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Record of Revision
Rev Issued Date Description
1.00 |Oct 20, 2004 [New Release
1.01 |[Dec 10, 2004 [Update Brightness
1. FEATURES

The 1.6”(4.06cm) LCD module is an active matrix color TFT LCD module. LTPS (Low Temperature

Poly Silicon) TFT technology is used. Vertical drivers are built on the panel.
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2. GENERAL SPECIFICATIONS

Item Description Unit
Display Size (Diagonal) 1.6 (4.06) Inch (cm)
Display Type Trans-flective
Active Area (HxV) 28.608 x 28.608 mm
Number of Dots (HxV) 128 x RGB x 128 dot
Dot Pitch (HxV) 0.0745 x 0.2235 mm
Color Arrangement RGB Stripe
Color Numbers 65 K/262 K
Outline Dimension (HXVXT) * 32.61x37.21x4.2 mm
Weight 7.8+ 05 g

* Exclude protrusions.
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3. INPUT/OUTPUT TERMINALS(USE i80 System)

Pin No Symbol /0 Description Remark
1 VCC(+2.8V) I System Power Supply
2 ICS I Chip Select
3 /WR I Write (Write/Read)
4 /IRD I Read (Enable)

5 GND - Ground

6 NC -- NC

7 DO I Data0

8 D1 I Datal

9 D2 I Data2

10 D3 I Data3

11 D4 I Datad

12 D5 I Data5

13 D6 I Data6

14 D7 I Data7

15 NC -- NC

16 D8 I Data8

17 D9 I Data9

18 D10 I DatalO
19 D11 I Datall
20 D12 I Datal?
21 D13 I Datal3
22 D14 I Datal4d
23 D15 I Datal5
24 /RESET I RESET
25 RS I Command (L)/Data (H)
26 LED- I LED (Cathode)
27 NC -- NC

28 LED+ LED (Anode)
29 NC -- NC

30 NC -- NC
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4. ABSOLUTE MAXIMUM RATINGS
VSS=0V

Item Symbol Min MAX Unit Remark
Input voltage Vi -- +4.2 \% Note 4-1
Back Light Forward Current I -- +25 mA
Operating temperature Topr -20 +70
Storage temperature Tstg -30 +80

Note 4-1 :VI DO~D15, /CS, RS, /WR, /RD, HOST, Reset

5. ELECTRICAL CHARACTERISTICS
5.1. Driving TFT LCD Panel

VSS=0V, Ta=25

Item Symbol MIN TYP MAX Unit Remark
Power Supply Voltage VCC 2.7 2.8 3.0 \Y,
Logic Input High Level VIH 2.7 2.8 3.0 \%
Logic Input Low Level VIL 0 -- 0.25 \%
Normal mode -- 0.96 1.43 mA
System
Isc Note 5-1
Current |8 Color mode - 0.32 0.43 mA
8 Color Partial mode -- 0.21 0.3 mA

Note: 5-1: Power consumption test condition
a. Input voltage(VCC): 2.8V
b. Test pattern:
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5.2. Driving TFT LCD Panel Block Diagram

LCD Panigl
128 x 1

[\NhY
L
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D[O:l7m]zi’, SSource Levedgl
/WF%(Ré) R Dri er Shift
R[0:5], G : 5] B[ O-5 T
[ Hé,VS[,DEJCPrJ' ; AA
scL Kl |1 80/ Mp 8 . .
> Ti mi|nd
LOAD ) )
DATA RGB Dilgi
[ SRAM |
Vout4-—2p Anal og r
Vout 10
Vout4—sp| Digital HewernwDD]O

Vout 4. 2

Vout 10
= DC to QL
Vout $Hp% . s EVout-s.s

Vout 1. 8
FPC
5.3. Driving Backlight
Ta=25

Item Symbol MIN TYP MAX Unit Remark
Forward Current I -- 15 25 mA
Forward Current Voltage Ve -- 7.2 8.4 V Note 5-2
Backlight Power Consumption| Wg_ -- 108 -- mwW

Note 5-2: Backlight driving circuit is recommend as the fix current circuit.
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6. TIMING CHART
6.1 180 system CPU interface

