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1. GENERAL INFORMATION

1.1 Features

1) Pixel Arrangement: RGB Vertical Stripe
2) Interface Mode: 3 wire SPI + RGB 18Bits

3) Driver IC: ST7796HV

4) Operation Temperature: -20~70°C
5) Storage Temperature: -30~80°C
6) Backlight Type: White LED

7) Display mode: Normally White,
8) Pixel Density: 212 PPI

9) LED life time: 30,000 Hours

1.2 Mechanical Specification

Pixel Driving element IPS TFT - -
Screen Size 2.0 Inch Diagonal
Resolution 320(W)*3(RGB)*280(H) Dots

Interface 3 wire SPI+RGB 666 - 18bit

Module Power Consumption 0.3 Watt Typ.
Active Area 51.6(v) mm -
Pixel pitch (W*H) 0.16125(W)*0.16125(H) mm -

Module Size (W*H*D) 55.45(W)*59(H)*2.7(D) mm -
Luminance 300 cd/m? Typ.

Viewing Direction ALL O’clock -
Display Color 262K Colors -

www.chinasunyee.com
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2. ABSOLUTE MAXIMUM RATINGS

Power supplyl voltage VDD -0.3 4.6 \Y Notel
Power supply2 voltage VDDI -0.2 4.6 \Y
LED forward current Ir -0.001 20 mA For each led,Notel
LED Reverse Voltage VR - 5 \Y For each led,Notel
Operating temperature Top -20 70 °C (4Hours)Notel,2
Storage temperature Tst -30 80 °C (4Hours)Notel,2
Humidity Hst 10 90 %RH Notel,3

(Ta=+25°C,GND=0V)

Notel:If the module exceeds the absolute maximum ratings, it may be damaged permanently. Also
if the module operates with the absolute maximum ratings for a long time, the reliability may
drop.

Note2: In case of temperature below 0°C ,the response time of liquid crystal (LC) becomes slower
and the color of panel darker than normal one.

Note3: Temp. <60°C , 90% RH MAX.

Temp. >60°C , Absolute humidity shall be less than 90% RH at 60°C.
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3. MECHANICAL DRAWING
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4. I/0 CONNECTION & BLOCK DIAGRAM
4.1 I/0 Connection

1 GND P Power Ground
2 RST I The signal will reset the LCM, Signal is active low.
3 VSYNC I Vertical sync signal, Negative polarity
4 HSYNC I Horizontal sync signal, Negative polarity
5 DE I Data input enable. Display access is enabled when DE is “H”
6 DCLK I Dot clock signal for RGB interface operation
7 GND P Power Ground
8-13 B5-B0 I Blue data input
14 GND P Power Ground
15-20 G5-GO I Green data input
21 GND P Power Ground
22-27 R5-RO I Red data input
28 GND P Power Ground
29 SDA /O Data select pin for SPI interface
30 SCL I Clock select pin for SPI interface
31 CSX I Chip select pin for SPI interface
32 VDDI P Power supply to interface pins(1.8V)
33 VDD P Power supply for analog circuits
34 NC - No connected
35 1D0 (L) O LCD IDO
36 ID1 (L) 0 LCD ID1
37 NC - No connected
38 LEDA P Power supply for backlight anode
39 LEDK P Power supply for backlight cathode
40 GND P Power Ground

[: Input; O: Output; P: Power
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4.2 Block Diagram

MCU and Display Module Interface Configuration
MCU Display Module

GND Power Block

VDD
LEDA
Power Block LEDK

VDDI

\4

R5-R0
G5-GO
B5-B0
HSYNC
VSYNC Interface Block
Interface Block DE
RESET
DOTCLK
CS

SCL

SDA
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S. ELECTRICAL CHARACTERISTICS

