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1. P2 5U4F4E Product Features

WE (Item) #1R (Description)
(D)5 (Model) Z280SN008
(2) WrFEA (Display Type) 2.8inch TFT Normally Black
(3) 77 ¥¥% (Resolution) 480*RGB*640
(4) Rk (color) 16.7M
(5) MM (View Angle) Full View
(6) BXZHIC (Driver IC) ST7701S
(7) B0 2EA (Interface Types) RGB
(8) #2770 (Connection mode) 0.5mmidi$240Pin
(9) H6#E0 (Backlight) 6 FIKT Bk
ii)?ll l’; ilifj)% (power % 56:120mA@3.3V;LCD:20mA@3.3V
(1)=& (Brightness) 450cd/m’
(12) fil# 5% (Touch Panel) Jc/CTP/RTP

2. YIE R Physical Specifications

TiH (Item) A& (Specification) BAL (Units)
(1) #ME R 5f (Outline Dimension) 50%69.2%2.2 mm
(2) 7R X X~} (Active Area Dimension) | 43.2*57.6 mm
(3) f#HT ¥ (Resolution Dimension) 480*3RGB*640 /
(4) 1% & x5 R ~F(Pixel Pitch Dimension) 0.09*0.09 mm
(5) &5#2 7 (Structure Type) COG+FPC+BL (note) /

Note: COG: Chip On Glass (LCD+IC); BL: Backlight; TP: Touch Panel

3.7% i B 4K Product Drawings
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4.1 O E X The Interface Definition

%5 (PIN NO.) 5 (SYMBOL) #3R (Description) A /HiH(/0)

1 LED- Btk (Back light cathode) Power supply

2 LED+ B 6IEM (Back light anode) Power supply

3 GND YR (Power Ground) Power supply

4 VDD FJ (Power supply 3.3V) Power supply
5-12 RO-R7 ¥4k (Data bus) I
13-20 G0-G7 ¥4k (Data bus) I
21-28 B0-B7 ¥4k (Data bus) I

29 GND HJi (Power Ground) Power supply
30 DCLK Bf % (Dot clock for RGB interface) |
31 VCC HIR AR, (Power supply 3.3V) I

17155 (Horizontal (Line) synchronizing

32 HSYNC e , |
input signal for RGB interface )
33 VSYNC ot [+ ﬁ Bk .( Vertical (Frarfle) synchronizing |
input signal for RGB interface)
4 ;L VF (Data enable signal for RGB
34 DE |
interface )
35 NC NC NC
36 GND HJH (Power Ground) Power supply
37 /RESET WIS ZAIE 5 (Reset signal) I
38 /CS Jri%& (Chip select pin) I
39 SCL AT HE I (serial interface clock) |
40 SDA 5347 B4iE 4 A\ (Serial input Data BUS) |

4.2 %% i 55 Reference circuit
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| = =

= FEMCURRGBHE [ LC D
x|< § 5 E 3l g
o S B R E S E R R E R EEE R EEEE Fsga
EMCUEEIO, I THIME1L &
- RGBS888(24BIT#:1%)
AGR HAhA B R E S 73 T
8.6.1 RGB Color Format

ST7701S supports two kinds of RGB interface, DE mode (mode 1) and HVY mode (mode 2), and 16bit/18bit and
24 bit data format. When DE mode is selected and the VSYNC, HSYNC, DOTCLK, DE, D[23:0] pins can be used;

when HV mode is selected and the VSYNC, HSYNC, DOTCLK, D[23:0] pins can be used. When using RGB

interface, only serial interface can be selected

24 bits configuration
Pad name

18 bits configuration
VIPF[3:0]=0110

VIPF[3:0]=0111

MDT=0 MDT=1

16 bits configuration
VIPF[3:0]=0101

DB[23] R7

Not used Not used

Not used

DB[22] R6
DB[21] R5
DB[20]
DB[19]
DB[18]
DB[17]
DB[16]
DB[15]

MNot used Not used

RS
R4
R3
R2
R1
RO

Not used

Not used

Not used

Not used

Not used
R5
R4

MNot used R3

DB[14]
DB[13]
DB[12]
DB[11]
DB[10]
DB[09]
DB[08]

