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Record of Reversion

Issued Date

Description

Jun, 10, 2005

New

Now, (08, 2005

1. Update 2.GENERAL SPECIFICATICON: Power consumption (LCD Panel +

Driver IC)
2. Update 5.1 Driving TFT LCD Panel and add note in pageY:
(1) Supply Current
(2y Power consumption
(33 Add Note 3: Base on VDDIO=3.0V, VDC=3.0V
(4) Add Note 4: LCD Panel + Driver IC
3. Update 7.1 Display tuming
4, Update 8. Power On/fOtt Sequence
5. Update Shock (non-operation) of Reliability in page 20)
. Add Command descriptions in page 27
7. Update 7.1 Display timing: QVGA Mode Clock frequency

Dec, 26, 2005

. Update 9.1 Optical specification :
(139.1.1 Back light Off w / Touch panel : View angle
(2)9.1.2 Back Light On w / Touch panel : Contrast ratio & View angle
2. Update 10.Eehability :
(1) Low Temperature Operation
(2) Low Temperature Storage (non-operation)
3. Update 5.1 Dnving TFT LCD Panel : Power consumption

Feb, 16,2006

1. Update 2.GENERAL Specification’ s Power consumption :
LCD Panel +Driver IC

2. Update 5. ELECTRICAL CHARACTERISTICS:

Supply Current and Power consumption
3, Update 7.1 Display tming ; VOA Mode and QVGA Mode

4, Update 7.1 Input timing chart and AC Characteristics
5. Update 8. Power On/Off Sequence

0.4

Mar, 29,2006

1. Update 2.GENERAL SPECIFICATION" s Dot Pitch (HxV)
2. Update 2.GENERAL SPECIFICATION" s Power consumption

3. Update 5.1 Driving TFT LCD Panel’ s Supply Current & Power consumption

4, Update 13. Mechanical Drawing

5. Update 10. Reliability test, Thermal Shock 50 cycles
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. FEATURES

The 3.5 LCD module is the Transflective active matrix color TFT LCD module. LTPS (Low Temperature Poly
Silicon) TFT technology is used and it s COG design. The LCD module includes touch panel, backlight and TFT

LD panel with mimimal external circuits and components required.

. GENERAL SPECIFICATION

[tem Description Ut
Display Size (Diagonal) 3.5 inch (8.9cm) -
Display Type Transtlective -
Active Area (HxV) 53.28 X 71.04 mm
Number of Dots (HxV) 480 x RGB x 64() dot
Dot Pitch (HxV) 0.037 X (L111 mm
Color Arrangement RGE Stripe -
Color Numbers 262,144 (6 bits) :
Outline Dimension (HxVxT) 64 X 85 X 4. 1(Max 4.4)* W/( FPC mm
Weight TBD 2
LCD Panel +  |76.89 (Max.) -- VGA mode
Power consumption Driver IC 53.36 (Max.) — QVGA mode mW
Backlizht 432 (Typ, I= 20mA)

* Exclude FPC and protrusions.
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3. INPUT/OUTPUT TERMINALS
3.1 TFT LCD module

Fin |[Symbol 10 Description Remark
| |GND Digital Ground

2 YU I Y axis position (Top)

3 |XR I | X axis position (Right)

4 YL I Y axis position (Bottom)
5 |IXL I X axis position (Left)

6 |GND Digital Ground

7 INC NC

5 INC NC

9 |GND Digital Ground

1t |NC NC

11 |NC NC

12 |INC NC

13 |NC NC

14 |INC NC

15 |GND Digital Ground

16 [NC NC

17 [XRES [ |Reset Signal

18 [NC NC

19 INC NC

20 IWDC I |Power supply for booster
21 |GND Dhertal Ground

22 |BO [ |Blue Data

23 |BI [ |Blue Data

24 |B2 [ |Blue Data

25 |B3 [ |Blue Data

26 |B4 I |Blue Data

27 |B5 I |Blue Data

28 |GND Dhgital Ground

29 |GO I |Green Data

30 |Gl I |Green Data

31 |G2 I |Green Data

32 |G3 I |Green Data

33 |G4 I |Green Data
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34 G5 Green Data
35 |GND Digital Ground
36 RO Red Data
37 |R1 Red Data
38 |R2 Red Data
9 |R3 Red Data
40 |R4 Red Data
41 |RS Red Data
42 |GND Digital Ground
43 |[VDDIO Logic Supply Voltage
44 INC NC
45 |GND Digital Ground
46 |PCLK Clock signal
47 |GND Digital Ground
48 |DE Data Enable
49 1DOUT Sertal interface data Qutput
S0 IXCS Serial mterface chip select
51 |DIN Serial mterface data mput
52 |INC NC
53 ISCL Serial mterface clock mput
54 [VSYNC Vertical SYNC 1nput
55 [HSYNC Hortzontal SYNC input
56 INC NC
57 INC NC
58 |LED- Cathode of LED
59 |LED+ Anode of LED
60 |[GND Digital Ground
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3.2 Touch panel Pin

Touch Panel Pin | Module Pin Symbol Description Eemark
] 3 XR Touch Panel Right Side
2 4 YL Touch Panel Lower Side
3 5 XL Touch Panel Left Side
4 2 Y1 Touch Panel Upper Side

YU

XL XR

YL

3.3 Back heht pin assienment

LED

X LED

R e e

T11[

LED LED LED

)/

SN

(59) (35)
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4. ABSOLUTE MAXIMUM RATINGS

GND=0V
[tem Symbol IWIN MAX Unit Remark
Logic Supply Voltage VDDIO (0.3 +6.5 W
Analog Supply Voltage VDC (0.3 +6.5 W
. Vix -(0.3 VDDIO+(.3 WV
Maximum supply voltage :
Vour 0.3 VDDIO+(0.3 W
Touch Panel Operation Voltage Voraun - RN Y
Backlight LED forward Voltage Ve - 4 Y
Backlight LED reverse Voltage Vr - 5 \Y
Backlight LED forward current
i Ir - 30 maA Note 2
(Ta=25C)
Operating Temperature Topr -10) 60 C
Storage Temperature Tste -20) 70 C

Note 1. Reference voltages must sansty the following relationship; VDO = VDDIO.