5.1 TFT-LCD Panel Driving Section

Power Supplyl Voltage VCC 2.6 2.8 33 A% -
Power Supply2 Voltage IOvVCC 1.65 1.8 2.8 \Y
Normal mode Ivpp+vDDI - 12 16 mA Notel
Sleep mode Ivpp+vDDI 20 50 uA
Logic Input High Voltage Vi 0.7VDDI - VDDI \Y -
Logic Input Low Voltage Vi 0 - 0.3VDDI \Y -
Panel Power Consumption Pvop - 0.034 - Watt Notel
Module Power Consumption Prem - 0.3 - Watt Notel,2

(Ta=+25°C, DGND=AVSS=0V)
Notel:Measurement Conditions (Video Mode): Full Screen Red Pattern,VDD=3.3V,60Hz Refresh.
Note2: Pcm= Pvop+ PeL, About Par information, inference to 5.2 Back Light Driving Section.

5.2 Back Light Driving Section

Forward Voltage Vr - 12.8 - A% Notel
Forward Current Ir - 20 - mA Notel
Backlight Power consumption PsL - 0.256 - Watt Notel
LED life time - 30000 - - Hrs Note2

LED Quantity 4 PCS

(Ta=+25°C, DGND=AVSS=0V)
Notel: The LED driving condition is defined for each LED module (1LED Serial, 4 LED Parallel).
For each LED : IF=20mA,VF=3.2V(Typ.)/3.4V(Max.),Ta=25C,

Note2:The “LED life time” is defined as the module brightness decrease to 50% of original
brightness at [Lep=20mA(Per Led). The LED life time could be decreased if operating
Iiep is larger than 20mA.
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5.3 Power On/Off Sequence

VDDI 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 VDDI must be powered down minimum 120msec
after RESX has been released.

During power off, if LCD is in the Sleep In mode, VDDI or VDD 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 over CSX.

Note 1: There will be no damage fo the display module if the power sequences are not met.

Note 2: There will be no abnormal visible effects on the display panel during the Power On/Off Sequences.

Note 3: There will be no abnormal visible effects on the dispiay between end of Power On Sequence and before receiving Sleep Out
command. Also between receiving Sleep In command and Power Off Sequence.

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

The power on/off sequence is illustrated below

— le—— Trpy = +/~ no limit Tfow = +/- no limit > «
VDD 4 12
VDDI Z X
— /1 _~" Timing when the latter signal rises up to 90% of its typical value. | 1 ™v—
| e.g. When VDD comes later, this timing is defined at the cross |
| point of 80% of 2.75V, not 90% of 2.6V. |
i Timing when the latter signal falls up to 90% of its typical value. i
| e.g. When VDD comes later, this timing is defined at the cross |
| point of 90% of 2.75V, not 90% of 2 6V. i
- Tfowcsx = +- no limit |
; i Trew.csx = +- no limit | |
CcsX HorL | ¥
i i =3 | S | |
E lew.gpesy = T NO limit ;
! ; !
RESX | e j |
(Power down in ! 3[}%5.; 7 Tfpw'? Eséxr:‘ﬁ il i
sleep-out mode) E
i TrPW—RESK = + no limit TfP"'i'\"—RESJQ = min Oms
RESX a \J
(Power down in 3[],3}\_ N
sleep-in mode)

Tfeweresa is applied to RESX falling in the Sleep Out Mode.
Tfewrese is applied to RESX falling in the Sleep In Mode.
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5.3.3 Uncontrolled Power Off

The uncontrolled power-off means a situation which removed a battery without the controlled power off

sequence. It will neither damage the module or the host interface.

If uncontrolled power-off happened, the display will go blank and there will not any visible effect on the

display (blank display) and remains blank until “Power On Sequence” powers it up.