Vmn Vi
RS AVii Vi
/ tas 2{&
v
/ Vi
/W Vi . PWuw, PWHR
\%i; Vi 74 Vi
I RD Vi PWLw, PWLr Vi, / \
<—>‘ tcyew, teycr D
twRr twre
tosw tHwr
< <« >
DO~ Ry ; Vi |
D17 ><r VT Write data Vo |
< toor > ‘tDHg,
DO~ RY% Vi |
D17 vy Readdata Vi ;><
Item Symbol Min Typ M ax unit
t 250 ns
/WR , /RD cycle time Yew
tcycr 500 ns
) PWiw 40 ns
/WR , /RD pulse width low
PWLR 250 ns
) ) PWyw 70 ns
/WR , /RD pulse width high
PWhur 200
Pulse rise/fall time twre, tWRE 25 ns
Setup time
tas 10 ns
(RSto/CS,/WR,/RD)
Chip select hold time tAH 5 ns
Data input setup time tpsw 60 ns
Data input hold time tHWR 15 ns
Data output setup time tppR 200 ns
Data output hold time tpHR 5 ns
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6.2 Input Timing signal data mapping
6.2.1 CPU Interface 16 bit mode
Signal data

BODR:00 [ pys | pi4|pi13|pi2|pi1[p1o]| po | ps | b7 [ b6 [ D5 | pa | p3 | D2 | D1 | DO |

A V. V VYV VYV VYV VYV _ VY _ XN V. V. VYV ¥V X Y ¥
R5 | R4
2nd cycle R3 | R2|RI [ RO| G5| G4 | G3 | G2 | Gl | Go | B5 | B4 | B3 | B2 | Bl | BO

st cycle

BODR:OL [pis[pi4 [pi13[p12[pii [p1o[ 0o [ ps [ 07 [ o6 [ ps [ b4 [ D3 [ D2 [ b1 [ Do |

A A 4 A A A A 4 y A A A 4 A 4 A \ 4 A A A
Ist cycle R5 | R4 [ R3| R2 | Rl [ RO | G5 G4 | G3 | G2 |Gl | GO | B5 | B4 | B3 | B2
2nd cycle Bl | BO

BODR : 1x

NN N N Y

G4 | a3 ca|ai|co|Bs|Ba|Bs[B2]mB1]Bo]

| D15 [ p14 | p13 | p12 b1 [ pro] po [ ps | b7 | D6 [ D5 | pa | b3 [ D2 | D1 | Do |
|

|R5|R4|R3|R2|R1|R0|GS

Command data

1-time write mode | D15 | D14 | D13 [ D12 [ D11 [D1o| D9 [ ps [ D7 [ D6 [ D5 [ D4 [ D3 [ D2 [ D1 | DO |

\ 4 \ 4 \ 4 A 4 A A A \ 4 \ 4 \ 4 \ 4 \ 4 \ 4 A 4 A 4 A
Ist cycle A7 | A6 [ AS | A4 | A3 | A2 | Al | A0

2nd cycle D7 | D6 | D5 | D4 | D3 | D2 | DI | DO

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

BODR:00
i80 System

l)command (W rite mode)

[

—
/W R | 4 | 4

/R'D

D[15:0] ><f—_><4—<><

Address[7:0] Register[7:0]

RS

CS

H

3) command (Read mode)

RS
\

CS D

/W R f

/RD | A

D[15:0]

P

Address[7:0] Register[7:0]

BODR:01
i80 System

l)command (Write mode)

RS L

CS

/WR | 41 4

/RD H
D[15:0]

N

Address[7:0] Register[7:0

3)command (Read mode)

RS
L

Cs I

/WR Y S

/RD | A

D[15:0]

N

Address[7:0] Register[7:0]

2)data (W rite mode)

RS H
cs —

W R

/RD H
D[15:0]

7 T
Datal[1:0] Data2[l:
Datal[15:0]

4)data (Read mode)

| -
AN

Data2[15:0]

RS H

CS

W R H

/R D

D[15:0] 74_ A .AF -
Datal[1:0] DataZ[l::)N

Datal[15:0] Data2[15:0]

2)data (Write mode)

RS H
cs —

WR BEJEINE Y .
/RD H
D[15:0]

] Datal[15:0]

Datal[15:14]
4)data (Read mode)

Data2[15:0]
Data2[15:14]

RS H
CS —

WR H
/RD A4 ][44
D[15:0]

Datal[15:0]
Datal[15:14]

Data2[15:0]
Data2[15:14]
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BODR:1x
i80 System

l)command (W rite mode) 2)data (Write mode)

H

RS L RS
cs — — CS
/W R e R WR
/RD H /RD H
D[15:0] ><71——><4—§>< D[15:0] 74_ A T— »

