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High VIH 0.8DVDD DVDD+0.3
Logic Input Voltage 

Low VIL VSS-0.3 0.2DVDD
V

DCK,HSYNC,

VSYNC,DENB

,DATA,SPI 

Leakage current IL -1 1 uA  

DVDD/AVDD Supply Current IVDD - 6.0 6.4 mA
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TD028TTEB5 LCD Module 

Touch Panel 

Back Light 

TFT Panel 

ASIC

DVDD AVDD SD VSYNC
HSYNC DCK DENB RST
R [5:0] B [5:0] G [5:0] 

LED (+) 
LED (-) 

YU, YL

YL, YR
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RatingsDisplay
Mode Parameter Symbol Conditions

MIN TYP MAX 
Unit Remark

Vertical Cycle VP 430 435 450 Line  
Vertical Pulse Low width VS  1 2 
Vertical Data Start  VDS VS+VBP  2 4 15 Line *Note1

Vertical Front Porch VFP  108 111  Line
Vertical Blanking Period VBL VS+VBP+VFP 110 115 Line
Vertical Active Area VDISP   320  Line
Horizontal Cycle HP  260 280 300 dot
Horizontal Pulse Low Width HS  2 10  dot
Horizontal Data Start HDS HS+HBP 10 30 63 dot *Note2

Horizontal Front Porch HFP  10 dot
Horizontal Blanking Period HBL VS+VBP+VFP 20 40 
Horizontal Active Area HDISP   240  dot  

6.7 7.3 8.5 MHz  

Normal

Clock Frequency fDCK
tDCK 149 136 118 nS  

Note1 Please change the register R3 via SPI command to modify the VDS(Min./Max.)  

Note2 Please change the register R4 via SPI command to modify the HDS(Min./Max.)
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In VS+HS mode just remove the DE signal all the other timing is the same Please change the 
register R2 via SPI command to modify the VS+HS mode

*1
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 240 MCLK

VSYNC

HSYNC

(HS-1)MCLK
1 MCLK

VSYNC

HSYNC
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DE setup time tdes  30 ns

DE Hold time tdeh  30 ns
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<SERIAL INTERFACE> 

Serial interface signal timing chart 
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 Serial interface and reset waveform (VIH=0.8DVDD VIL=0.2DVDD)

Serial interface and Reset

Parameter Symbol Conditions Min. Typ. Max. Unit

Clock cycle tCYS - 150 - - ns 

Clock High Period tPWH - 60 - - ns 

Clock Low Period tPWL - 60 - - ns 

Data Set-up Time tDSS - 60 - - ns 

Data Hold Time tDHS - 60 - - ns 

CS High width tCSW - 1 - - us 

CS Set-up Time tCSS - 60 - - ns 

CS Hold Time tCHS - 70 - - ns 

SCL to CS tSCC  40 - - ns 

Output Access Time tACC  10 - 50 ns 

Output Disable Time tODE  25 - 80 ns 

RSTB low width tRSTBW - 1000 - - ns 

RESET complete time tRESC - - - 1000 ns 
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Command descriptions
Reset the internal register by setting low level the RESET pin or software reset command.

Setting value Register
[Dec]

Default 
[Hex]

Bit name 
D7 D6 D5 D4 D3 D2 D1 D0

Description Remark 

        Chip ID (Read only) 
1 D7=1 for SPFD5413C 
  0 0 0    ID 0 
  0 0 1    ID 1 
  - - -    - 

CHIPID[2:0]

  1 1 1    ID 7 

The Chip ID can be changed by 
MASK Option. 

        Revision ID (Read only) 
     0 0 0 REV 0 
     0 0 1 REV 1 
     0 1 0 REV 2 
     0 1 1 REV 3 
     1 0 0 REV 4 

1 0 1 REV 5 
     1 1 0 REV 6 

R0
85h

REVID[2:0]

     1 1 1 REV 7 

The Revision ID can be changed by 
MASK Option. 

        VCOM amplitude adjustment by VCOMH voltage change at full color mode 
0 1 1      150 mV 
0 1 0      100 mV 
0 0 1      50 mV 
0 0 0 0 mV 
1 0 0      -50 mV 
1 0 1      -100 mV 
1 1 0      -150 mV 

VCM[7:5]

1 1 1      -200 mV 

VCOMH voltage change at full color 
mode 

        VCOM voltage select at full color mode 
   0 1 1 1 1 VCOMH=4.305V, VCOML=0.705V 
   0 1 1 1 0 VCOMH=4.290V, VCOML=0.690V 
   0 1 1 0 1 VCOMH=4.275V, VCOML=0.675V 
   0 1 1 0 0 VCOMH=4.260V, VCOML=0.660V 
   0 - - - - - 
   0 0 0 0 1 VCOMH=4.095V,VCOML=0.495V 