5.3.4 Power Flow Chart

Normal display mode on= NOR ON
Partial display mode on = PTL ON

Power on sequenoce

Idle mode off = DM OFF HW resct
Idle mode on = IDM ON SW reset
Sleep out = SLPOUT
Sleep in=SLP IN
NOR ON SLPIN : _ NOR ON
* Sleep out > Sleep in <
PTL ON Normal display mode on SLP OUT Normal display mode on PTL ON
Idle mode off - Idle mode off
Fy E
IDM ON IDM OFF
EEEEESS e = aias DM ON DM OFF
Y v
SLPIN .
> Sleep out > Sleep in <
Normal display mode on SLP OUT Normal display mode on
Idle mode on b Idle mode on
SLPIN .
» Sleep out » Sleep in -
Partial display mode on SLP OUT Partial display mode on
Idle mode off < [dle mode off
k. r
DM ON IDM OFF IDM ON IDM OFF
PTL ON * SLPIN > _ PTL ON
> Sleep out > Sleepin «
NOR ON Partial display mode on SLP OUT Partial display mode on NOR ON
Idle mode on - Idle mode on
Sleep out Sleep in

www.chinasunyee.com
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5.4 Timing Characteristics

5.4.1 AC Characteristics

Vin ! : .
CSX e, m
Tscvew/Tsever . eew @ "
SCL m
Vin 1
A X ;E  Tace | L T Vi
| i« hE— Vi
Vin =)
3-SPI Interface Timing Characteristics
VDDI=1.8V,VDDA=2.8V, AGND=DGND=0V, Ta=25
Signal Symbol Parameter Min Max | Unit Description
Tess Chip select setup time (write) 15 ns
Tesh Chip select hold time (write) 15 ns
CSX Tcss Chip select setup time (read) 60 ns
Tsce Chip select hold time (read) 65 ns
Tenw Chip select “H” pulse width 40 ns
Teevew Serial clock cycle (Write) 66 ns
Tshw SCL “H” pulse width (Write) 15 ns
Tsuw SCL “L” pulse width (Write) 15 ns
R Tsever Serial clock cycle (Read) 150 ns
Tshr SCL “H” pulse width (Read) 60 ns
Tsir SCL “L” pulse width (Read) 60 ns
SDA Tsps Data setup time 10 ns
(DIN) TspH Data hold time 10 ns
— Tacc Access time 10 50 ns For maximum CL=30pF
Ton Output disable time 15 50 ns For minimum CL=8pF

3-SPI Interface Characteristics
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Trg bf
Ira\b‘r‘, Tsynes

N

' .

HSYNCX : |

VSYNCX |

]

]

I

VIH :

ENABLE v |
IL

I

[

rgbf

=B PWDL Trger PWDH |

I ¢ ) 'lv

DOTCLK iy Vi N
| Vi Vi | |
1 |
: : TCYCD N
1 i
Tens O Teon |

I,
r
I«
V] vV
IH IH
Data Bus gi v Write Data v §<
Write P -
|

VDDI=1.8V,VDDA=2.8V, AGND=DGND=0V, Ta=25

Signal Symbol Parameter MIN | MAX | Unit Description
o T VSYNC, HSYNC Setup Ti 15
; etup Time - ns
VSYNG SYNCS p
Tens Enable Setup Time 15 - ns
ENABLE
TenH Enable Hold Time 15 - ns
PWDH DOTCLK High-level Pulse Width 30 - ns
PWDL DOTCLK Low-level Pulse Width 30 - ns
DOTCLK
Tevep DOTCLK Cycle Time 66 - ns
Trghr, Trghf DOTCLK Rise/Fall time - 15 ns
- Teps PD Data Setup Time 15 - ns
Teon PD Data Hold Time 15 - ns

RGB Interface Timina Characteristics
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http://www.chinasunyee.com

ﬁmmﬁ@ oo WOk E MR A MR G
viewe SHEN ZHEN VIEWE TECHNOLOGY CO., LTD

The timing chart of RGB interface DE mode is shown as follows.

V back porch (Tust+Tyer)

1 frame (Tyg)

V front porch (Tyer)

= DN [LLIL

i ae e e el
HS
1line (Tue)
H back porch (Ths+Twes) Valid data (Troise) H front porch (Tue)
A AT

DE

e~ BBA000000000000008ws
e DERE000000C 000000

Note: The setting of front porch and back porch in host must maich that in IC as this mode.
Timing Chart of Signals in RGB Interface DE Mode

www.chinasunyee.com FL 1 : 400-660-3306 Page: 14 /26
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The timing chart of RGB interface HV mode is shown as follows.