Note 2. Relation between maximum LED forward current and ambient temperature 18 showed as bellow.

B Ambient Temperature vs.
Allowable Forward Current

< 40

5 30

5

Z 20

5 10

= N
= i

0 20 40 60 80 100
Ambient Temperature Ta (°C)
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5. ELECTRICAL CHARACTERISTICS
5.1 Driving TFT LCD Panel
Ta=257TC
[tem Symbol MIN TYP MAX Unit Remark
1 VDDIO +1.7 +3.0 +3.3 Vv
[supply Voltage
VDC +2.7 +3.0 +3.3 V
Inout Voltaee VIL VSS — 0.3VDDIO | V Note 1
nput v olld )
g . VIH | 07VDDIO | — | VDDIO | Vv
VOL VSS — | 0.2VDDIO
Chutput Voltase DOUT
VOH 0.8VDDIO — VDDIO
oD — — (.9 ma
Tocivia — — 24.73 ma
supply Current MNote 3
[ooosveia — — 0.15 ma
Tocvis — — 17.63 ma
Puaa — — T6.89 mW
Power consumption Note 4
Povoa = T 53,36 mwW

Note 1: Related pins: VSYNC, HSYNC, DE, PCLK, OSC1, O5C2, FDONIN, XRES, X5,
SCL, DIN, and PD(-17

MNote 2: The supply current specification 1s measured at the line inversion test pattern (Color bar vertical as the

diagram shown below}).

Note 3: Base on VDDIO=3.0V, VDC=3.0V
Note 4: LCD Panel + Driver IC
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5.2 Driving backlight Ta=25C

Item Symbaol MIN TYP MAX nit REemark
Forward Current Ir - 30 maA LED/Part
LED Life Time : : 5,000 : Hr Ir: 15mA
Forward Current Voltage Ve - (3.6) 4.0 V Ir: 20mA LED/Part
MNote: Backlight driving circuit 1s recommend as the fix current circuit,
5.3 Dnving touch panel (Analog resistance type) Ta=25C

Item Symbol IWIN TYP MAX Unit Femark

Resistor between terminals (XR-XL) Rx 100) - [ 100 €
Resistor between terminals (YU-YL) Ry L0 - LI ()
Cperation Voltage W rowh - 5.0 - WV DC
Line Linearity (X direction) -1.5 - +1.5 % Note
Line Linearity (Y direction) -1.5 - +1.5 00
Chattering - - 1) ms
Surface Hardness 3 - - H JIS K 3600
Minimum tension for detecting - - &l 2
[nsulation Resistance R1 20 - - MO At DC 25V

Note. The

mimimum test force 1s 80 g,

The information contained herein is the exclusive property of toppoly Optoelectronics corporation, and shall not be
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6. BLOCK DIAGRAM

i TD035STEE1 LCD Module !

Touch Panel

; Back Light :

VDDIO . s ;
(1.7~33V) % ;
VDC ; TFT Panel ?
(2.7-33V)~ . > i
DIN.XCS,SCL |
DOUT DI o _;

: ASIC

PCLK VSYNC HSYNC

DE.XRES,

R [5:01.B [5:01.G [5:01
LED (+) AN
LED (-)
yU, yL

xL, xR < S
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7. TIMING CHART
7.1 Display timing
VGA Mode
DI:;E-:;{E Parameter Symbol Conditions MIN R;:rnfﬁ MAX Unit
Vertical cycle VP 648 660 670 |Line
Vertical data start VDS VS+VBP 4 4 4 |Line
Vertical Syne Pulse width VS 2 2 2 |Line
Vertical front porch VFP 4 16 | 26 |Line
Vertical Back porch VBP 2 2 2 |Line
Vertical blanking perod VBL VS+VBP+VFP B 20 30 |Line
Vertical active area VDISP 640 | 640 | 640 Line
Normal  Horizontal cycle HP 559 | 600 | 620 dot
Horizontal front porch HFP 63 | 104 | 124 |dot
Horizontal Sync Fulse wadth HS 8 8 8 |dot
Horzontal Back porch HEP 8 8 8 |dot
Horzontal Data start HDS HS+HBP 16 16 16 |dot
Horzontal active area HDISP 480 | 480 | 480 |dot
Clock frequency fclk 22 26 28 |MHz
telk 45 38 35 |nS
QVGA Mode
Dﬁg :1? Parameter Symbol Conditions MIN R;:rnfﬁ MAX Uit
Vertical cycle VP 326 - — |Line
Vertical data start VDS VS5+VBP 4 — — |Line
Vertical Sync Pulse width VS 2 — — |Line
Vertical front porch VFP 2 — —  Line
Vertical Back porch VEBP . 2 — —  Line
Vertical blanking period VBL VS+VBP+VFP | 6 — — |Line
Vertical active area VDISP 320 — — |Lmne
Normal  [Horizontal cycle HP 344 | — — |dot
Horzontal front porch HFP 88 — — |dot
Honzontal Syne Pulse width HS 8 — — |dot
Honzontal Back porch HBF &8 — — |dot
Horzontal Data start HDS HS+HEBP 16 — — |dot
Honzontal active area HDISP 24() — — |dot
: fclk 6.5 — — |MHz
Clock frequency ok P s
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Input timing chart
< Vertical Timing chart =
; L :
: v |
VS | /7
i « VDISP g
! : : ' line 1 //// : :
S RNEEERE RN HERER
i* VEP l-é-l VS l-%d VBP . i"' VEP ""i
S [ | PRSP // ; i
/S
<~ Honzontal Timing chart =
a. i ;
: i :
s | 77
| ; 3 HDISP R
' : | : v : :
SO S 1t g " W
HEFP 1:1 HS hi-l HEP | /{;/ HEP .;
DE { " HBL N |
RGB[5:0] Invalid D DI Dzlm --------------- / / Invalid Data