0 0 0 0 0 VCOMH=4.080V,VCOML=0.480V 
   1 0 0 0 0 VCOMH=4.065V,VCOML=0.465V 
   1 0 0 0 1 VCOMH=4.050V,VCOML=0.450V 
   1 - - - - - 
   1 1 1 0 1 VCOMH=3.870V,VCOML=0.270V 
   1 1 1 1 0 VCOMH=3.855V,VCOML=0.255V 
   1 1 1 1 1 VCOMH=3.840V,VCOML=0.240V 
         
         

R1 00h 

VCM[4:0]

         

VCOM_DC value setting at full 
color mode 

        SYNC polarity select 
0 Negative

SYNCP

 1       Positive 
        Input data mapping select 

0 18 bit interface (262k color) 
DINT

  1      16 bit interface (65k color, R:G:B=5:6:5) 
        Input clock polarity change 

0 No change 
DCKP

   1     Change 
        Input Timing Model Select 

0 0 HS+VS+DE
      0 1 HS+VS 

R2 00h 

MSEL

      - - - 

Mode slection 
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Setting value Register
[Dec]

Default 
[Hex]

Bit name 
D7 D6 D5 D4 D3 D2 D1 D0

Description Remark 

        Vertical valid data start time select (VDS) 
    0 0 0 0 2 HSYNC 
    0 0 0 1 2 HSYNC 
    0 0 1 0 2 HSYNC 
    0 0 1 1 3 HSYNC 

0 1 0 0 4 HSYNC 
    0 1 0 1 5 HSYNC 
    - - - - - 

R3 04h VSTS[3:0] 

    1 1 1 1 15 HSYNC 
        Horizontal valid data start time select (HDS) 
  0 0 0 0 0 0 10 DCK 
  0 0 0 0 0 1 10 DCK 
  0 0 0 0 1 0 10 DCK 
  0 0 0 0 1 1 10 DCK 
  0 0 0 1 0 0 10 DCK 
  0 0 0 1 0 1 10 DCK 
  0 0 0 1 1 0 10 DCK 
  0 0 0 1 1 1 10 DCK 
  0 0 1 0 0 0 10 DCK 
  0 0 1 0 0 1 10 DCK 
  0 0 1 0 1 0 10 DCK 
  0 0 1 0 1 1 11 DCK 
  0 0 1 1 0 0 12 DCK 
  - - - - - - - 

0 1 1 1 1 0 30 DCK 
  - - - - - - - 

R4 1Eh HSTS[5:0] 

  1 1 1 1 1 1 63 DCK 
        Partial start line select 
0 0 0 0 0 0 0 0 Do not setting when PARS[8]=0, Gate256 is selected when PARS[8]=1 
0 0 0 0 0 0 0 1 Gate1 is selected when PARS[8]=0, Gate257 is selected when PARS[8]=1 
0 0 0 0 0 0 1 0 Gate2 is selected when PARS[8]=0, Gate258 is selected when PARS[8]=1 
0 0 0 0 0 0 1 1 Gate3 is selected when PARS[8]=0, Gate259 is selected when PARS[8]=1 
- - - - - - - - - 
0 0 1 1 1 1 1 1 Gate63 is selected when PARS[8]=0, Gate319 is selected when PARS[8]=1 
0 1 0 0 0 0 0 0 Gate64 is selected when PARS[8]=0, Gate320 is selected when PARS[8]=1 
0 1 0 0 0 0 0 1 Gate65 is selected when PARS[8]=0, Do not setting when PARS[8]=1 
0 1 0 0 0 0 1 0 Gate66 is selected when PARS[8]=0, Do not setting when PARS[8]=1 
- - - - - - - - - 
1 1 1 1 1 1 0 0 Gate252 is selected when PARS[8]=0, Do not setting when PARS[8]=1 
1 1 1 1 1 1 0 1 Gate253 is selected when PARS[8]=0, Do not setting when PARS[8]=1 
1 1 1 1 1 1 1 0 Gate254 is selected when PARS[8]=0, Do not setting when PARS[8]=1 

R5 01h PARS[7:0] 

1 1 1 1 1 1 1 1 Gate255 is selected when PARS[8]=0, Do not setting when PARS[8]=1 
        Partial start line select 

0 Gate1 – Gate255 is selected 
R6 00h PARS[8] 

       1 Gate256 – Gate320 is selected 

When VSYNC+HSYNC+DE mode,
DE=H: Normal display line 
DE=L: Non-display line (White) 

