HRZEMR F 9 7 H 2 MR A RN G
VIEWEC SHEN ZHEN VIEWE TECHNOLOGY CO., LTD

LCD MODULE

SPECIFICATION

Model: UEO16WV-RB14-L005A

Version: V1.0

Date: 2023-10-9 ‘\S

Cust Confi ti 1
ustomer Confirmation % Hii\ (\\%

Approved by (®) Notes
v
Y%

-
&

Please return one of the copies of thg sKgci Ration with your signature to us within two weeks after you receive
this document. If it is not returned, w "‘Egyume that you agree to the entire contents of this specification document.

i%i%ﬂ?ﬂ&?ﬂ%ﬂ%%ﬂ‘] REREUT 7 B RS A3 I B R DR a7 B R B IR 8], R AN Bt
7 LB BB = B R IRTG.

VIEWE Confi jon RZEFIA
\

maed
Pr d by Reviewed by Approved by

www.chinasunyee.com HH1E: 400-660-3306 Page: 1/18



http://www.chinasunyee.com

ﬁmmﬁ@ F o TR EHRRA RN
VIEWEC SHEN ZHEN VIEWE TECHNOLOGY CO., LTD

REVISION HISTORY
V1.0 2023-10-09 Preliminary release
A“
N
\

www.chinasunyee.com HL1f: 400-660-3306 Page: 2/ 18



http://www.chinasunyee.com

RZEMR F o F 4 E AR A RN F
VIEWEC SHEN ZHEN VIEWE TECHNOLOGY CO., LTD

TABLE of CONTENTS

1. GENERAL INFORMATION ...ctttttcceeeeeeeeeeeecccsesesssessssssssssssssssssssssssssssssssssssssssssss 4
Lol F@ATUTES ..o e e e e e et e e e e e e ea e e e eeaeeeeeaaeeeenans 4

5.5 Timing Diagram....... § ......................................................................... 11

6. OPTICAL CHARAC

www.chinasunyee.com HH1E: 400-660-3306 Page: 3/18



http://www.chinasunyee.com

ﬁmmﬁ@ oy ook E MR A R A S
VIEWEC SHEN ZHEN VIEWE TECHNOLOGY CO., LTD

1. GENERAL INFORMATION

1.1 Features

1) Pixel Arrangement: RGB Vertical Stripe
2) Interface Mode: QSPI

3) Driver IC:  ST77903

4) Operation Temperature: -20~70°C

5) Storage Temperature: -30~80°C

6) Backlight Type: White LED %
7) Display mode: Normally Black &
8) Pixel Density: 255 PPI \)

9) LED life time: 30,000 Hours

1.2 Mechanical Specification ®

Pixel Driving element o TFT - -
. \)\ .
Screen Size &Q N 1.6 Inch Diagonal
Resolution ~  409(W)*3(RGB)*400(H) Dots i
Interface (3\\§§) QSPI - 40PIN
. 2 \
Module Power Consump{u{r&S} 0.246 Watt Typ.

Active Area 39.84 (@ ) mm -

ﬁ -
Pixel pitcp\w 33.2(W)*99.6(H) um -
A \)'
Mo(tl %*H*D) 42.04(W)*44.34(H)*1.93(D) mm -
Y

minance 300 cd/m? Typ.
Viewing Direction ALL O’clock -
Display Color 16M Colors 24bits
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2. ABSOLUTE MAXIMUM RATINGS

Power supply voltagel VCC3.3V -0.5 3.6 A% Notel
LED forward current Ir -0.001 60 mA For each led,Notel
LED Reverse Voltage VR - 33 \Y% For each led,Notel
Operating temperature Top -20 70 °C (<\ Notel,2
Storage temperature Tst -30 80 °C N7 Notel,2
Humidit Hst 10 90 Q% RH Notel,3
Y o 'y \

(Ta=+25°C,GND=0V)
Notel:If the module exceeds the absolute maximum ratings, it ma%damaged permanently. Also
if the module operates with the absolute maximum rati long time, the reliability may

drop.