Not used R2
G5 R1
G4

G3
G2
G1
GO0

DB[07] Not used

DB[06] Not used

DB[05]
DB[04]
DB[03]
DB[02]
DB[01]
DB[00]

BS5
B4
B3
B2
B1
BO

Table 12 The interface color mapping of RGB interface

Not used
R4
R3

R1
RO

Not used

Not used

Not used

Not used

Not used
B4
B3
B2

B1
BO
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5. 1 BR 2% Absolute Maximum Ratings

2 ¥ (Parameter) 5 (Symbol) |  F/ME(Min) B KX (Max) AT (Unit)
1% %5 1 JE (Supply voltage for logic) Vee -0.3 3.3 v
4 N2 5 H K (Input voltage for logic) Vin -0.5 Ve +0.3 \%
LED Hiit (Supply current(One LED)) lLep 15 20 mA
A% (Operating temperature) Top -20 +70 °C
17 i . & (Storage temperature) Tst -30 +80 °C
6. S, 2% Electrical Characteristics
- 2%
5 M5 | RME | A | Rk | e | DIAR
Item Symbol Min Typ Max Unit PP R
terminal
Ve 2.5 2.8 33 Vv Vop
2T (supply voltage for logic) loveC | 165 1.8 3.3 v /0 Voltage
\Y -0.3 - 0.2V
1 \ LI (Input voltage) = >0 v
VIH 0.8 Vcc - Vcc
i IR FELR (Input leakage current) Ik HA
LED 1E ] B % (LED Forward voltage) Vs 2.9 3.2 3.1 v -
N G LR (Input backlight current) ILep - 20 -- mA With One LED
7. X% 2% Optical Characteristics
4% (SPECIFICATIONS) o
i H 5 %A <Xy ER
ITEM SYMBOL| CONDITIONS | B/ME | BBME | HK1E | uNim NOTE
MIN TYP MAX
=¥ Brightness B - 350 -- cd.cm’
XTLEE Contrast Ratio CR 700 800 -- -
e 7 ) ] R Ti Tr w -- 30 60 Msec
i . s} ] ResponsTime R
Tf f -- 30 60
FANES) XR View’; 0.655
B A b Red YR 8 0.332
normal angle
CIE gl Xa 0.314
Color Green Ya 0.574
coordinate W Xs -0.02 0.137 | +0.02
Blue Ys 0.135
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H Xw 0.305
White Yw 0.341
N KFE | O . 80
WS A Hor. 0, Center B 30 B
Viewing ’ CR>=10 Deg.
Angle EH r+ _ 80 ~
Ver. 0, -- 80
15y -- 1 --
/,j/—‘] fi_ Un 8 %
Uniformity

Note 1: FJ4L /A E 1€ X Definition of Viewing Angle:

bx=0ty=0°

fiy+ = 90°

6 o'clock direction _ e
by = 807

=1 >

Measuring Stage | Q}%}(%f

~

e

Driver IC area

Note 2: XT . 5€ X Definition of contrast ratio CR:

_ Brightness of non-selected dots (white)

Brightness of selected dots (black)

Note 3: W M. [B] B E X Definition of response time (T, Tr)

9/19
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e .I'
e |
white{(TFT OFF) | black wt .~/ (TFT ON) white(TFT OFF)
S
TR T
A — - - — - -
IODEI} .\_\.\ ................................................ .;
gt}ﬂ;n .............................................................................
Optical
response T L I
0%
e fime

Note 4: M &2 B € X Definition of optical measurement setup

1__———_

Photo-detector (BM-TA)

=

H0cm

=
|

fﬁﬁ
LCD panel -

Center of panel
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8. i % 2 E1E Block Diagram

DE

JSOH Y}IM uO1}98UU0?)