Address[7:0] Register[7:0] Datal[15:0] Data3[15&

Data2[15:0] Data4[15:0]
3)command (Read mode) 4)data (Read mode)
RS RS H
L

Cs — Cs ]
/W R B S— W R H
/RD | 4 =

D[15:0] W D[15:0] %
Address[7:0] Register[7:0] Datal[lS 0] TDataI&[lS 0]

Data2[15:0] Data4[15:0]

6.2.2 CPU Interface 18 bit mode
Signal data

| D17 | D16 [ D15 | D14 | D13 [ D12 [ D11 [ D10 | D9 | DS [ D7 [ D6 [ D5 [ D4 [ D3 | D2 | D1 | DO |

Y Y
IRs [ra [ R3 | Re[Ri|RoO[ G5 | Ga|a3s|ca|ai|ao]lms|malms]|[m2]mi]Bmo]

Command data

1-time write mode

| 17| p16 | D15 | D14 [ p13 [ D12 [ p11 [p1o| Do [ ps [ b7 [ D6 | ps | pa [ p3 [ b2 | b1 | Do |

A7 [ A6 | A5 | A4 | A3 | A2 [ Al | A0
D7 | D6 | D5 | D4 | D3 | D2 | DI | DO

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

i 80 System

l)command (W rite mode) 2)data (Write mode)
RS e I RS H
Cs 1 T Cs S
/WR [ 41 4 WR A NI N Y
/RD " /RD H

D[7:0] ><F><T:>< DL17:0]
Address[7:0] Register[7:0] Datal[17:0] Data3[17:0]
Data2[17:0] Data4[17:0]
3)command (Read mode) 4)data (Read mode)
RS RS H
—
cs e R Cs T
/IWR LA WR H

= A A A&
/RD RD

:0
D17:0] ; g D[17:0]

Address[7:0] Register[7:0] Datal[17:0] Data3[17:0]

Data2[17:0] Data4[17:0]

6.2.3 CPU Interface 8 bit mode
Signal data

1st transfer 2nd transfer

d »l »
l l

p7 [ D6 [ D5 [ Da [ D3 [ D2 [ DI [ D0 | D7 [ D6 [ D5 [ D4 [ D3 [ D2 | D1 | DO

v NN N N N

|
y 4
[ Rs [ Ra | R3 [ R2 [ RI [ RO | G5 |Ga a3 |ae|ai|co|Bs|Ba[Bs[m2]B1]Bo]

Command data

| 07 | D6 | D5 | D4 | D3 | D2 | D1 | DO |

Addresscycle | A7 | A6 | A5 | A4 | A3 | A2 | A1 | AO
Datacycle | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

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

i 80 System
l)command (W rite mode)
RS
CS
/W R [ N
/RD H
D[7:0]

G

Address[7:0] Register[7:0]

3)command (Read mode)

RS

]
CS I
/W R T A
/RD | A
D[7:0]

o

Address[7:0] Register[7:0]

6.2.4 CPU Interface 9 bit mode
Signal data

1st transfer

2)data (W rite mode)

RS H

cs —]

W R A AL A4

/RD H
D[7:0]

Datal[7:0] Data2[7:0]
Datal[7:0] Data2[7:0]
4)data (Read mode)
RS H
CS
W R H
/RD A A A4
D[7:0]

Datal[7:0]
Datal[7:0]

Data2[7:0]
Data2[7:0]

2nd transfer

d
al

» ld »l
P & Ll

ps | D7 [ D6 | D5 [ pa [ D3 | D2 | b1 [ Do

ps | D7 [ D6 | ps [ pa [ D3 | D2 | D1 | DO

y Y Y
[ Rs [ ra [ R3 | R2 [Ri [ R0 G5 | Ga| a3 | a2]ai|ao|ms|[ma|ms]m]mi1]mo]

Command data

| ps | D7 | D6 | D5 | D4 [ D3 | D2 | DI | DO |

Address cycle A7

A6

AS | A4 | A3 | A2 | Al | A0

Data cycle D7

D6

D5 | D4 | D3 | D2 | DI | DO
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Input timing waveform

i80 System
I)command (W rite mode) 2)data (W rite mode)
RS \ RS H
CSs ] 17 Ccs ]
/W R A N W R
/R D H /RD H

Address[7:0] Register[7:0]

D[8:0] W D [8:0] 7—‘ A TA >
0]

Datal[8:0] Data2[8:
Datal[8:0] Data2[8:0]
3) command (Read mode) 4)data (Read mode)
RS RS H
\
CS CS
/W R | & W R H
/R D | 4

/R D

D[8:0] ><f——><4—<>< D8:0] 7‘_ - T‘ —

Address[7:0] Register[7:0]

Datal[8:0] Data2[8:0]
Datal[8:0] Data2[8:0]

The information contained herein is the exclusive property of toppoly Optoelectronics corporation, and shall not be
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Note : The first RAM read operation after write cycle , the RAM data of address counter is read to read data latch.

