z
= B direction for total 1H;
(Packing condition)
ESD test #KV, Human Body Mode,150pF/330Q;

ESD ik +8KYV, Air Mode, 150pF/330Q2;

1. Inspection after 2~4hours
storage at room
temperature, the sample
shall be free from defects:
a). Air bubble in the LCD;
b). Non-display;

c). Glass crack;

2. The electrical
characteristics requirements
shall be satisfied.

1. FEAPEZEIR FAE 2~4
NI SRR, i A R

=R
a) LCD H " <if;
b) AN B 7 5
C) PIGRAL:
2. R R R

Remark:

%

1.The test samples should be applied to only one test item.
DCRE i L BER T — IR H

2.Sample size for each test item is 2pcs.

BT H BIREAR RN 2 A

3.Failure Judgment Criterion: Basic Specification, Electrical

Characteristic, Mechanical
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Characteristic, Optical Characteristic.

3R WrAR A SEARIAR . HURRYE . MU TR JesebrE.
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7. Suggestions for Using LCD Modules
LCD REHRFRALE FH X

1) The display panel is made of glass and polarizer. As glass is fragile. It tends chipped during
handling especially on the edges. Please avoid dropping or jarring. Do not subject it to a mechanical
shock by dropping it or impact.

SRR B ARG IR . UM S, LB R, RpRAEIAGAL, ERRE
DR TERERIEVEBES . 15208 F R s o i A2 B U

2) If the display panel is damaged and the liquid crystal substance leaks out, be sure not to get any
in your mouth. If the substance contacts your skin or clothes, wash it off using soap and water.

U SR 7 ARG AR S P S s, 35 55 e AN BRI E NSO B . An SRz o 1 A B R
F R EA R, 1F B ARG .

3) Do not apply excessive force to the display surface or the adjoining areas since this may cause
the color tone to vary. Do not touch the display with bare hands. This will stain the display area and
degraded insulation between terminals (some cosmetics are determined to the polarizer).

V5 27050 .7 2 2R T SO &8 X 30 it R 7, BOSRR AT R S B A 2. 2075 T
B RBE . X TR E R X,

4) The polarizer covering the display surface of the LCD module is soft and easily scratched.

Please handle this polarizer carefully. Please do not touch, push or rub the exposed polarizers with
anything harder than an HB pencil lead (glass, tweezers, etc.). Please do not put or attach anything on
the display area to avoid leaving marks on it. Condensation on the surface and contact with terminals
due to cold will be damaged, or dirty the polarizer. After products are tested at low temperature they
must be warmed up in a container before coming in to contact with room temperature air.
B R R BRI RO R R, A S WA OABE ARG . A ERE
HB #hEts (B, 8155 TAERTAT R PUdfh, HESD BB R B Ot . THAERRKX
SR E ORGSR AT 0 i, DASR AR I R T IR . SR v Bl A DR & v 11 5 42 i 2 S A B
IR R o P AE G NS, D AES A TR A, SRS I AR R .

5) If the display surface becomes contaminated, exhale on the surface and gently wipe it with a
soft dry cloth. If it is heavily contaminated, moisten cloth with one of the following solvents
- Isopropy! alcohol
- Ethyl alcohol
Do not scrub hard to avoid damaging the display surface.
IR R ARG %, IR IF R L AR RS R eEgy™Eis%, 1§
LR 2 — AT
- ToK A
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6) Solvents other than those above-mentioned may damage the polarizer. Especially, do not use the
following.

- Water

- Ketone

- Aromatic solvents

Wipe off saliva or water drops immediately, contact with water over a long period of time may
cause deformation or color fading. Avoid contact with oil and fats.