V back porch (Tus+Tues)

1 frame (Tyg)

+—-= V front porch (Tyre)

SRR R RRRE R

pE "
e i
HS
1line (Tue)
H back porch UHS+THBP) Valid data (THDISP:' H front porch (Ture)
A AR E
e TITTEEATNTCLLLALLLE § 455 et
1 stz | 1
DE .‘1'?
2t YAB0000000 00008
Latch z :l". |r-' 5 I"-‘II

Timing chart of RGB interface HV mode

The following are the functions not available in RGB Input Interface mode.

Function RGB Interface 180 System Interface
Partial display Not available Available
Scroll function Not available Available
Interlaced scan Not available Available
Graphics operation function Not available Available

VSYNC, HSYNC, and DOTCLK signals must be supplied during a display operation period.
In RGB interface mode, the panel controlling signals are generated from DOTCLK, not the internal clock
generated from the internal oscillator.

When switching between the internal operation mode and the external display interface operation mode,
follow the sequences below in setting instruction.
In RGB interface mode, the front porch period continues until the next VSYNC input is detected after drawing
one frame.

In RGB interface mode, a RAM address is set in the address counter every frame on the falling edge of
VSYNC.

www.chinasunyee.com HL 1% : 400-660-3306 Page: 15/26
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Write Sequence

In the write mode of 3-line serial interface contains a D/CX (data/command) select bit and a
transmission byte. If the D/C bit is 0", the transmission byte is interpreted as a command byte. If the D/C bit is

“1", the transmission byte is display data, or stored in the command register as parameter data.

Transmission byte (TB) may be command ordata

A
' ™

3-line serial data

D7 |D6|D5|D4 | D3| D2|D1]|D0
stream format: 2L

SB LS

D7 |D6 | D5 | D4 | D3| D2| D1 | DO

8 Bit Data Trasmission Byte

The instruction of ST7796s can be sent in any order, and the MSB is transmitted first. The 3-ine serial
interface is initialized when the CSX keeps high level. In this state, the SCL clock pulse and SDA data have

no effect. A falling edge on CSX enables the serial interface and indicates the start of data transmission.

{ CSX __\

{Mcqusériver}‘{l SDA @@@@@@@@ e @@@@@@@@@

o BIFFFUFLFLF LU (AU LU LA L L

Command CommandParameter

CSX canbe “H" between parametercommand and
parameter'command SCL, and SDA during
CS¥=" H" isignored,

www.chinasunyee.com HL 1% : 400-660-3306 Page: 16 /26
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Read Sequence

In the read mode of the interface, the host reads the register value from the ST7796s. The host sends
out a command (Read ID or register command), then a byte is (bytes are) transmitted in the opposite direction.
The ST7796s samples the SDA (input data) at the rising edges of the SCL (serial clock), and shifts to SDO

(output data) at the falling edges of the SCL (serial clock). The read mode has three types of transmitted
command data (8-/24-/32-bit) according to the command code.

3-line serial protocol (for RDID1/RDID2/RDID3/0Ah/0Bh/OCh/0Dh/OEN/OFh command: 8-bit read):

- CSX | |

ot s AN 2

Hi-Z
"-%E{?{ pe) o7 Y os X os Y oe Y osY oz o1 Y o o)

HiFE

Driver OSu[t)ﬁtl o7 @@@@@@ oo

www.chinasunyee.com HL 1% : 400-660-3306 Page: 17 /26
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3-line serial protocol (for RDDID command: 24-bit read)

Host '< SCL
. SDA
Input
Driver SDA
Quput

, CSX _E

T

HiE

DG W DT Y 06 (D6 N D4 ¥ 03 ¥ 02 X 01 ) 00

HiZ

AR R

Dumrmy clock cycle

3-line serial protocol (for RDDST command: 32-bit read)