In the next read operation, the RAM data of address counter is read to interface from read data latch and
the RAM data of address counter + 1 is read to read data latch.

Therefore, adummy read operation is necessary between write>read.

X X \D mm>< >< X
Data Write A Write A . Read >< Read ><Read ><Write Dummy Read>< Read>< Read ><

6.3 SRAM address for RGB database

2|8 |8 |&2|3|& . S8/ 818]3]8
o O aa)] g O m
D17...... DO D17....... DO D17....... DO D17....... DO

L1 “0000”H “0001”H | ....... “007E”H “007F’H
L2 “0100”H “O101”H | ....... “017E”H “017F’H
L3 “0200”H “0201”H | ....... “027E”H “027F’H
L4 “0300”H “0301”H | ....... “037E”H “037F’H
LS5 “0400”H “0401”H | ....... “047E”H “047F"H
L155 “9A00”H “OAOI”H | ....... “OATE”H “OA7F’H
L 156 “9B00”H “9BO1”H | ...... “OB7E”H “OB7F’H
L157 “9C00”H “9Co01"H | ...... “9C7E”H “9CT7F"H
L 158 “9D00”H “ODOI”H | ....... “OD7E”’H “OD7F’H
L 159 “9E00”H “OEOI”H | ....... “OE7E”H “OE7F”H
L 160 “9F00”H “OF01”H | ....... “OF7E”H “OF7F”H

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.
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6.4 Setup data (CPU interface)

Address

Register/Bit Name

Reset Value

Meaning

Comment

0x00

CHIPID

xx00-1001

[5:3] : REVID (read only)
[2:0] : CHIPID (read only)

0x01

MODE_SELI

0000-0010

[ 7:6] Panel resolution select
00: 128 x 160 (Default)
01: 128 x 128
10 :96 x 96
11:132x 160
[5] Vcom output mask in partial mode
0: Normal ( unmask) (Default)
1: Vcom output mask
[4:2] display mode
000: 16/18 bit color
001: 16/18 bit color + partial
010: 1bit color
011: 8 color + partial
100: 8color + dithering
101: 8 color + dithering + partial
[1] SLP: sleep mode
0: sleep
1: normal(Default)
[0] Out of range data control:

0 : White (Default)
1 : Black

0x02

MODE_SEL2

0001-0010

[7:6] Scan direction
[7] 0: CSV=I( V normal scan) (Default)
1: CSV=0 (V reverse scan)
[6] O:CSH=1(H normal scan) (Default)
1: CSH=0(H reverse scan)
[5] : line or frame inversion select :
0 : line inversion (Default)
1 : frame inversion
[4] STV2 signal output
0 :STV2 output
1 : STV2 NO output(Default)

[3] STV1 signal output
0 :STV1 output (Default)
1 : STVI NO output
[2:1] Non-partial area data output control
00 : GND output
01 : VcomL output (Default)
Ix : Hi-Z
[0] Non-partial area CKH1/2/3 output control

0 : CKH1/2/3 output = “Low” (Default)
1 : CKH1/2/3 output = “High”

0x03

MODE_SEL3

0000-xxxx

[7:6] Input data selection
00 : 8 bit mode (Default)
01 : 16 bit mode
10 : 9 bit mode
11 : 18 bit mode
[5:4] BODR : 16 bit data access control
00 : 1¥ cycle include only 2 bit data and 2nd cycle include
16 bit data (Default)
01 : 1™ cycle include 16 bit data and 2nd cycle include only

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.
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2 bit data
1x : Use 16 Bit transfer 18 Bit data (R:G:B = 5:6:5)

0x05

VCO_Mode

xx00-1000

[4:3] : VCO bias mode select
00:-5%

01 : typical (Default)
10 : +5%
11:+10%

[5], [2:0] : VCO frequency
0,000:1.82 MHz (Default)
1,000:1.82x3/4 MHz
0,001:1.82/2 MHz
0,010:1.5 MHz
1,010:1.5%x3/4 MHz
0,011:1.5/2 MHz
0,100:0.9 MHz
1,100:0.9 x3/4 MHz
0,101:09/2 MHz