*1 The frequency of CLK should be continued whether in display or blank region to ensure 1C
operating normally.
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Setup/ Hold Timing chart
VSYNC < VSSu , <« VSHO ,
HSYNC . HSsu o HSHO |
HV& e
- .
PCLKCYC
- 5 ;
LK \. PCLKL ’/. PCLKH _\
« BESU  _ EHO
DE / \
< DSU y < DHO
DATA >< ><
AC Charactenstics:
g Ratmgs _
Parameter Symbol | Conditions Unit
Y MIN | TYP | MAX
VSYNC Setup time VSSU — 5 - ns
VSYNC Hold tme YVSHO — 10 — — ns
HSYNC Setup time HSSU — 5 — — ns
HSYNC Hold time HSHO HS = 8 dot 5 — — ns
VSYNC-HSYNC - ) ; ) B .
Falling edee
PCLK cycIe time_ | peLkeYC — 34 — — ns
Clock “L" pulse width PCLKL -~ 12 — — ns
Clock “H" pulse width PCLKH — 12 - -~ ns
DE setup time ESU — 5 — — ns
DE Hold time EHO — 10 — — ns
Data setup time DSU — 5 — - ns
Data Hold time DHO — 10 — — ns

Note 1 * Input signal rise/fall time * tr, tf =5 ns
Note 2 ¢ The threshold voltage of input sienal + VIH = 0.7xVDDIO, VIL = 0.3xVDDIO

The information contained herein is the exclusive property of toppoly Optoelectronics corporation, and shall not be
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8. Power On/Off Sequence

Power on scgucnce

YVDDIO
W
- = B -
tpor tpos
XRES /<
Command

- -
tpot /

Input Timing (VSYNC, HSYNC, PCLE, DE and RGE data)

Power off sequence

VDDIO | |
I I
| |
I I
I I
VDC | |
I I
| |
I I
I I
XRES : I
I I
| |
I I
I I
| . e l -
I-l two frame white 1image tpoc - - tpot
EnaIJI-:d Sleep in command
Characteristics Symbol Conditions Min | Typ. | Max | Unit
Power on reset time tpor 100 ns
Reset release time (Reset H - CMD) tpos 50 ms
CMD — Input timing time tpot 10 ms
Sleep mode release time tpoc 250 ms
XRES — VDC power off time tpof 1 ms

[Note 1] To avoid image retention, please input white image for two frames before power oftt.
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9. Optical Characteristics
9.1 Optical Specification
9.1.1  Back light Otf w / Touch panel
Ta=257C
[tem Symbol Condition I TYP hAX Unit Remarks
B8R TED 40) -
o BL TED 30) -
Viewing Angles CR=z3 Degree Note 9-1
B 1] TED 40) -
85D TED 40)
. . X . TED TBD TED
Chromaticity White =0 Note 9-3
¥ TED TBD TED
Contrast Ratio CR =0 TED 81 Note 9-2
Reflectivity R =) TED 5 O Note 9-4
9.1.2  Back Light On w / Touch panel
Ta=25C
Item Symbol Condition MIN TYP MAX Unit Remarks
B8R TBD 80 -
o oL TBD 80 - ]
Viewing Angles CER=z5 Degree | Note 9-1
B 1 TBD &0 -
2D TBD 70 -
Response Time Tr+Tt =) 35 al) ms Note 9-5
Contrast Ratio CR =0 TBD 2001 - Note 9-6
_ =0 %
Luminance L TED 150 - cd/m’ Note 9-7
Ir=20m4A
NTSC - - TED 37 - S0 Nate 9-7
Uniformity - - TED &0) - e Note 9-8
o _ TED (.31 TED
Chromaticity White & =() Note 9-3
Y TED (.33 TED
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9.2 .Basic measure condition
9.2.1  Drnving voltage
VDD= 1.0V, VEE=-3.0V
9.2.2  Ambient temperature: Ta=25C
9.2.3  Testing point: measure 1n the display center point and the test angle ©=()
9.2.4  Testing Facility

Environmental illumination: < 1 Lux

AL System A

Oscilloscope
Photo
Detector
-]
D 3
Light
Source
30
e o | Touch Panel
Driving Dl_rn:mt & ] ~— LCD Panel
Video Signal
] AN _
Back Light
B. System B
TFT LCD Module with
back light & touch panel
Photometer
Video Signal |
- Input
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Note 9-1: Viewing angle diagrams (Measure System A)

Mormal
2=0

&: Viewing Angle
(@»: Viewing Direction 3 O'clock

Q=0

12 O'clock
=90 ...
6 O'clock
J1=270
9 O'clock
=180
Note 9-2: Contrast ratio in back light off (Measure System A)
Contrast Ration 1s measured in optimum commeon € lectrade voltage.
R Luminance with white image
~ Luminance with black 1mage
MNote 9-3: White chromaticity as back light off: (Measure System A)
Note 9-4: Reflectivity (R) (Measure System A)
In the measuring system A,.calculate the reflectance by the following formula.
. Chutput from the white display panel Reflectance factor of reflectance
Retlectivity(R)= X

Output from the reflectance standard standard

The information contained herein is the exclusive property of toppoly Optoelectronics corporation, and shall not be
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MNote 9-5: Definition of response time: (Measure System B)

White

(1h}

L]

-

4]

=

=

-

—
10% ~————7-
0% ~ """

White

e = s s

L -

-

Note 9-6; Contrast Ratio in back light On (Measure System B)

Contrast Ration 15 measured in optimum commeon electrode voltage.