Host <

Diriver

sDA
B Input D

SDA

Hid

QICWDF ¥ DEY DSY D4y DAY D2y Oy Do

HZ

IR R A i

Qutput

www.chinasunyee.com
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5.4.2 Data Fomat
Write data for 18-bit/pixel (RGB 6-6-6-bit input), 262K-Colors

D17
D16
D15
D14
D13
D12
D11
D10
D9
D8
D7
D&
Ds
D4
D3
D2
D1
Do

www.chinasunyee.com

—<RLEiItS >—<R2.Bit5s > —<{R3.Bits > <[R&4BIs > <R5Bil5 >
—< BBt <R Bitd >R Bt > (RA Bitd > RSB >
—<RLBiZ >—<(RZ B2 > <R3 B2 > —<(RABItZ >——<R5BiZ >
| R < <R <RAE > < RSB
< R BI0 <R, B0 <R3, Bl 0 > —<_RA_Bill_>——<_R5, B0 >
1, Bit 5 < G2 BRE < 63, BiES < G4, BLE Bt 5
< BT B S CL B < 3B < GBI > B4
| < G, BI3 > < GBI B3 > < G383 > < GABi3 > < G5 Bi3 >
—<BL.BiA5 >—<BZBil§ > —<B3.Bits >—<B4.Bits >1—<BE.Bit§ >
| BRBHE > < BEBHE > < BaBiE > < BB > < BE.BiE
< B1,Bit3 >« B2,Bit3_>—1<_B3,Bit3 <B4 Bits_>——<_B5.Bi3 >
—<_B1,BitZ > < B2 Bit2 > < B3, Bitz > < B4, BitZ > < B5 Bitz >
B1, Bit < BZ,Bit0_>1+—+<_B3,Bit0_>1+—+<_ B4,Bit0_>1+—<_B5,Bit0_>
Fixel n Fixel n+1 Fixel n+2 Fixel n+3 Pixel n+4
18 bits 18 bits
i N i
Framememo;y_ o
R1|G1|B1 |R2|G2|B2|R3 |G3|B3

HL 1% : 400-660-3306
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The display operation via the RGB interface is synchronized with the VSYNC, HSYNC, and DOTCLK
signals. The data can be written only within the specified area with low power consumption by using window

address function. The back porch and front porch are used to set the RGB interface timing.

Vertical Sync.
T Rk A
VS Invisible image
= 2 = Timing information which cannot be seen on the display
= blank time
VBP DE="0" (low)
PN R b b
F
Visible image
= whick can be seen on the display
= active area
VP -l A 1T H
L S i B
F Y ;
VFP
FHETGL, ARt i, Lo AN S e
Horizontal Sync. _=
AT HDISP "“hFP

. .

HP

DRAM Access Area by RGB Interface

Please refer to the following table for the setting limitation of RGB interface signals.

Parameter Symbol Min. | Typ. Max. Unit
Horizontal Sync. Width hpw 40 50 Clock
Horizontal Sync. Back Porch hbp 40 50 2%6 Clock
Horizontal Sync. Front Porch hfp 2 38 - Clock
Vertical Sync. Width Vs 2 4 Line
Vertical Sync. Back Porch vbp 2 ) Line
Vertical Sync. Front Porch vip 2 8 - Line

Note:
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6. OPTICAL CHARACTERISTICS

Parameter | Symbol | Condition | Min. Typ. Max. Unit | Remark
ZH e | mME | BORE | ROE | A | &VE
Contrast Ratio | C/R 6=0° 800 1000 - - Note(3)
NTSC Ratio | S 0 =0° 67 72 - % Note(10)
Luminance 0 =0° 80 - - % | Note(7)
uniformity
Response Time | Tr+ Tr 25°C - - 35 ms Note(4)
Wx 0.311
Wy 0.345
Rx 6=0° TBD
(Center)
Ry Normal TBD NTSC
Color viewing -0.04 +0.04 | (x,y) Note(8)
Coordination G angle TBD
B/L On
Gy TBD
Bx TBD
By TBD
0L 80 -
0 r 80 -
Viewing Angle C/R>10 Degree | Note(5)
0y 80 -
0p 80 -

www.chinasunyee.com
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Note 1: Ambient temperature =25+ 2 C;
Note 2: To be measured in the dark room:

Note 3: To be measured at the center area of the panel with a view cone of 1° by BM-7, after 10
minutes operation (module).