Note2: In case of temperature below 0°C,the respons @Q)quld crystal (LC) becomes slower

and the color of panel darker than normal on

Note3: Temp. <60°C , 90% RH MAX.
Temp. >60°C , Absolute humidity ss than 90% RH.
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3. MECHANICAL DRAWING
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4. Input Terminal Pin Assignment

I: Iniut; O: Outiut; P: Power

1 GND P | Power Ground
2 NC - | Dummy
3 CSs I Chip selection pin. Low-active
4 SCLK | | The serial input in serial interface mode
5-8 103-100 I | Q SPI Data PIN
9 RSTN I | The signal will reset the LCM, Signal is active low.
Power supply for analog and booster circuits.
10 VCC3.3 P
Power supply for I/O system.
11 LEDA P | Power supply for backlight anode
12 LEDK P | Power supply for backlight cathode
13-14 GND P | Power Ground

[: Input; O: Output; P: Power @y

www.chinasunyee.com HL1f: 400-660-3306 Page: 7/ 18



http://www.chinasunyee.com

MR
viewe

&

x H oK EMF A R A G

SHEN ZHEN VIEWE TECHNOLOGY CO., LTD

S. ELECTRICAL CHARACTERISTICS
5.1 TFT-LCD Panel Driving Section

(Ta=+25°C,GND=0V)
Notel:Measurement Conditions (Video Mode): Full Screen Re
Note2: PLcv= Pvpopt+ Psr, About PsL information, inference

5.2 Back Light Driving Section

N\

Power Supply Voltage2 VCC 2.8 3 33 \Y -
Power Supply Current2 Ivee - 20 - mA Notel
Logic Input High Voltage Vi 0.7VDD - VDD Aé\ -
Logic Input Low Voltage Vi 0 - 0.3VDD <\\7\) -
Panel Power Consumption Pvop - 0.06 - \Wétt Notel
Module Power Consumption |  Prewm - 0.246 ’\Q) ) Watt | Notel,2

tern,VDD=3.3V,60Hz Refresh.
24Back Light Driving Section.

Forward Voltage - -~ 3.1 - \Y Notel
Forward Current \ \\Q) - 60 - mA Notel
Backlight Power consumption \’\ﬁ)\ - 0.186 - Watt Notel
LED life time A - 30000 - - Hrs Note2

LED Quakiyns 3 PCS

(Ta=+25°C,GND=
Notel: The LED
Note2:The «

\%
i ondition is defined for each LED module

1me” is defined as the module brightness decrease to 50% of original

brig&nDr [Lep=20mA(Per Led). The LED life time could be decreased if operating
ILep isdarger than 20mA.
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5.3 Power On/Off

5.3.1 Case1 - RESX Line is Held High or Unstable by Host at Power ON

If the RESX line is held High or unstable by the host during Power On, then Hardware Reset
must be applied after both VCI and IOVCC have been applied. Otherwise, the correct functionality
is not guaranteed. There is no timing restriction upon this hardware reset.

trPW=+/- no limit trPW=+I- no fimit -

o -

+ y
lovecC —Ff |, | Kee—

VCI ——)‘?‘ Time when the latter signal rises up to 90% of its Typical Value. 75"
For example, when VCI comes later, then this time is defined at the

cross point of 90% of 2.8V, not 90% of 2.6V.

For example, when VCI falls earlier, then this time is defined at the

Time when the latter signal falls down to 90% of its Typical Value.
cross point of 90% of 2.8V, not 90% of 2.6V.

[ | -
= - -

trPWCSX=+ no limit trPWCSX=+/- no limit

CsSX HorlL

_rPWRESX=+/- no limit
-

RESX it
(Power down in Sleep Out mode) 30% \\_/

rPWRESX1=min 120ms _ |

A

JrPWRESX=+/- no limit

RESX o

g \ k!
(Power down in Sleep In made)  3q94 % / S '<=

trPWRESX1 is applied to RESX falling in the Sleep Out Mode
trPWRESX2 is applied to RESX falling in the Sleep In Mode

Note: Unless otherwise specified. timinqs\i}erein show the cross point at 50% of the sianal power level.
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5.3.2 Case2 - RESX Line is Held Low by Host at Power ON

If the RESX line is held Low (and stable) by the host during Power On, then the RESX must be
held low for a minimum of 10usec after both VCI and IOVCC have been applied.

trPW=+/- no limit trPW=+/- no limit

| 2

Time when the |atter signal rises up to 90% of its Typical Value.
For example, when VCI comes later, then this time is defined at the
cross point of 90% of 2.8V, not 90% of 2.6V.