When VSYNC+HSYNC mode, 
Normal display line can be selected 
by R5,6,7 and 8. 
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Setting value Register
[Dec]

Default 
[Hex]

Bit name 
D7 D6 D5 D4 D3 D2 D1 D0

Description Remark 

        Partial end line select 
0 0 0 0 0 0 0 0 Do not setting when PARE[8]=0, Gate256 is selected when PARE[8]=1 
0 0 0 0 0 0 0 1 Gate1 is selected when PARE[8]=0, Gate257 is selected when PARE[8]=1 
0 0 0 0 0 0 1 0 Gate2 is selected when PARE[8]=0, Gate258 is selected when PARE[8]=1 
0 0 0 0 0 0 1 1 Gate3 is selected when PARE[8]=0, Gate259 is selected when PARE[8]=1 
- - - - - - - -  
0 0 0 1 1 1 1 1 Gate31 is selected when PARE[8]=0, Gate286 is selected when PARE[8]=1 
0 0 1 0 0 0 0 0 Gate32 is selected when PARE[8]=0, Gate287 is selected when PARE[8]=1 
0 0 1 0 0 0 0 1 Gate33 is selected when PARE[8]=0, Gate288 is selected when PARE[8]=1 
0 0 1 0 0 0 1 0 Gate34 is selected when PARE[8]=0, Gate289 is selected when PARE[8]=1 
- - - - - - - - - 
0 0 1 1 1 1 1 1 Gate63 is selected when PARE[8]=0, Gate319 is selected when PARE[8]=1 
0 1 0 0 0 0 0 0 Gate64 is selected when PARE[8]=0, Gate320 is selected when PARE[8]=1 
0 1 0 0 0 0 0 1 Gate65 is selected when PARE[8]=0, Do not setting when PARE[8]=1 
0 1 0 0 0 0 1 0 Gate66 is selected when PARE[8]=0, Do not setting when PARE[8]=1 
- - - - - - - - - 
1 1 1 1 1 1 0 0 Gate252 is selected when PARE[8]=0, Do not setting when PARE[8]=1 
1 1 1 1 1 1 0 1 Gate253 is selected when PARE[8]=0, Do not setting when PARE[8]=1 
1 1 1 1 1 1 1 0 Gate254 is selected when PARE[8]=0, Do not setting when PARE[8]=1 

R7 20h PARE[7:0]

1 1 1 1 1 1 1 1 Gate255 is selected when PARE[8]=0, Do not setting when PARE[8]=1 
        Partial end line select 

0 Gate1 – Gate255 is selected 
R8 00h PARE[8] 

       1 Gate256 – Gate320 is selected 

When VSYNC+HSYNC+DE mode,
DE=H: Normal display line 
DE=L: Non-display line (White) 

When VSYNC+HSYNC mode, 
Normal display line can be selected 
by R5,6,7 and 8. 

        Shift direction  (right / left) 
0        D240 to D1 

RL

1 D1 t0 D240 
        Shift direction  (top / bottom) 
 0       Bottom to top 

TB

1 Top to bottom 
        Full color or partial color setup 

0 Normal (262K color) 
CM

  1      Partial(8 color) 
        Resolution mode select 

0 0 240 x RGB x 320 
RESOL[1:0]

   1 1    240 x RGB x 240 
        Invert mode eclect 

0 Line inversion 
INVSEL

     1   Frame inversion 
        STV1(single / main panel) signal control 

0 STV1 signal output 
STV1

      1  STV1 signal not output 
        STV2(dual / sub panel) signal control 
       0 STV2 signal output 

R9 C1h 

STV2

1 STV2 signal not output 
        Software reset 

0 Normal

R10 00h CMDR 

1 Software reset
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FP BP1 2 … 319 320 FP BP1 2 … 319 320 FP BP1 2 … 319 320 FP BP1 2 … 319 320 FP BP

Min:1us

Line No 

DVDD/AVDD 

SD

RST

RGB interface input 

VSYNC

S001~240

Min:10us

White

10th 11th 

Display start at the 10th falling edge of VSYNC after SD falling (first 1 frame=white ) 

Normal Display

(Note1)

317 318 319 320 FP BP 1 2 3 … … … 318 319 320 FP BP 1 2 3

S001~240

Min 10us 1us

Min :3 Frame 
DVDD/AVDD 

RST

RGB / Serial interface  

input  (Note1) 

VSYNC

Line No 

2 Frame

White White

… ……

SD

Stans-by mode 

(IC does not accept all input signal except SD)

DC/DC and display output off at the 3’rd falling edge of VSYNC after SD rising 

DC/DC OFF 

Min:1ms
Serial interface input 
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FPC
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H