Luminance with white image

CR =

Luminance with black image

Note 9-7: Luminance: (Measure System B)

Test Point: Display Center

Note 9-8: Uniformity (Measure System B)

The luminance of 9 points as the black dot in the fizure shown below are measured and the uniformity

15 defined as the formula:

The minimum luminance among 9 points

Uniformity = _ _ _
The maximum luminance among Y points
W
< >
| aew !
!-l—h-i !
BENEEEE
: ' ' "&1: """""" A
oo ol I
Fols
I
o © ® | -----"- T
e  © .—-*-—Jj--
T v
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10. Reliability

No Test Item Condition
I |High Temperature Operation Ta=+60"C, 240hrs
2 |High Temperature & High Humidity Operation Ta=+40"C, 95% RH, 240hrs
3 |Low Temperature Operation Ta=-20°C, 240hrs
4 |Hich Temperature Storage (non-operation) Ta=+70°C, 240hrs
5 |Low Temperature Storage (non-operation) Ta=-30°C. 240hrs
66 |Thermal Shock (non-operation) 200C (30 min Y€ =2 70°C(30 min), 50 cyeles

C=150pF, R=330 0
7 |surface Discharee (non-operation) (LCD surface) Discharee: Air: *15kV: Contact: 8kV

5 times / Point; 5 Points / Panel

Acceleration: 100G; Pertod: 2.5 ms

Directions: X, 1Y, 7 Cycles: Three times

Hit 1,000,000 times with a silicon rubber of RO.8, HS
t0).

Hittine Force: 250¢g

& |Shock (non-operation)

9 |Pin Activation Test (Touch Panel)

Hitting Speed: 3 time/sec

Pen: ().8R Polvacetal stvlus

- o _ Load: 250
Writing Friction Resistance Test
1) Speed: 3 Strokes/sec

{Touch Panel)
Stroke: 35mm

OO0 times

The information contained herein is the exclusive property of toppoly Optoelectronics corporation, and shall not be
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11. Handling Cautions

11.1 ESD (Electrical Static Discharge) strategy

ESD will cause serious damage of the panel, ESD strategy 15 very important in handlhing. Following items are
the recommended ESD strategy
11.1.1 In handling LCD panel, please wear gloves with non  -charged material. Using the conduction ring
connect wrist to the earth and the conducting shoes to the earth 18 necessary.
11.1.2 The machine and working table for the panel should have ESD protection strategy.
11.1.3 In handling the panel. 1onized air flowing decrease the charge 1n the environment 1s necessary.
11.1.4 In the process of assemble the module; shield case should connect to the ground.
11.2 Environment
11.2.1 Working environment should be clean room.
11.2.2 Because touch panel has protective film on the surface, please remove the protection film slowly with
iomized to prevent the electrostatic discharge.
11.3 Touch panel
11.3.1 The front touch panel 15 vulnerable to heavy weight, so any mput must be done by special stylus or by
a finger. Do not put any heavy stutf on it
11.3.2 When anv dust or stain 1s observed on a film surface, clean it using a lens cleaner for glasses or
something simular.
1.4 Others
11.4.1 Turn off the power supply before connecting and disconnecting siznal input cable.
11.4.2 Because the connection area of FPC and panel 15 not so strong, do not handle panel only by FPC or
bend FPC.
11.4.3 Water drop on the surface when panel 1s powered on will corrode panel electrode.
11.4.4 Betore opening up the packing bag, watch out the environment for the panel storage. High
temperature and high humidity environment 1s prohibited.
11.4.5 In the case the TEFT LCD module 18 broken, please watch out whether liguid crystal leaks out or not. If

vour hand touches liquid crystal, wash your hands cleanly with water and soap as soon as possible

The information contained herein is the exclusive property of toppoly Optoelectronics corporation, and shall not be
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12. Application Note

12.1 Design notes on touch panel
12.1.1 Explanation of each boundary of touch panel
A . Boundary of Double-sided adhesive
a. Electrically detectable within this zone.
When holding the touch panel by housing, it needs to be held at outside of this zone.
b. Film 15 supported by double-sided adhesive tape.
B . Viewing area
2. Cosmetic inspection to be done for this area.
This area 15 set as inside of boundary of double-sided adhesive with tolerance.
C . Boundary of transparent insulation
a. Purpose is to "Help”  to secure insulation.

b. Electrical insulation on this area 1s not guaranteed.

c. We do recommend not to hold this area by something like housing or gasket,
D. Active area

a. This area 15 where the performance 1s guaranteed.

This area set as some distance inside from the boundary area of double-sided adhesive tape since its

neighboring area 1s less durable to wrnting friction.

b. Please refer to the attached module drawing for the bezel opening and window size design.

~ There is some No Damage to ITO
possibility to damage

The information contained herein is the exclusive property of toppoly Optoelectronics corporation, and shall not be
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Bezel

Film

Adhesuve

Glass plate

Boundary of Adhesive

Viewing Area

Boundary of Transparent insulation

Active Area

12.1.2 Housing and touch panel
A, Please have clearance between the side of touch panel, and any conductive material such as metal
frame.(drawing.]l) Transparent electrode exists on glass of touch panel from end to end.
B. It 15 recommended to fix a touch panel on the LCD module chassis rather than the touch panel housing.

Clinging at conductive material and side of touch panel might cause malfunction.

Bezel

Film
Adhesive
Trﬂnsp.ﬂren[ clectroder T

Glass plate

Drawing 1

Drawing 2
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12.2 Note for image discharege circuit
12.2.1 The image will remain on display when the power 1s suddenly cut off 1n abnormal condition, 1e, unit
dropped and battery tell out. The phenomenon 1s because the electrical charge well be held in mxel, if
there 15 no extra input signal to release 1t, the residual 1mage occurs.
12.2.2 The imaging discharge circwut 15 used for clearing the image residual on display. The circuit 1s designed
on panel and customer can input signal to driver the function especially in the case that the battery or
power supplier unit are removable.

12.2.3 The circuit below 1s designed on panel to avouwd umage sticking.

2.3 Note for 3-Wire command
The LCM support the 3-Wire serial interface to set internal register. Read/Write but D/C, Serial address D7 to
D) (DINY and serial data DY to DO (DOUT) are read at the rising edee of the seral clock, via the serial input pin.
This data 1s synchronized on the rising edee of eighth serial clock and 1s then converted to parallel data. The

serial interface signal timing chart 1s shown below.

a) Command wnte instruction
While the XCOS signal is low, a zore detected in the DIN signal causes the serial interface controller (o
recognize the next SCL rising edge as DT of a command and start fewching data. In the inpu data. NMSB = D7
and [5G = D00 Onee the LSD of the command has been fnput, the serial interface controller expects either a
conunand or parameter data according 1o the rising edge. I 1D7C = high, it recogndzes the data the host
Lransmitls next as a parameter, [HTRC = low, At recognizes the next data as a command.