0x06

2

DAC_OP_CTRL

1000-0101

[7]14.2V,10V , -5.5V power on signal select
0 : Input pin PWDN
1 : Internal register ( [6] ) (Default)
[6] int PWDN : 4.2V ,10V , -5.5V power on signal
0 : Vout4.2 ,Vout10 , Vout-5.5 power off(Default)
1 : Vout4.2 ,Voutl0 , Vout-5.5 power on
[5:4] DAC bias select
00:100% (Default)
01 : 80%
10 : 60%
11:50%
[3:2] Vcom bias select
00 : -20% x normal
01 : normal (Default)
10 : 20% x normal
11 : 40% x normal
[1:0] RGB loading select
00: 5p
01:10.5p (Default)
10: 15p
11:20p

0x07

VCOMH_CTRL

x111-0100

[7:0] VCOM_H output Voltage control
step =2.1V/128 = 0.0164V  (Default = 4.0V)
(VCOM_H=2.1V in settting x000-0001 )

Note 1

0x08

VCOML_CTRL

x000-1100

[7:0] VCOM_L output Voltage control
step =2.1V/128 =0.0164V  (Default = 0.197V)
(VCOM_L=0V in setting x000-0000 )

Note 1

SRAM

control

0x09

PWS-X

0000-0000

[7:0] Write SRAM window start X point

0x10

PWS-Y

0000-0000

[7:0] Write SRAM window start Y point

Ox11

PWE-X

0111-1111

[7:0] Write SRAM window end X point

0x12

PWE-Y

1001-1111

[7:0] Write SRAM window end Y point

0x14

PDS-Y

0000-0000

[7:0] Partial Display start Y point

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.
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0x16 |PDE-Y 0010-0000 |[7:0] Partial Display end Y point
SRAM xxx0-0000 |[4] reserve
[3] If X orY position is set over range,
_Control 0 : Ineffective writing. X or Y position are not
changed. (Default)
[2] SACX (SRAM X Address Counter) Note 2
0 : SRAM X position + 1 (Default) ote
0x17 1 : SRAM X position — 1 [3] register
[1] SACY (SRAM Y Address Counter) I 0
0 : SRAMY position + 1 (Default) always
1 :SRAMY position -1
[0] SACA (SRAM access control)
0 : add X position first then add Y position (Default)
1 : add Y position first then add X position
0x18 | SRAM_Position_X | x000-0000 |[7:0] SRAM X position 0<=X <=0x83
0x19 |SRAM Position_Y | 0000-0000 |[7:0] SRAM Y position 0<=Y <= 0x9F
0x21 |Gamma Adj. 1 xx00-0000 |[5:3] PVO ; [2:0] NVO
0x22 |Gamma Adj. 2 xx00-0000 |[5:3] PV1;[2:0] NV1
0x23 |Gamma Adj. 3 xx00-0000 |[5:3] PV8; [2:0] NV8
0x24 |Gamma Adj. 4 xx00-0000 |[5:3] PV20 ; [2:0] NV20
0x25 |Gamma Adj. 5 xx00-0000 |[5:3] PV43 ; [2:0] NV43
0x26 |Gamma Adj. 6 xx00-0000 |[5:3] PV55; [2:0] NV55
0x27 |Gamma Adj. 7 xx00-0000 |[5:3] PV62 ; [2:0] NV62
0x28 |Gamma Adj. 8 xx00-0000 |[5:3] PV63 ; [2:0] NV63

The information contained herein is the exclusive property of toppoly Optoelectronics corporation, and shall not be
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Notel: Vcom Table
Digital Digital
Input VCOMH Output Input VCOML Output
Decimal Voltage (V) Decimal Voltage (V)

127 4.184 127 2.084
126 4.167 126 2.067
125 4.151 125 2.051
124 4.134 124 2.034
123 4.118 123 2.018
122 4.102 122 2.002
121 4.085 121 1.985
120 4.069 120 1.969
119 4.052 119 1.952
118 4.036 118 1.936
117 4.020 117 1.920
116 4.003 (Normal mode) 116 1.903
115 3.987 115 1.887
114 3.970 114 1.870
81 3.429 81 1.329
80 3.413 80 1.313
79 3.396 79 1.296
78 3.380 78 1.280
77 3.363 77 1.263
25 2.510 25 0.410
24 2.494 24 0.394
23 2.477 23 0.377
22 2.461 22 0.361
21 2.445 21 0.345
20 2.428 20 0.328