Driver IC:ST7701S or Compatible

HS

VS

PCK

CS.RS.SCL SDA

DB[0:23]

\ 4 \ 4 \ 4 \ 4 \ 4 \ 4

VCC

Timing Controller
with Memory

J9ALIQ
9jeo

VCC

\ 4

GND

\ A 4

LEDA

Y1

G120

v

5o
30 of
< I '_!_:
28 S a
3 © e
®
S¢
s
®

Y480

|aued @21 141
8¢

G1

LEDK

\ 4

\ 4

BL Circuit (6*LED Parallel)
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9.5 AR I AR LCM Quality Criteria
9.1 M R Dh e AL I AR Visual & Function Inspection Standard
9.1.1 #4214 Inspection conditions

FEAE N AAE T TR Inspection performed under the following conditions is recommended.

iR ¥ Temperature : 25+5°C

MR Humidity 65%2=10%RH

W H Viewing Angle : 1E%H BIALf Normal viewing Angle.

FE B lllumination: B 6T Single fluorescent lamp (300 to 700Lux)

W2 PE 2 Viewing distance: 30-50 cm

A O
4 <>
Upper
/ . — Polarizer
i — ]

[ — F2

i Bottom glass Upper Glass

Bottom Polarizer

Light Source

9.1.2 5 X Definition

Zone A

Zone B /
e /Zone C
H i

Zone A : ARUE /R IX I (E/REMERIX ) Effective Viewing Area(Character or Digit can be seen)

Zone B : M EZ[X Zone A 44} Viewing Area except Zone A
Zone C : #MEIAHE Outside (Zone A+Zone B) which can not be seen after assembly by customer .)

Note:
— RGO, AEAFRIR P SR SR B D RE AL, Zone C HA R AT ZABEANTE
As a general rule ,visual defects in Zone C can be ignored when it doesn’t effect product function or appearance
after assembly by customer.

12/19



ETERER S A IRL ]

SHEN ZHEN ZHENG JING HAO ELECTRONICS CO.,LTD.

Wat: www.zjhled.com HHTE:

0755-29355801, 133-9284-8764

9.1.3 f#EiHR Sampling Plan

4% GB / T 2828-2003 11 btk IF k6 1
According to GB/T 2828-2003 ; , normal inspection, Class I
A2 I i B AR AE AQL:

S ELH I Major defect UREERFE Minor defect

0.65 1.5

LCD: Liquid Crystal Display, TP: Touch Panel , LCM: Liquid Crystal Module

FERERRHE

W5 : Pt BRBE K
tems to be o e L.
No . Criteria Classification of defects
inspected
1. Joi No display
2. EIR5H Display abnormally
3. #HLiE Missing vertical, horizontal segment
. 4. F¥% Short circuit
ThhE B 9B shortcreut
1 . 5. AR, NFREEE 7% Back-light no
Functional defects L . L
lighting,lickering and abnormal lighting
6. 1553 X HH Cross-Talk
7. P Noise FE A
8. X LA —FL Color contrast Major
71>
2 ﬂ/ /b I ZH A4F Missing component
Missing
3 HMERSE BARINE RS AR A RVFITE L Overall
Outline dimension | outline dimension beyond the drawing is not allowed
4 i e SR B 4G Z 5% Color unevenness, refer
Color tone to limited sample
JE nl
#%%M RIUFIEE:, ARiFREE; Good soldering, VR G
> Soldering Peeling off is not allowed - : .
appearance & ’ Minor
6 W/ w6 FR/2, IR, Ra5E.

LCD/Polarizer

Black/White spot/line, scratch, crack, etc.

13/19
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9.1.4 B FR#E Criteria (Visual)

WS HiH bt
Number Items Criteria(mm)
SN r
W i 7
OGN /
(1) BLRILZERE \/
The edge of LCD broken
X Y Z
<1.5mm <Inner border line o
of the seal

1.0
LCD
Crack/Broken
FUR R
NOTE:
X: Length (2) BIEHA
Y: Width LCD corner broken
Z: Height X Y Z
L: Length of <1.5mm | £1.0mm <T