6) LIRS Al BE A WOt . IR0 E I B

LRI IR BRI, I ] 57K IRl AT e S ECR IR B €. 6t S R iy AN T 0
7) Exercise care to minimize corrosion of the electrode. Corrosion of the electrodes is accelerated by
water droplets, moisture condensation or a current flow in a high-humidity environment.
NG ERAE DUS B> R . /KGR L U 4 R 0 e r A ) S
8) Install the LCD Module by using the mounting holes. When mounting the LCD module make sure
it is free of twisting, warping and distortion. In particular, do not forcibly pull or bend the I O cable or
the backlight cable.
23 fl e3¢ LCD B,  223%¢ LCD B, MR LA, Milhmasw. JTHA
B TR A 1O MR L.
9) Do not attempt to disassemble or process the LCD module.
H2) 2R PREIEIN T LCD B,
10) NC terminal should be open. Do not connect anything.
NC AR o ANEIEZATATARI.
11) If the logic circuit power is off, do not apply the input signals.
LIE SR LNV Oz B /) I TN R
12) Electro-Static Discharge Control, since this module uses a CMOS LSI, the same careful attention
should be paid to electrostatic discharge as for an ordinary CMOS IC. To prevent destruction of the
elements by static electricity, be careful to maintain an optimum work environment.
- Before removing LCM from its packing case or incorporating it into a set, be sure the
module and your body have the same electric potential. Be sure to ground the body
when handling the LCD modules.

- Tools required for assembling, such as soldering irons, must be properly grounded. Make certain
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the AC power source for the soldering iron does not leak. When using an electric screwdriver to attach
LCM, the screwdriver should be of ground potentiality to minimize as much as possible any
transmission of electromagnetic waves produced sparks coming from the commutator of the motor.

- To reduce the amount of static electricity generated, do not conduct assembling and other work
under dry conditions. To reduce the generation of static electricity be careful that the air in the work is
not too dry. A relative humidity of 50%-60% is recommended. As far as possible make the electric
potential of your work clothes and that of the work bench the ground potential.

- The LCD module is coated with a film to protect the display surface. Exercise care when peeling off
this protective film since static electricity may be generated.

AR ], BT CMOS LSI, BRIb 55 CMOS IC —FHE R E . N
B (b AR IR o, R R R R AR .

- WNEZAE TP LCM B N B2 0T, TR

BEHFE ) SR A MR R . P LCD B — g B0 5 iRt .

- HEFTTRR LR, flangek, WIOUEME. BORGEr S mBEIEATRE . i H 3R
J)%e LCM I, iRz TN BAT e i Ar, DURATRR IR/ oK B FEATLAS ) 85 7 AR B K6 ) R R B A o

- NICDERR AR, IR TR R T AR A AR AR A, BT
TAEF RIS SAZERTE: . EUEXNREN 50%-60%. REAEK TAERFM TAE G B BA A g
(s

- LCD BHURA — ZHE LR R R . RIS U ORI E /N0, PO RE 2 AL HL
13) Since LCM has been assembled and adjusted with a high degree of precision, avoid applying
excessive shocks to the module or making any alterations or modifications to it.

- Do not alter, modify or change the shape of the tab on the metal frame.

- Do not make extra holes on the printed circuit board, modify its shape or change the positions of
components to be attached.

- Do not damage or modify the pattern writing on the printed circuit board.

- Absolutely do not modify the zebra rubber strip (conductive rubber) or heat seal connector.

- Except for soldering the interface, do not make any alterations or modifications with a soldering
iron.

- Do not drop, bend or twist the LCM.

T LCM T kg B R, 17 3 G o Bt i K i) vy BOox FLEAT AR AT B 3 Bl
G

- W) B e R AR S BRI HITIR

- ANEAEER RS AR L FTROMAAL, BEBCIR B AR EE R AT A
- NEFIA B ED R AR R RS

- A EICRE R SRR (SHEBED Bididik,
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- AEREE, SihEdm LCM.

8. Storage Method
Tl A7 7%

1) Store in an ambient temperature of 23<TA5<C, and in a relative humidity of 55%=+15%. Don't

exceed 12 months and expose to sunlight or fluorescent light.
WESIRFE N 23° C+5° C, HAXHEREN 55%+15%. AEHT 12 AN H JF8FE R GEEOs
TR
2) Store in a clean environment, free from dust, active gas, and solvent.
FIHETB WA, ToRA . s AR AT .

3) LCM module is stored in warehouse, Store in antistatic container, there may be air bubbles
between the protective film on the surface of polarizer and polarizer. It can only be found under LED
light, before production, 1QC should be inspected directly by LED light, if residual traces are found,
alcohol should be used to wipe them.

LCM HEERAFAE B T, ot P A o't R i R P 2 TR AT R A . R BEFE LED /T T
KL, A7HET, 1IQC NMEREH] LED ATHe &, A BRI, wl A
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