Xem
Host 4 DIN @@ @ @ @ D3XD2XD1XDU ﬁ'@ @ @ DdXDEXDEXD‘I

SCL

Tt-
e
-:-
=k

Command Command or Parameter

b) Status read
The IBTORTE-ASP]) allows the host W issue a request (status read instruction) to retrieyve the internal chip
status and 1D information. Statas daa and 1D informeation are sutput on the rising edge of SCL Afwer reading
status data and 110 information, the host can enable the next command transfer by driving XCS high
temporarily and then back low, Note that the status read protocol varies with the operation conmand e,
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Bl For the 8 bits long operation command (06. 07. 08h. and 0Ah to CEh)

XRES j

—1‘. Read command H‘ 1D data o |— _|‘ next command

PEEEEEEE) M rO0000800,

XCS

DOUT ; ol hnrﬂmﬂnslmﬂm!mzmxmg : iz
i I b4
MCU starts JBTEK74-AS(FI) starts MCU staris
transfernng data transfernng data transterring data
B For the 16 or more bits long operation command {04,09h, and EBh}
XRES Dummy clock
—
Read command - ID data next command

XCS S H [ _|< >
scL __Iﬂﬂflﬂﬂﬂﬂﬂflﬂﬂﬂfmf Lﬂﬂflﬂ_ﬂﬂﬂﬂf

i
LIS 000000000 s m— . 0002002
I L] I
: ww..-::mc: :
i ’ L4
MCU starts JBTGK74-AS(PI) starts MCU starts
transfernng data transferring data transferring data
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B Transfer out of e

Example of introducing conventions for transfardng the XCS signal in units of B bits

' '
r [{ }i
XCS \5 alid XC5 period: For 16 kit
= I I Al peEmo or IS l':y
Host 4 DIN 0 J 0706 % 05 X 04 X0z )l o2 X D1 DI]I: Na-lf’nrnmr?ter;
]
h, ¥
= Command - '! W—
. alid XCS perod: For 24 bits '
r < g
XCS 1& :
Host 4 DI P@@@@@@@%ﬁ@@@@@@@@ E
\ ' Lo
" Command "y Parametsr (8 bits) 8
| Valid XT3 peniod; For 32 bits
. < ‘ >
xcs T % '
| :
Host £ SDA y o0 ) i
SCL ] §| |
e

|
s

Command 1st

In the above example of transfer for the JETEK/4-21A5.

Parameteri8biti 2nd ParameteriBhit)

an oparation code 1s spacified in the command area configurad

when 0/C =0, In this case. the infemal command register accepts only the data of the parameter assigned by the operation

code. with excess data invalidated in the valid XTS5 period.

sot up.

Example) When XCS = 32 bits, and DIN = 9 bits {co

Vahd XC

If the valid XTS5 period is fixed. howsver. the following status is

mmand) + {1 bit {D/C) + & bits {parameter})

S period: For 32 bits

,. < >
XCS "i, 1
Host
{ DN ﬂ@@@@@@@@ﬂ@@@@@@@@ ,
i Commandl i! Parameter (5 bits) }i i
i{ Valid data (18 bits) }i{ Invalid data (14 bits) >
Mote - In the above example. the 32-bit XTS5 signal is valid and fixed. This also applies to 16- or 24-bit applications.

You should note the followang points.

- For consecutive cormmand transfer, if data is transferred in the invalid-data perod in the above axample and the

fransfer doesn't finish in the valid XCS penod,

this case, you resend data according to rules covered in paragraph ¢j. *

or suspensian,”

tha data transfer is interrupted by the break or pause function. In
Data recovery after transfer intarruption

- With transfer restrictions (for example, a XC5 signal format is set) or with other restrictions, you should pravent

trouble by driving the XC35 signal high for each

command.
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Serial Interface

lcss

tcsh

XCS VIL

tscyc

SCL

tchw

Vil

WL

VIt

Wk Wil
DIN VIL WIL
tacc toh
DOUT Hi-Z VOl VO HiZ
WOL VO

Senal interface and Reset
Parameter Symbol Conditions Min. | Typ. | Max. | Unit

Clock cycle tSCyC 100 1s

_ SCL "H" Period tshw 35 s

Write — _

SCL L Pernod fslw 35 1ns
mode _

Data Set-up Time tsds 20 1S

Data Hold Time tsdh 20) 1ns

Clock cycle tscye 1 5() s

SCL "H" Period tshw 6() ns
Read — -

SCL 'L Peniod tslw 60) s
mode :

Output Data Delay Time tacc 1) 50 ns

COutput Data Hold Time toh 15 S0 ns
XCS “L" cancel time tsce 20 s
XCS "H" pulse width tchw 4() s
XS signal setup time tCss 3() ns
XCS s1gnal hold time tesh 35 18
Note 1 ¢ Input signal nseffall time * tr, tf =15 ns

Note 2 ¢ The threshold voltage of mput signal * VIH = (L7xVDDIO, VIL = 0.3xVDDIO

The information contained herein is the exclusive property of toppoly Optoelectronics corporation, and shall not be
distributed, reproduced, or disclosed in whole or in part without prior written permission of toppoly Optoelectronics