. Time when the latter signal falls down to 90% of its Typical Value.
: For example, when VCI falls earlier, then this time is defined at the
i| cross point of 90% of 2.8V, not 90% of 2.6V.

| _rPWCSX=+- no limit

-

< DYWRESX= min 10us

lovee ——F |
Vel —Jf
csx Horl U
RESX

30% ¥

(Power down in Sleep Out rsiwode)

-
L]

trPWRESX 1=min 12{]ms\“

RESX

JPWRESX= min 10us
-

30%

(Power down in Sleep In mc:)de)

www.chinasunyee.com

¥
trPWRESX2=min 0 ns,

trPWRESX1 is applied to RESX falling in the Sleep Out Mode
trPWRESX2 is applied to RESX falling in the Sleep In Mode

N
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5.4 Timing Characteristics

Pin Name Description
SCKP Clock signal (Max=50MHz)
DAO Serial input data lane 0
DA1 Serial input data lane 1
DA2 Serial input data lane 2
DA3 Serial input data lane 3

Write command mode

When host writes commands or parameter to ST77903, host needs to send 1 byte of write qum'nﬁaind;instﬁmtion
(0xDE). Then host sends 3 bytes of AD[23:0] which is composed of 1 byte of 0x00, 1 byte df'command ad&ress
and 1 byte of 0x00. After host sending instruction and AD[23:0], the following data is parameter (are parameters)
When the last bit of parameter has been sent, CSX pin should be returned “H” Ievel

0 1 2 3 4 S 6 7 B g 10 2 3 31 R B M B ¥ OV OB OB L N 42 4
SCK - _ S =t _ ! : ol
- | .
. b | | | L] . .
LT UL
C3X
SDAQ WV %1 SV (N < | NV
AR e F i e Rk ¢ B I RS MRS E AN ES S S LDk L
SDAD  _f
Output 0004 Hogh
——— Wrie Command — 24bil Address - Datan 1 —————s=—— [alain 2
0xDE CMD:0x00% %00 P00 P1:0xxX
V// Don't Care B Undefined

Write pixel data :

In write _pi’xél data m‘ode',:.'iihe host sends one byte of instruction, 3 byte of AD[23:0] and pixel data. The instruction
is transferred only by one lane of DAO, and data can be transferred 4 DA lanes.

The DxDE';i)x‘pDﬁmD must.be issued at the beginning of each frame. The OxDE+0x006000 must be issued at

the beginning ofeach line.

\').
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QSPI RGB838

Csx—|n‘ - B

SCK

SDAO —< OxDE X 0x006000

SDA1

SDA2

SDA3

Instruction AD[23:0]

QSPI RGB666

o L

SDA3

AD[23:0]

Instruction - AD[23:0]
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5.5 Display Serial Interface (QSPI)Timing Characteristics

CsX | | e
WiL N TCHW
L _L T sevenl T scver J :“"' Toll 7 g
I Tess 1| I —
: : I Tsin/T sy | Vi Tees !
SCK F—-—.’ IH H
! 1 : TSI—F-‘V{TSHRl 1 : Vie
1 | | [
: Tsps | | Tsom | : :
VIHX % | i
DA[3:0] 1 1 T
VIL ' % : TJ‘\CC' i TOH I VIH
' [ H | Vi
DA[0] 7r v.ﬁ:(
ouT 0 Vieg@
1 [
Figure 1 QSPI Interface Timing Characteristics
- A S A
Figure 1 QSPI Interface Timing Characteristics
VDDI=1.65 to 8.3V VDD=2.4'to’ 3.3V, AGND=DGND=0V, Ta=25¢
Signal Symbol Parameter Min | Max | Unit Description
Tess Chip select setup time (write) 19 ns
TesH Chip select hold time (write) 19 ns
. Tess Chip select setup time (read) 60 ns
Tsce Chip select hold time(read) 65 ns
40 ns
TeHw Chip select “H” pulse width
500 ns Note1
Tscvew Serial clock'eycle (Write) 20 ns
TsHw SCL “H" pulse’width (Write) 7 ns
i Tsiw SEL “L” pulse width (Write) 7 ns
L
Tscver Serial clock cycle (Read) 150 ns
TsHr SCL “H" pulse width (Read) 60 ns
Tsir SCL “L" pulse width (Read) 60 ns
SDA T sps Data setup time 7 ns
(DIN) TsoH Data hold time i, ns
Tacc Access time 10 50 ns For maximum CL=30pF
DOUT o
Ton Output disable time TBD | TBD ns For minimum CL=8pF

Table 1 QSPI Interface Characteristics
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6.OPTICAL CHARACTERISTICS

Parameter | Symbol | Condition | Min. Typ. Max. Unit | Remark
ZH e FA | BME | SRE | HORME | B | RBE

Contrast Ratio | C/R 6=0° 1000 1200 - - Note(4)
NTSC Ratio S 0 =0° 65 65 - % Note(7)
Luminance L 0 =0° - 300 - é@ Note(5)
. A Y
iﬁgﬁfye Uw 0 =0° 70 80 N Norey)
O P
N
Response Time | Tr+ Tr 25°C - 25 \\ ms Note(2)
CN

&

w NS
Wy - &%%35 -

\ 2 4
Rx 0= 0° (®) 0.660 -
R (Center N 0323
Color Y i ' ] NTSC
Coordinati Note(6)
oordination i 0.280 i (xy)
- 0.571 -
- 0.134 -
N - 0.132 -
% 80 85 -
0 r 80 85 -
Viewing Angle C/R>10 Degree | Note(1)
80
0y 85 -
0 p 80 85 -

www.chinasunyee.com FHL1E: 400-660-3306 Page: 14/ 18
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Test Conditions:
1. VDD=3.3V, Ir=20mA (Backlight current), the ambient temperature is+25°C.
2. The test systems refer to Note 8.