1/2H

1/6H
1/6H

W

1/2W

1/6W 1/6W

Active Area (W x H)

 Global LCD Panel Exchange Center www.panelook.com

 One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com



2727 TD028TTEB5

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: 27/37

1
High Temperature Operation,HTO 
IEC 68-2-2 

Ta=60 , 240Hrs 

2
High Temperature Storage,HTS 
IEC 68-2-2 

Ta=70 , 240Hrs 

3
Low Temperature Operation,LTO 
IEC 68-2-1 

Ta=-20 , 240Hrs 

4
Low Temperature Storage,LTS 
IEC 68-2-1 

Ta=-30 , 240Hrs 

5
High Temperature & High Humidity 
Operation,HHO
IEC 68-2-3 

Ta=40 , RH=95%, 240Hrs 

6
High Temperature & High Humidity 
Storage,HHS 
IEC 68-2-3 

Ta=60 , RH=90%, 240Hrs 

7
Thermal Shock,TS 
IEC 68-2-14 

-30 (0.5hrs) 70 (0.5hrs), 50Cycles 

8 Low Pressure test - Operation Operation, 15,000ft(0.52atm) /48hours.           
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9 Low Pressure test - Non Operation Non-Operation, 40,000ft(0.186atm) /48hours 

10 Storage 

1.60 (16Hrs)
2.25 , 60%RH, 2Hrs 
3.90%RH, 25 55

   within 3 Hrs, stay 9Hrs  
   at 55 ,55 25

   within 3Hrs ,stay  9Hrs  
   at 25
4.25 , 60%RH, 2Hrs 
5.-20 , 24Hrs 
6.25 , 60%RH, 2Hrs 
7.90%RH, 25 55

   within 3 Hrs,stay 9Hrs  
   at 55 ,55 25

   within 3Hrs ,stay  9Hrs  
   at 25  .

repeat 2 times 

11 Sine Vibration Test - Operation 
Sweep rate 0.5 octave/ min. 3 axes, 3 sweep per 
axis. 5~9 Hz, 6.6mm(P-P), 9~200Hz, 1.0G, 
200~500Hz,1.5G

12
Sine Vibration Test - Non Operation 
IEC 68-2-6 

5g Zero to peak, Sweep rate 0.5 octave/ min. one 
sweep, 10~500Hz, all 3 axes(X,Y,Z) 

13 Random Vibration Test - Operation 
3 axes, 30 min per axis, 1.67 grms, 10~200Hz, 
0.01G^2/Hz, 200~500Hz, 0.003G^2/Hz 

14 Random Vibration Test - Non Operation 
0.025G^2/Hz, 10~500Hz, Normal 3.5Grms in each 
axis
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15
Shock Test- Non Operation 
IEC 68-2-27 

Acceleration: 400G; Time: 2.0ms;Directions: ±X, ±Y, 
±Z; Cycles: one 

16
Dust Test 
IEC 68-2-68 

Condition 1:  
Temperature Range: 15  to 35

Relative Humidity: 25 % to 75 % 
Air Pressure: 86 kPa to 106 kPa 
Particle size: 50 micrometer 
Duration time: 8 hours 
BS EN 60529: IP5X degree of protection 
Condition2:
The box fills with enough talcum powder to cover up 
UUT and the 
box only contain 1 unit. Test shall be continued for a 
period of 1 minute. 

17
FPC Bending Test 
IEC 68-2-21 

Connector side : bending angle will be decided per 
different project . 
LCD side : bending angle will be decided per 
different project . 
Minimum 15 cycles for each side. 

18 FPC connection Insert/Remove test Insert/Remove LCM FPC for 15 cycles. 

19 Image Retention Test 

Black/white block interleave pattern 
in +40  for 12 hours,  

residual image should not be found on R,G,B and 
Black/white block interleave pattern after 120 
minutes at room temp. 

20 Touch Panel Writing Friction Resistance Test

After 100,000 cycles (forward – back two way 
defined as 1 cycle) with 
a stylus of R0.8 polyacetal (load: 250g) in center of 
active area and 
measure it. 
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21 Touch Panel Pin Activation Test 

Hit it 1,000,000 times with a silicon rubber of R8 
Hs40 and measure it. 
The hitting force shall be 250g and hitting speed 3 
times per second. 
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Desiccant

Tray with Module
Total 20 layers

Empty Tray(1 layer)

Rotation Tray

Module with 
display face down

*Module quantity on 1 Tray=8pcs

Cardboard

Carton

Module quantity=160pcs/box

2

1 3
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LDPE bag

Tray 21 Layers
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