corporation.
Page: 27/33



~ /
toppoly TD035STEE

Command descriptions

: . . . [mitlal ezgister value
| . , 1'-'|Ii. B
Jrer tmu.mdc byt Functian Fin seiting _ i P RANSC [Hex ) It byte
thex) - syne. mode -
HCS|ISCLIKEES L 2 3 4 07 [ D& [ B3 2 | [
Date setup command
(Kl 0 Mo operation 0|+ [ C -
ol 0 |Softwire rost 0]+ [ C -
51 5% n Ak iE X% K AE
i | [ ] 0 | [y 0
Flead display wdentificution - | Vi W5 V4 W3 W Wl pUK
] - 4
o information v ! R Y =TS 1o e lc oo o
3 A% XX 51 A AE XK XK
il i 0 [ { 0 i i
06 | Iresd red calar gl - | B oa | co oo | m * * |RCRS [RCR4|RCEXECR2? [RCREIL|RCED
‘ s - . -
7 | |Read sroen color gl s i R oo | ao oo | o RCGSH [ROGA |RCG3 | ROG2 | ECG ] |RCGO
& ¥ T -
0% | Ircud Bluc colar gl | R ca | ao | oo | oo RCBS |ECE4 |RCE: | RCBZ |RCE] |RCED
[RDEIEDSIOREDSARDS2BRDS2TRDS 20| * '
[ 0 i K 0 il K ]
* RDS22{EDS2IRDS20)  * ¥ O RDSIT) ¢
. { 1 | il 0 il i K
[ 4 Head display status il [ B[ ab | o | CO | O
R ’ ~ | = [ros{ = | = [rosi| < | -
{t {3 il il K ] 1l il
¥ . | EDSA | RDSY | RDS2 | RDST| =
il [ ] il i ] il i
. EDP7| = * |RDPal = |RDP2Z| * ¥
HES 1 [Rezad displ: - mrade il [ B {ab | o0 [ 00 | 0
A R peREL ) o] o o |olale | o]
T . * & ¥
08 | |[Read displiy MADCTL setting | 0 | + | 1 R | oo | o [RDM7RDME RDMS | RDMA]RDMS
il il K 0 il K (0 il
& X ¥ ¥ * ]
[ 1 (Eead interfuce color farmat 04+ 1 E gl | DO an | G RDFR | RDFS | RDEY
0 [ | il i [ 1]
D | [Read display ode 0 I R loo oo oo oo~ RBOOL * | % L = | * |°
o displ: . N
A EER IR o |l ol ale ool o
. . . * RDSISIRDSIQRDS1ZEDSL2) = b
OE 1 |Ecad display sienal mode 0]+ 1 E 00 | 00 | o | oo m 5 3 S 5 5 3 c
o [ |Slecp-Ln oy - 1 C -
1l [ |Slecp-cut ]+ 1 i -
7
t; g Crom't vac -
20 & |[nversion aft o+ 1 C -
21 & |[ovemsion on 0|+ 1 C -
2 Dion't se ao | oo | oo | oo
25 i (Dusplay off ]+ 1 C -
20 O |Display on a1 + 1 C -
24w 3] Den't use
in I [Memore accecss contral a1 + | W at | o0 | ah | E;} Eﬂﬁ E[f ? Elsjj 5 5 I}
& & ¥ = *
1 | [ROE Interface data format al+| W60 | 80 | 00| 00— "TE’ L f 8 IFE“ T
. IST | [86 | IS5 ) IS4 | IS3 | (82 | 181 | 150
L] ; lES W
ik I [Cwad Date condiguration a1 + | R | DOy Ok | Lo 0 0 p 0 0 0 n p
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|DJ‘.|: setup command
& * ES I N " 7
B[ | [Ppwer supply onfofl control dl-=-11 Wl I | O [0 0O DSTE AVON | XVON | RVON
K ] i l il [ L il
RGARY [VGANY [WOARMV | VGAMY
* LAt NS R
Bl | |Baoster operation selup a1 -11 WO SA | R | G| GO AVVZ AV AT K 2 L il
[ ] [ l l 0 L 0
* * AV2IL [ AVDS + + Xv1i [ XVDS
2 : - WLl
B2 | |Boocster mote sclup dp+ 1 330 Oa || D0 0 0 ] ] 0 0 I 1
: ¥ = F5X1 Foxil = * F5Al FRAD
B = :;l-\.. 1‘5.r
B3 | |Bocster frequencics sctup a1+ 1 LU | OO | O] e 5 m 3 ] m 5 5 ]
Ciperatianal amplifer capability £ , ¥ ¥ sl LKL S5CLED = * ABSW] | ABSWO
B4 I System clock frog, Diviston sctup Tl U i} i i} i} [ [ [ |
x x b - b T 1
BS | 1 [VSC voltage adustment al«]|1 w | 20 oo | oo oo CAS)S | CASH | CASIE | CASIZ | CASIL | CASID
il i I i i { i i
¥ AT COM, MATHCON Y A M.
BA [ VOO voltagee sdustment I I | WO AD DO O COMATAEMATHEMATHCOMATCOMATLMATH CUMATI
il [ il i i il i il
¥ ¥ ¥ ¥ Vv
BY [ |[Comfizure an external displsy s1ignal [ I | Wl O3 )00 | 00| 0 SEL | HSPL EFL DEL
il il il il 0 il L [
auto | cont | pev |PREL stv | ooke | oev |V
B& 2 [Cuput control ol + 1 1 Wl FF | F5 [0 1 l 1 1 | L L l
FE FDOR | ASWL | ASWO | VSIGL | VSIGE | DOG | VGAM
| l l | 0 l [ ]
B | IDCCLE and DCEV timing setup ol sl w | 24 | ao ool o * * DCCKES] | DCCKSE * DCEVS2 | DICEVS] [DCEVSH
K K | K K | K K
. i . * * MNEW * * . [sdd
Ba [ [Dusplay mode setup (1) o+ 1 WL DL | O [0 | GO D m 5 o o 5 m I
BE | | |Display mode setup (2 ol e w | an | oo oo oo — - - - M IS S -
K [ i i H i i H
. SIGCON ¥ Eask | EVRIL | EWRID ¥ DISEL | DISFD
:_; E ‘.. 1|I:'r
BC I |Dusplay mede sctup D+ 1 0 | O |0 | 00 3 3 3 3 3 3 3 3
. . SRON ® FROS ¥ ® AS82 AS551 AS80
ED [ [ASW sigmnal sl 1c ad ustment =11 WL 02 [ O a0 | O
el slew rate ad mstmen m 3 5 5 3 0 l .
Dumimy display (whate/blacklcount W2WE [ X2WE2 | XXWSEL | X2WSD [ XIWE:R | X2WED | XIWE] | X2WED