Notel: Definition of Viewing Angle: The viewing angle range that the CR>10

Su

12’ o’clock
d»=90°
/

8’ o'clock

h=270° \)
Note2: Definition of Response time: Sum of Tr and Tr (\&
Black White Black
§ 100%
o 90%
=2
<
M
)
— 10%
c
8 /
Tr Tf
\ -
Note 3: Definition of Luqni ¢ Uniformity: Active area is divided into 9 measuring areas,
every measuri \0? is placed at the center of each measuring area.
o\

Min Luminance of white among 9-points

i Uit | | — x100%
uminance Vattority = "N lax Luminance of white among 9-points X °

Cs\,\'y e w Wi e
=| .
____@: _________ (;'9: _________ @7"‘*5;LV!64

Vi3

N S—

X
k.
A
A
A

Vi3

1 e

FPC~
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Note4: Definition of Contrast Ratio (CR): measured at the center point of panel

Contrast ratio (CR) = Luminance measured when LCD on the " White" state

Luminance measured when LCD on the "Black” state

Note 5: Definition of Luminance: Center Luminance of white is defined as luminance values of
Ipoint average across the LCD surface.

Note 6: Definition of Color Chromaticity (CIE 1931)

Color coordinates of white & red, green, blue measured at center point of LCD.

Note 7: Definition of NTSC ratio: %
Area of RGB triangle \S

NTSC ratio = e .
Area of NTSC triangle

520

Note 8: Definition of ’ . ‘gm CIE Ehrumabigyte Dasesmm optical
measurement system.

The optical characteristics uld be measured in dark room. After 5 minutes operation, the
optical properties are m %‘[ the center point of the LCD screen.(Response time is measured
by Photo detector T 7, Field of view: 1°/Height: 500mm.)

AN\

Photo detector Mormal line
a=p=0"°
i 1
$D=90"
500mm 12 o’clock direction

-

o
3
P©=180" / / Po=0°

-
// Active Area
P -

- -
D=270"°
6 o'clock direction

www.chinasunyee.com FHL1E: 400-660-3306 Page: 16/ 18
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7.RELIABILITY

High Temperature Storage Ta =+80°C / 96Hours Notel,2,3
Low Temperature Storage Ta =-30°C / 96Hours Notel,2,3
High Temperature Operating Ta =+70°C / 96Hours Notel,2,3
Low Temperature Operating Ta =-20°C / 96Hours Notel,2,3
Temperature Cycle storage Test -10°C/30min S$+60°C /30min for Note2,3
30cycles,Transfer time less than 5mi£1<\
Thermal humidity storage Test 50°C x 90%RH / 96Hours \<\\) Note2,3
Package Vibration Test Frequency: 10Hz~55Hz,Amplitude: 1 .SM, 1 Note2
hrs for each direction })\QS\Y . an
Packing shock test Drop to the ground fr; m@‘f\eight, Note2
1 corner, 3 edgé& surfaces.

Inspection after Test: %%‘r

Notel:Ta is the ambient temperature of samples.
Note 2: In the standard condition, there shall be no pr@ lem that may affect the display

function. After the reliability test, the product onl es operation, but doesn’t guarantee all the
cosmetic specification.

Note 3: Before cosmetic and function tests , (9\ uct must have enough recovery time, at least 2
hours at room temperature.

Note 4: In case of malfunction defect@y ESD damage, if it would be recovered to normal
state after resetting, it would be jq@a) good part.

<§\
A\Q\\)
S
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8. PACKAGE DRAWING

14. PACKING SPECIFICATIONS
14.1 INNER BOX SPECIFICATIONS T B D
Tray
* LCD modules per tray (To be updated after customer
P i e =
i L approval for new packing.)
|‘7-?hﬂ4ﬂ-§'{%£-‘;‘_ 9
-~ -l
T L
TBD

Ten (**) trays with Preduct
+ empty tray as cover = Eleven (**) frays

Master carton

Insert four (4) mImmer cartons within a master carton.

MMaxinmom quantity per a master cartom : ¥ ¥ ¥ X ¥ =%¥¥peg
T T T T
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