19 2.412 (8 color /8 color partial) 19 0.312

18 2.395 18 0.295

17 2.379 17 0.279

16 2.363 16 0.263

15 2.346 15 0.246

14 2.330 14 0.230

13 2.313 13 0.213

12 2.297 12 0.197(Normal mode)
11 2.280 11 0.180

10 2.264 10 0.164

9 2.248 9 0.148

8 2.231 8 0.131

7 2.215 7 0.115

6 2.198 6 0.098

5 2.182 5 0.082

4 2.166 4 0.066

3 2.149 3 0.049

2 2.133 2 0.033

1 2.1 1 0.016 (8 color /8 color partial)
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Note2: SRAM Control

SACA |SACX |SACY SACA |[SACX |SACY |Description Figure
o o o X0 —— > xguilL 0 0 X0 ————> Xoen
Yo Yo
Y 0-+n e YO0+n
1 X0 — > Xotn 1 X0 —— Xon
Y 0+n Y0+n
[ — I
Yo S Yo
! 0 X0 —— X0 1 0 X0 +——— Xo
Yo Yo
Y 0+n ¢ Yo0+n
1 Xo+n — X0 1 X0+n € X0
YO0+n — Y0+n
Yo . Yo
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6.5 Mode Setup

6.5.1 Normal (Moving) Mode

RGB data input

/CS /WR (R/'W)
/RD (E) RS

6.5.2 8 color(Partial) Mode

R5,G5,B5

/CS /WR (R/W)
/RD (E) RS

Data _
> SRAM Controller
A
A
Timing
Controller >
Data o
> SRAM Controller
A
A
Timing
Controller >

RGB data output

Timing signals

RGB data output

Timing signals

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

Data
SRAM Controller
/CS  /WR (R/W) > Cz;fglonl‘fer

/RD (E) RS

Note 1: Only receive register data. SRAM data can be retained.
Note 2: The VCO is stopped in sleep mode.

Note 3: The power Voutl.8 is not off in sleep mode and is controlled by PS1 input.

Sleep M ode Setting Flow Sleep Mode Cancel Flow
PWDN = 0 SLPB =1 (R0x01lh)
SLPB =0 ( ROx01lh) PWDN = 1
Sleep Mode Normal Display

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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6.5.4 Power on sequence

VDD2.8

RESETB

A

PWDN

V€O
DATA(in) R |

internal U
DE
internal

is T T

Output Active |
Signals
Data out N |
?frame?o(r ‘l frame ‘1 frame
Power on Flow
A : Voutl.8 Power on , SRAM selfclear ,
VDD2.8 Power On Normal mode
¢ A VCO clock start oscillation.
RESETB = 1 B : Start SRAM update and register setting .
¢ B C: Vout4.2 , Voutl0, Vout-5.5 power source
generation.
PWDN =1 D : Display timing signal output and white data

display.
C,D

Normal Mode Display

Note : PWDN =0 Vout4.2 , Voutl0, Vout-5.5 power off
PWDN =1 Vout4.2 , Voutl0, Vout-5.5 power on

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

VDD2.8

PWDN

vCo ;
DATA(in) Actiye

e N O | N | N U U
. ! | 0

Output | Active
Signals |

Data out | Valid

‘White Data
‘ = 2 frame gh 18 frame U g
Power Off Flow
PWDN =0 A : White data display
¢ A,B B : Display timing and data output stop

Vout4.2 , Voutl0, Vout-5.5 power off
VDD2.8 Power Off

!