BE I sctup d1-11 WK | OO || O
far CmadData cperation g L 9 g L 9 ¢ 0
¥ ¥ ¥ Ucl:lrld"ﬂl ¥ & & *
EF I |Drive swstem chang contrel I | WOl LD | 00 | o) an i
il f [ 0 i [ 0 [
1 7
. I [Slecp-out FE count sctup(a) U WL LD | O[O0 O Flad | Fiad | FIal } FTag | Ta thr | Tal | T80
il i 0 l i K K ]
Cl 1 [Sleep-out FE count =ctup(B) a1+ 1 Wl LD | GO0 o PTE3 FTBI FTE] PTBO TE3 TE2 TE] 164
0 i 1 l K K K i
3
i I |Sleep-out FE count setupiCh a4+ 1 Wl LD | O |0 o Gl e FIC] G s 1 1] il
0 i K ] [ i i [
PTDA FTDe | FTDA FTDa FTD3 | FTD? | FTDI FTOxI
. 0 K ] K il i il il
4 2 . clack 5 W2
i Skeep-in Line clock count sctupd 1) al+1 1 0| 40 00| Ga - TOR S D2 D3 o3 Y 0
K ] i i il il il 0
FTEY FTEA FTES FTE4 FTE3 FTE? FTE] FTEQ
ey ) K il | [ il i 0 K
2 -Ir -k E W3
4 Sleepen line clock count sctupdE) o+l O el 0| 0o . TER TEs T TES TE TE] TEn
i | | il il 0 ] [
FTF? ETFh FTES EFTF4 PTF2 FTF: FTFI FTFG
. ) | il il [ 0 K [ i
-1 clock count s W 2
C5 2 {5lecp-in hine clock count setupiF) o]+ 1 I | 240 | Q0 | O - TR TES T T =) = TFD
i il l ] i [ K i
FIG? | FTGe | PTGS | PTGE | PTGE FTiG2 PTGl FT G
. il [ l 0 [ | | il
-Ir -k count 5 W
6 2 Sleep-in line clock count setupiihn D]+ 1 & [ OO 0ROk T oo 08 Toa T T Ol Too
[ | 0 [ [ i f 0
¥ PEL2 FEIL FE 10 ¥ PRAOZ PRI PLIK
. ] i ] ] il il [ |
i 2 [ fime tuningil =11 WOl AE Az 00| o
An  {e T © | PRz | PE3L | PE30 | * | PRZ2 | PKZ1 | PKI0
0 1 K | i il l 1
iR 1 |Gammmy | fine toningi ) =11 W44 | 00|00 * P52 FEA1 PRS0 # Pk42 PR41 FEa0
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0 l il il il | i i
L ES
co | 2 |Gamme | incluion edisstment a |- w | 32| oo oo oo FRIZ | PRIL | PRIG PRaz | PRal | PROD
1] 0 1 | il il L [
[ x
A | [Samma blue offset adjustment d]-11 WAL OD | K P00 GO BLUN | BUP2 BUP U BOFSZ | BOFST | BOFSG
K [ 0 ] ] 0 il il
Basic setout command
Blunking periad conteal (1) * ¥ ¥ ¥ * * EmaAON [ THVONM
Wl oz
CF : [FCLK svnchronization: Tablel] R ) i £ i (1 il i} [ o [ {1
I . Blanking period comtrol 12) al+ !l TH? TH# THS TH2 THz THz THI THI:
~ |[PCLK svnchromzation: Table 1) w Lo L aa oo | [ 0 i i 1 0 i o
™7 Tva Tvs T4 T3 w2 TV TV
[ 0 il il [ ] ] il
CRV timing control ondotf , b * * ¥ * “ * VRADN
bl I [FCLE senchronization: Tablel] R WO O D fl [ ] il il [ 1] |
2 3 CEY 1,2 timing conteal al« | ¥ N CRVSES | CRVS4 | CEWVES | CKWED | CEVEL | CRVED
[PCLK svnchronization: Tablel ] wlao | e oo L il [ 0 i i { H ]
¥ b CRVES | CRVE4 | CRVES | CRVEZ | CEVEL | CRVED
il i K l L | | [
D3 2 CVE timing control al« | ¥ ® CEVSS | OEVSa | OEVSY | OEVEZ | DEVE] | GEVIED
i [PCLK synchronization: Tablel ] _ il il K ] 0 [ 1l il
W L4 | 2R |00 | - - ,
¥ ¥ JOEVES | OEVES | OEVED | OEVE2 | OEVEL | OEVED
il il | [ ] l il i
4 2 ASW timing cotred (1) ol « | * ¥ ASWSES | ASWSS | ASWSS [ ASWSEZ | ARWSE] | ASWSD
[PCLE synchronization: Table L] wil2s 6400l oo 0 il | { ] 0 ] il
- ASWANT | ASWW A [ ARWS | A8V | ASWONS [ ASWIN T [ ASWAN | [ A8W W0
L | il [ ] 0 0
o5 | ASW mine mnp‘nl_{?fl ol+1 w s lao | ool oo + * ARWPES | ASWPES | ASWES | ASWE2 | ASWPD | ASWEFD
[PCLE synchromization: Table ] N 5 | i i i [ 5
Blanking perod cantrel 41) = * ¥ ¥ ¥ ¥ ENAON2 | THVOM2
W
b l [FCLE swncheanizatien: Takle2] R U 1O | o T [ ] i f i H ] K
o7 3 Blanking perind cantrel 29 ol-1 THY2? THa? THA52 TH42 | TH32 | TH2?Z | THI2 THa2
J [PCLK synchronization: Table2) , [ [ f ] L f {l il
WOl o4 [ 0O [ aD — . .
T2 Tva2 TVs2 TWV42 ™52 | Tv2: | TVIZE | Tvo?
i K [ 0 il [ il i
o . WO
, . ® #® #* #* & ¥ ¥
o B i N U B W0 o) :
" L e a a 0 o 0 0 0 1
[ 3 CEN1.2 iming control ol -1 ¥ ¥ CRVSS2 | CRVS42 |CRVSIT | CRYS22 [CRVS12 | CRVEDZ
[FCLK symchronization: Table? | w oo | os oo Lo il i il [ 0 [ 0 il
¥ ¥ CEVESHCRVE4AY |CRVESY |CRVE22 [CRVELZ |CKVED?
il i il H ] K 0 ]
D4 3 |Resd D1 q | 5% X I Ix L5 ik A% xx
¢ . ; 0 1 1 1 o ] o o
Ripwf1af_} _
LE nE xx 1% A% i% ik X
0 il il L il il K K
DE b . & ¥ ¥ ¥ = = = ]
oD Dan't use G| 00 g Qe G
DE 3 QEY tuming conteel al sl * * OEVSS2 |OEVS42 | CEVSI | QEVS22 [ OEVS1Z2 | OEVSDZ