ITO,
T: Height of

LCD

(3) R o

LCD crack

A EF; Not allowed
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WS i H FrifE
Number Items Criteria (mm)
(D Jes (Lep/ TP /MWdeFr B/ A, B, Bl Mg, B
light dot (LCD/TP/Polarizer black/white spot, light dot, pinhole, dent, stain)
Zone FVFELE Acceptable Qty
Size (mm
R ( A 5 c
Spot defect
®<0.10 Z B Ignore
0.10<®<0.15 2 20 W%
0.15<®<0.2 1 lgnore
0.2<O® 0
OWE & (LCD/ TP M Ye i I Bl 5. 22 &5 Dim spot (LCD/TP/Polarizer dim
dot, light leakage. dark spot)
Dd=(X+Y)/2 Zone FUVF = Acceptable Qty
Size (mm
A B C
2.0 ®<0.1 Z W Ignore
0.1<®<0.2 2 %E%
0.2<1<0.3 1 lgnore
®>0.3 0
AT
Width(mm) Length(mm) VR Acceptable Qty
LD/t Fr
JEZ. LR,
o ®<0.03 ZH% Ignore Z W Ignore
7
Line defect (LCD 0.03<W<0.05 L<2.0 1
/Polarizer
black/white 0.05<W 0
line, scratch,
stain)
Width(mm) Length(mm) FEVFBE Acceptable Qty
W<0.03 2% Ignore Z W% Ignore
\ Ny
3.0 fiie el i 0.03<W<0.05 L<2 2
Polarizer scratch
0.05< W<0.10 <1 1
W>0.10mm or L>2mm 0
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Zone
R -0t Size (mm TV H i Acceptable Qty
Polarizer
Bubble ®=<0.1 2 Ignore
0.1<®=<0.2 2
0.2<®=<0.3 1
0.3<0® 0
ik - e 5 52 *E?Ef%%éﬂj#%%‘z IPC-A-610C 2 ZibnitE>. A F 2R ERTY REGR I 2 T2 MBI, J
40 " fih /2 BB . According to the <Acceptability of electronic assemblies>
SMT IPC-A-610C class 2 standard. Component missing or function
defect are Major defect, the others are Minor defect.
5 x) LV AL
distinguish type Acceptable :
Qty
G . :
= Any color window s
Bright dot '7]‘3@55/‘].%)‘5“ 0 Dot
5.0 TFT Adjacent Bright dot
B
Ly Dark dot 1
Dark dot RIS
. 0
Adjacent Dark dot
Note: the red (R), green, blue (G), (B) 3 points
constitute a pixel

9.1.5

ThEEPESRAE Criteria ( functional items)
Wi H Items PR Criteria

J& ¥ No display ANFHF; Not allowed
IR 5% Display abnormally A5¥F; Not allowed
HLiE Missing vertical, horizontal Af¥F; Not allowed
H A5 2 Segment AFYF; Not allowed
%514 Short circuit A5¥F; Not allowed
A Back-light no lighting, ANFHF; Not allowed
B EINRE R Flickering and abnormal lighting Af¥F; Not allowed
55 A X B Cross-Talk Af¥F; Not allowed
M5 7 Noise AFHF; Not allowed
XY HLEAS—3K Color contrast AFHF; Not allowed

P IE R M5 Y5 The LCD surface dirt

IR ANE

ITHERR TS, BRI,

If you cannot use smudgy surface air clean and clear,

coco is not acceptable

B/ IC8:F Components off

ANE; Not allowed

FPC&PCB /N B FPC&PCB undesirable

ANE; Not allowed

PRAE 2 BB T Iron frame deformation

ANE; Not allowed
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9.2 WEEMESLLS Reliability Test

mH x4 HaRE PR
ITEM Condition Sample size Criterion
=RV =P8
. il fif 7 +80°C £2°C, 120 /MY hrs 5pcs
High Temp. Storage . JEl
G2 ~ /N EEER T,
JE £ 2R /7.
freis fif 7 30°C+2°C, 120 /N hrs 5pcs ‘Zﬁ"”maﬁﬁfﬁﬂ' .
Low Temp. Storage 1. ¥ i R 28 0
e 2. A TCIR
=R =]
' fEm IS AT . +70°C+2°C,72 /NBF hrs 5pcs 3. BURIEH
High Temp. Operation N
4, NG ER A
RiRE1T . . 5. RIARTCH
- i / H\ ST N ) N
Low Temp. Operation 20T £2°C, 72 /M hrs >pcs 6. 21 FE AR ASORE I %oF B 88 a4 20
IS AT AL 10%.
APOTT 40°C,90%RH 72 /M hrs 5pcs 7. Lo REMR SCHY U i R
Humidity operation 10%
. Inspection after
VR4
@Eﬁ%ﬁ 70°C,90%RH ,72 /N hrs Spcs 2~4hours storage at
Humidity storage
room temperature, the
25°C —®Calefaction/3hrs —> sample shall be free from
e 60°C/9hrs —PDescend temp/3hrs  25°C/9hrs defects:
TR LB IR . 1.Air bubble in the LCD;
= —» 90%RH S5pcs
Temp humidity cycles 2.Sealleak;
Total:10 cycles 3.Non-display;
4.Missing segments;
5. The surface shall be
free from damage.
6. Contrast must be no
. e one . more than 10% by the
B RPEAE R -30°C/30min 80°C/30mins 5pcs linearity tester.