Power Off

The information contained herein is the exclusive property of toppoly Optoelectronics corporation, and shall not be
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6.6 Input Signals, Basic Display Color and Gray Scale of Each Color
6.6.1 65K
Data Signal Gray
Color Display Red Green Blue Scale
RO|R1|R2|R3|R4|G0|G1|G2|G3|G4|G5|B0|B1|B2|B3|B4
Black |0|0|O|0O|0O]JO|0O|O|JO]|]O]|]O|JO]O]O]O]O -
Blue ojojojojojojojojojojoj1j1j1j1|1 -
Green |0|O0O]JO|JO0O|O|1]|1]21|1]|1]1]|0]|]0|0]0O]O -
Basic Color Cyan ojojojfojoj1j1j1j2j1j1j1j1j1j1|1 -
Red 1/1|J1|1|1]|]0|0|J0O|0O]O|O|O|JO]|]O]O]O -
Magenta| 1|1 )11 }j1]J]0|0j0O0O]J]O]|]O|JO]1T]2]1]1] 1 -
Yellow 1/1j1j]212]1)]1j1]1]1]1)/1|/0]0]0O0]0O0]|O -
White l1j12)]1j1j1)]1j1j1j]1j12j1]1]12)1]1]1 -
Black |0|0|]O|O|0O|O|0O|O|O|O|O|O|O|O|O]|O]| RO
Dark 1/0/]0|0]0]J]0O0O]|]O0O]0O0O]J]O]|0O|0O]O]|]O0O|0O]O0O]|O0]|R1
0|1/0|0]|]0O|0O|0O|jO]|]O|O|0O|0O]|]O|0O]|O]O] R2
Gray Scale ! R3~
of Red R28
i 1/0|]1|]1j]1)]0|0]0]0|0|0O0]0O0]|]0O0|]0O]0O0]O0]|R29
Light 0j1j12(12)]1]0/0]0]0|0]0O0]0O0|]0O0]0O0]0O0]|]0]R30
Red 1/1(1j1|]1]0|/0]|0]|0O|0|O|0O|0O0]|O|0O0]|]0]|R31
Black ojojofojojojo0jojojo0jojo|j0|0j0|0]| GO
Dark 0jojojojoj12j0j]0j0|j0O0|]0O0]0O|JO]|]0O0]J]0O]|]0] &1
0|0|jO0O|0O]O|0O]|1]|0]|0|O|0O]|O]|]O|O|O]O]| G2
Gray Scale ! G3~
of Green G60
! 0j|0|JO0O|0O]O|1|0Of1]|1]|1|1]|]0]|0|0O]|0O|O]|Gk1
Light 0j0j0j0O0O]J]O]Of1]1]2|12]1]0|0]0]0O0]|0]Gb62
Green |0|0O|O|0O|Of2]|1]2|1]|1]12|0]|0|0]|0]|O0O]|GS63
Black o0jojojojojojo0ojojojojojojojojo|jo] BO
Dark o|0ojo|0O]|]O|0O]|]O|]O|JO|O|jO]|]1|0|0]|]O]O]| B1
o|j0ojo0o|0O]O|0O]|O]|]O|O|]O|0O]|]O|1|0]|]0O0]O0O]| B2
Gray Scale ! B3~
of Blue B28
! 0|0|j/O0O|0O|]O|O|O|O]|]O]|]O|JO]|1]|0]|1]|1]|1]|B29
Light 0|0 0]0]O0 1]1|1]B30
Blue ojojojO0O]OjO|O|jO]O]O|JO]|1]1|1]|1]|1]|B31
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6.6.2 262K
Data Signal Gray
Color | Display Red Green Blue Scale
RO|R1|R2|R3|R4|R5|G0|G1|G2|G3|G4|G5|B0|B1|B2|B3|B4|B5
Black ojojojo0ojo0o|0O0O|O0O|jO|jO|O|O|O|lO|O|jO|O|O]O -
Blue ofojojojo|0O0jO0O|jO|jO|lO|jOjOf1|2}1|21(1]1 -
Green ofofjojojo|0O0jf1|1j2|1|1({2(0|0|j0O|0O|O]O -
Basic Cyan ojojojojojoj2f12|1j2(1|12{2(1|2|1|12|1 -
Color Red i/111(1|1|1|/0|0|l0O|O|O|O|O|O|O]|O]|O]|O -
Magenta|1 |1 |(1|1|1|1|/0|j0|OfO|O|O|21|1|2|2|1]|1 -
Yellow 111|111 |12(1|1}212|1|1|0|0O|O|O]|O]|O -
White i/1(1(2(212|11|2(212|1(212|1|1j1|11]1|1]1 -
Black oj,ofjo0oj0j0O0|0Of|O|jOjO|O|O|O|lO|O|O|O|O]|0]| RO
Dark i|/o0,0/0|lO|JO|lO|O|lO|O|O|O|lO|O|O|]O|O0|0]|R1
ofj1(0(0|O0O|O|O|jOjO|O|O|O|lO|O|O|O|O]|O0]| R2
Gray
T R3~
Scale
R60
of Red
! i/j0/1(1|1|1|0|{0|0O|O0O|O|O|O|O|O0O|0O0|0]|0]|RG1
Light of1(12(12{1|12(0/0|0|O|O|O|lO|O|O|O|0O]|O0]|R6B2
Red 1111111 |1|/0/{0|0|O0O|0O|0O|O0O|O0O|O0O|0O0O|0]|O0]|RG3
Black o,ofojo0ojo0|0fjO0O|jOjO|lO|O|O|lO|O|O|O|O]|O0O0]| GO
Dark ojojo|jojof(0oj|12f0|0|O0O|O|O|O|O|]O|O|]0O0|0]|@G1
Gray oj,o(ojo0ojO0O|O|O|1|]0|lO|O|O|lO|O|O|O|O]|O0]| G2
Scale T G3~
of G60
Green ! ojofjo0ojo0oj0O0|0O0f21|0f(2|1|1(2|l0|0O|0O|O|0O]|O0]|Gb61
Light ojofjo0ojo0ojoO0|0OfO|1}{2|1|1(2|l0|O0O|0O|O|0O]|O0]|Gb62
Green oj,ofojo0ojoO0o|O0Of2|12{2|1|1(2|l0|O0O|0O|O|0O]|O0]|G63
Black ofojojojo|0O|O|O|O|lO|O|O|O|O|O|O|O]|O] BO
Dark ojojo|jojo|jOo|OlO|O|O|O|O|2|O|O|O|O|O]| B1
ofofjojojo|l0O|O|O|O|O|]O|O|O|2|0]|O|0O]|O0O]| B2
Gray
T B3~
Scale
B60
of Blue
! o,ofo0oj0jO0O|O|O|OjO|O|O|O|1|0O|1|2|1]|1 B61
Light oj,of(oj0jO0O|O|O|O|jO|O|O|O|O|2|1|2|1]|1 ) B62
Blue o,of(oj0jO|O|O|OjO|O|O|O|1|2|1|2|1]|1 B63
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6.7 Software Algorithms