[FCLE synchronization: Table2) w los laalan | o 0 0 i 0 il [ il |
' * # QOEVES? |OEVE4AX |OEVESD | OEVE2Z [OEVELZ [ OEVED:Z
[ K 0 0 [ 0 L il
OF 4 [ASW Atiming contrali | ) als & * ASWERS2 | ATWEA2 [ASWSEI2 | ASWS22 [ASWS 12| ASWS)2
“ |IFCLE synchromzation; Tahle2] [ K [ [ | ] 1 1]
WAL OO [0 | A ST | ASWIWE | ASWWE | ASWWA | ASWWE | ASWWI | ASWW] [ ASWIND
2 2 2 2 2 2 2 2
i K L 1 ] L ] l
. - x x I' I' I' 1 I' 1 1
Eit | ASW }Imll'li! conFm[_E] ol s wloaloo oo | oo ASWPAZ|ASWPAZ [ASWELZ | ASWEIZ [ASWELZ | ASWEHD2
[FCLE synchronization: Tuble 2] f il f f 1 [ 1 ¥
El | 1 |Builtsin escilltor onvaft 0+ we | oo | on | oo | oo — ) _ _ : ) ©_JLScoN
il i il il i il K K
-1 cscills + divisior ¥ ¥ ¥ ¥ ¥ OSCR2 | OSCRIL | OSCRAO
2 | .ElI]]t tn cscillater frequency division ol w oo ool ool an
sciup il il il il ] i i ]
; 4 3 2
E3 I |Bult-in cscillater clock count sctup [ I | WL A2 00| oo S SIHe SIS G G St S S1AD
il il L L il il L il
E4 2 [CKY timung conteel o]l -11 W00 [ O3 {00 | ¥ ¥ # ¥ SCRS3 | SCRS2 | SCRS1 | SCRSD
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tor wsing bualt-in cscillator i i K (0 i i 0 i
¥ i ¢ SURES | BCREZ | SCKEL | SCKED
i i [ {0 i i 1 l
OEN nmungonteel : - ¢ ¢ SOESM | SUES2 | SUES] | SOESD
&5 : for wsing bualt-in ossillutor 1! 0 o { [ 0 i | L
- : AN EIER U R
i ¥ % i SEEE: | SEEE2 | SEEEl | SEEEQ
0 i i [ 0 ! i [
Y timing < y ¥ " " SEVW L BEVW2Z | SEVWIL | SEVWD
gg | g |PCEY timinscontrel 0]+ w oz oo | oo | oo
for using botlt-in cscillacor i 5 il il [ i I I
E7 o |ASW tming sctup gl * ¢ ¥ N SASWI | BASWI | 5ASW] | SASWT
~|for using butlt-in cscillaor 1 [ i il i [ | fl f
WO | Oa | 0O [ a0 . . . o |SASWNSASW | SASWW [SASWW
3 2 | i
[ 0 ¥ i | [ | o
| : * *F & ¥ T T h 5
Eq I AW tming seup al sl w laal ool oo la SASWER| SASWE2 | SASWPT|SASWED
tor using botlt-in cscillater 2 i [ i il il 1 0l 5
; ¥ = FTCRST | FTCRSD * " = *
S I al+ | w [ 1a |00 |0 a0
for using butlt-in cacillater iy [ il | il il ¥ [
Vertical Blanking coon sctup N SVEBFG | SVBPS | 5VBP4 | SVBP3 | SVEP2 | SVEFI | SVBF)
EA z . L a1+ 1
for using butltan cacillater i i N | i il i [
WL L[ 10| 00 | O ,
i SVEPS | BVEPS | SVFPa | SVFE: | SVFF2 | SVEPL | SVERD
o i E 1 0 0 i
ER 2 Eead VTS (B5h) and VCOM 0 l y ® RIDS | RIDa | RID: | RIDZ2 [ ELDI | RIDG
+
{BEhlscting status i 0 | 4 5 1 il i
W] 200 [ 400 | 0
¥ RiDg | R2D5 | R2Da | R2DE | RIDZ | RiDL | RID0
¥ l i i 0 0 i i
Tatal number of hegizontal click . . . . |VHTTLL{VHTTLI VHTTLY v
EC | 2 |awclesil) o+ |1 ] L Y| VETILE
[PCLK syne.tor VGA] WG FO | O | 0 0 EI i) i L [ [ l
VHUTLT|VHTTLE [VHTTLS | VHTTLA|VHTTL A VHTTLE |[VHTTLI | VHTTLY]
| | | | L [ [ 0
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] | l | ! I I |
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13. Mechanical Drawing
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The information contained herein is the exclusive property of toppoly Optoelectronics corporation, and shall not be
distributed, reproduced, or disclosed in whole or in part without prior written permission of toppoly Optoelectronics
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Fix I T—— Module quantity=120pcsiCarton

3.5" Module(TDO35STEE1) deli ki thod
(1), Place the module into tray cavity{with display face down).
(2).Stacking the lray with15 layers and with 1 empty tray above the stacking tray unit.
and place Z2pcs desiccant on the empty tray
(3) Place the stacking tray unit into the LDPE bag and fixed by adhesive tape.
(41 Place 1pc cardboard inside the carton bottom, then pack the package unt into the carton.
and place 1pc cardboard on the package uint.

(5). Sealing the carton with adhesive tape.

The information contained herein is the exclusive property of toppoly Optoelectronics corporation, and shall not be

distributed, reproduced, or disclosed in whole or in part without prior written permission of toppoly Optoelectronics
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