Thermal shock

Total:10 cycles

7. Power must be no
more than 10% by the
linearity tester.

Amplitude between 10 and

LM, AT AT BREE R

=
=) N
2 1 - W R i
Vibration 150Hz:3G(100m/s  )/2hrs for each direction(X,Y,Z) Carton-box | Jhskra THEfE After testing, there
are no any defective appearances or
electrical properties.
VEI
B 1.5m,10times 1Carton-box
Drop test
‘T\ll —p ) . + LS s N
%%?s{éhfﬁ 11C(4):>t?r';aé:;d|scharge method &+ 6KV,150pF/330Q Spcs 1. IR, A B
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R E SRS

2. FEFT LM, A AR T

WRAEESDEALJG T 2K

1. After testing, there are no any

2.Air discharge method = 8KV,150pF/330Q 5pcs defective appearances or electrical
10times P properties.

2. It can be acceptable when all

defective ESD disappears in the

RESET.

9.3 Z4 Ui B Safety instructions

9.3.1 WM AL TR TR, /N A BRI R BT E N B
If the LCD panel breaks, be careful not to get any liquid crystal substance in your mouth.

9.3.2 U R I ik S VR ) B R BAR A, 1 S BT B R MK T e 14
If the liquid crystal substance touches your skin or clothes, please wash it off immediately by using soap and
water.

9.4 L HERFEIN Handling Precautions

9.4.1 % FUEMES M BCTEI, 1E CRUENLFEIT & RS Ll B v.A $i /b 0.3mm, LRI & R Ll bE v.A 5
4K 0.2mm:;
Customers do structural design, please ensure the cabinet window size smaller than the touch screen VA
unilateral 0.3mm. Foam window size larger than 0.2mm unilateral touchscreen V.A
9.4.2 [ 1L AU £E B HL R
Avoid static electricity damaging the LSI.
9.4.3 ANEE BT b 45 T 358 1T B Ak HE S 28
Do not remove the panel or frame from the module .
9.4.4 BIRBFHIMROE  RARNESI R . Fr DUEE R EIEH MO, BERARIR
The polarizing plate of the display is very fragile . So, please handle it very carefully.
9.4.5 NEHF A w G, RUONIR 2 55 475 28 1 3R T s
Do not wipe the polarizing plate with a dry cloth, as it may easily scratch the surface of the plate.
9.4.6 T R AT SO A AT BERE A i A7 R V0 1 P AR A T R A e R
The color tone of display and background of LCM has the possibility to be changed in the storage temperature
range.
9.4.7 WEE LA, 7 Al RE B i s BT 0 0A 5
Pay attention to the working environment, as the element may be destroyed by static electricity.
B DR A VRV N B3 B A ) 5 R e
Be sure to ground human body and electric appliance during work.
AR TR AR, kD L
Avoid working in a dry environment to minimize the generations of static electricity.
—FEAEMP I RE A, PR R CRAP I R BE 23 51 L
Static electricity may be generated when the protective film is fast peeled off.
9.4.8 2 JEHE LCM i I, B DR A5 FH 5 I R PR 4 % AN U L
When soldering the terminal of LCM, make certain the AC power source of soldering iron does not leak.
9.4.9 WIVB ISR BT e ol AU BB 1TO RIS, FEMER Y, TERORIEEETE S0% LA .
Humid environment may cause a bad ITO glass corrosion, in use, make sure the humidity is below 50%.
9.4.10 WG b o R B R TR IS 4, AT DUME SRR e AT FE R i R R B Wl e E s 4y, Al
DA To A i B i e e Rl Je AN A F R Re 4 8 I ot Fy 0957 (9140 7K/BRD  If the display
surface becomes contaminated ,breathe on the surface and gently wipe it with a soft-dry- clean cloth .If it is
heavily contaminated ,moisten cloth with the following solvent(ex:Ethyl alcohol).Solvents other than those
above-mentioned may damage the polarizer(Especially ,do not use them .ex: Warter / Ketone)
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9.5 fFH1}EH Operation instructions