FLG1

Note 4: Define the response time:

The output signals of photo detector are measured when the input signals are charged
from “black™ to “white”(falling time) and from “white” to “black™(rising time), respectively. The

response time is defined as the time interval between the 10% and 90% of amplitudes. Refer to
figure as below.
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"Black"”

“White" : "White"
, 100% ; |
@l gp% — — — —_————— — — —_—
=
=
o
-
A o . .. D —— I
&' 0% T
FLG2

Note 5: Contrast Ratio (CR) is defined mathematically as For more information from FLG3

Contrast Ratio= Average surface luminance with all white pixel (P1.P2,P3.P4.P5.P6.P7.PE.PD)
Average surface luminance with all black pixel (P1.P2.P3,P4.P5.P6.P7.PS.P9)

Note 6: Swrface luminance is the center point across the LCD surface 500mm from the surface with
all pizel displaying white, For more information see the FLG3

Lv=Average Surface luminance with all white pixel{P1,P2.P3.P4.P5.P6.P7.PS.PD)

Note 7: The uniformity in surface luminance, & white is determined by measuring lnminance at
each test position lto 5. and then dividing the maximum lnminance of 5 points luminance by
minimum lnminance of 5 points lnuminance. For more information see FLG3.

4 WHITE= Minimum surface lnminance with all white pixeliP1.P2.P3.P4.P5 P6.P7.PS.PD)
Maximum surface luminance with all white pixel(P1.P2.P3.P4.P5.P6,P7. P8, PD)
Nore 8: CIE(A X)), the X Y value is determined by measuring luminance at each test position 1 to 5,
and then make average value. For more information see FLG3.

w
fa] \ 3
| i
N
AR AR
i i i
! i !
I ——— ... P g S
iP4 iP5 P8 H.V: Active area
! : ! Light source spot size: ©=2.0mm
] i o i - i " . Measure device: BM-7
e S T
] ! ! !
1 1 1
FLG3

Note 9: Viewing angle is the angle at which the contrast rato is greater than 2, TFT module the
contrast ratio is greater than 10. The angles are determined for the horizontal or x axis and the
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vertical or v axis with respect to the z axis which is normal to the LCD surface. For more
information see the FLG 4.

A 6 =30

Left..

Bottom —__— e e Right

Note 10: Definition of NTSC ratio:

Area of RGB triangle

NTSC ratio = = :
O T T Area of NTSC triangle

510 s

1831 CIE Chromaticity Diagram
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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 -30°C/30min S$+80°C /30min for Note2,3
30cycles, Transfer time less than Smin
Thermal humidity storage Test 60°C x 90%RH / 96Hours Note2,3
Package Vibration Test Frequency: 10Hz~55Hz,Amplitude:1.5mm, 1 Note2

hrs for each direction of X, Y, Z

Inspection after Test:

cosmetic specification.

hours at room temperature.

Notel:Ta is the ambient temperature of samples.
Note 2: In the standard condition, there shall be no practical problem that may affect the display
function. After the reliability test, the product only guarantees operation, but doesn’t guarantee all the

Note 3: Before cosmetic and function tests , the product must have enough recovery time, at least 2

Note 4: In case of malfunction defect caused by ESD damage, if it would be recovered to normal
state after resetting, it would be judged as a good part.
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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
g T e =
AT W approval for new packing.)

g s
L

E.IT;- u a
- TBD
| SIS D éﬁg
: 2 .::-‘._ r" < _. -*-- .:. -':.g

Ten (**) trays with Product :

+ empty tray as cover = Eleven (**)} frays

Stacked in an imner carton.

M aster carton

Insert four (4) inner cartons within a master carton.
Mazinmom quantity per a master cartom : ¥ ® ¥ x ¥ =%¥¥ppg
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