9.5.1 A I AE RN R 1 R L 3 Bl A SRS SR TR, i A A i S IR B i R HOXT ELE, FEAS R TR,
JEE VR s S 7 TR () B € R L FEE 2 P AN [
It is recommended to drive the LCD within the specified voltage limits, try to adjust the operating voltage for the
optimal contrast, the color and contrast of LCD panel will varies at different temperature.

9.5.2 FERAR A AT iR B2 90 FE At PR il 7B [B) 2 KORIESR o HIX FF A RMRE AR e R, A3 e iR B 3148 E il
JEE 30 A g 2 P 52 30 T RS
Response time is greatly delayed at low operating temperature range. However, this does not mean the LCD will
be out of the order, It will recover when it returns to the specified temperature range.
9.5.3 VR it s BEHRAE TAER an SR BoR X BIREY) L /), WO S AR S 15 BoR e i
If the display area is pushed hard during operation, the display will become abnormal.
9.5.4 N{ERFE 2 1F FIIAETHE F LCD, I A 2> 5 B0 5 45 R0 73 i 1) 4 75

Do not operate the LCD at the environments over the specified conditions, this may cause damage on the LCD
and shorten the lifetime.

9.6 A% Storage instructions:

9.6.1 RV i B AN R ALAT (i 7B B 2R SR AR
Store LCDs in a sealed polyethylene bag.
9.6.2 WV b B N B A TR ELAE R (M Ty, ANEREEAEDGECE HDOGAT T, fR¥F 0°CE 35°C LIAIIRE; Store
LCDs in a dark place, Do not expose to sunlight or fluorescent light. Keep the temperature between 0°Cand 35°C.
9.6.3 A BMMATAT HA R BN A4, G BORH AT A7 i B [ 58 i) s b, B T 4RiE s

Avoid the polarizer touch any other object, ( It is recommended to store them in the container in which they
were shipped.)

9.7 fREHHR Limited Warranty

9.7.1 MRS A B SObR HE (B R E LF (R EER), R S AT SREEA Y, A s ST AR A TS, FR AR 12
A H B s YEIE IR AR 555
will replace or repair any of its LCD modules, which are found to be defective, when inspected in accordance
with LCM acceptance standards ( copies available upon request ) for a period of 12 months from ink- print date

on product
9.7.2 ARATAT BRFE 7 b b SIS BB 5 60 R NAR[RN,  BLE TR B i o vH 5 H R AR s o D AE X 7 4fs
(9.1,9.2);

Any defects must be returned to within 60 days since ship-out. Confirmation of such date shall be based on

freight documents. The warranty liability of was am limited to repair and/or replacement on defects above
(7.1,7.2)

9.7.3 WARZPUNRI TR A 2, JIERCN IR K, AR M RE:

No warranty can be granted if the precautions stated above have been disregarded. The typical samples are as
below:

VR B B 2 /3440 LCD glass crack/break
-- PCB #fi FE $i IR B4 24 PCB outlet is damaged or modified.
- PCB 544 PCB conductors damaged.
—HER AT NONROBFEE . EZI 5% 11211 Circuit modified with by grinding, engraving or painting varnish.
-- FPC B W34 FPC crack

9.7.4 WK BREA B AR G RE R IR, U 2 B AT T IE YA IR 70 S5 FR, AR PCB #i
A EEE RN, VR R BE A AU T L S A s
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Modules must be returned with sufficient description of the failures of defects. Any connectors or cable installed
by the customer must be removed completely without damaging the PCB outlet, conductors and terminals.
Modules must be packed with the container in which they were shipped.

10. .37 Packing method

f1%% 78 % 8] Package picture:

P

L r L

R e

L r L

R e

L r L
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