Sep 1: Follow power on sequence

=

4 4 4

I nput power (+2.8V) on

Wait 1 frame+ y time

Reset signal from Lo to Hi

Setting register

RO1 (Mode_SEL1)
R02 (Mode_SEL2)
R03 (Mode_SEL3)
RO5 (VCO_Mode)
R0O8 (VCOML_CTRH)
R07 (VCOMH_CTRH)

Setp 2: Display turn on
=  Setting PWDN register turn on

R06 (Power Mode) > C5H

Setp 3: Display mode change (R01 _[3:2])

=

Full color mode

B Display mode select(RO1_[3:2]) = 00 (Full color mode)

B VcomL Voltage setting RO8 (VCOML_CTRH) 2>0x0C

B VcomH Voltage setting RO7 (VCOMH_CTRH) > 0x74

B Vcom inversion select R02_[5]-> 0 (Line inversion)

8 color mode

B Display mode select(R0O1_[3:2]) = 10 (8 color mode)
Vcom inversion select R02_[5]-> 1 (Frame inversion)

B Wait at least 2 frame

B VcomL Voltage setting RO8 (VCOML_CTRH) >0x01

B VcomH Voltage setting R0O7 (VCOMH_CTRH) >0x1B

8 color partial mode

Write 1 frame white data =» Clear SRAM
Setting partial start point (R14_[7:0]) = 0x01
Setting partial end point (R16_[7:0]) = 0x9F

Display mode select(RO1_[3:2]) = 11 (8 color partial mode)

Vcom inversion select R02_[5]-> 1 (Frame inversion)
Write 2 frame white data =» Clear SRAM
Setting partial start point (R14 [7:0])

The information contained herein is the exclusive property of toppoly Optoelectronics corporation, and shall not be
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v Linel - 0000-0001
v' Line 160 > 1010-0000
| Setting partial end point (R16_[7:0])
v Linel - 0000-0001
v" Line 160 > 1010-0000
VcomL Voltage setting RO8 (VCOML_CTRH) >0x01
VcomH Voltage setting RO7 (VCOMH_CTRH) >0x1B
Display type

no dat a

N/

0
2 IineWAf'lite dat a

Par ti no dat a

=  Changeto sleep mode
| Setting PWDN register turn off
v RO06 (Power Mode)~> 85H
Wait 20 frame (0.3 S)
Sleep bit (RO1[1]) > 0

=  Main Panel & Sub Panel control(R02 [4:3])
B Main on
v' Write (R02_[7:6])-> 00
v' Write (R02_[4:3])> 01
B Subon
v' Write (R02_[7:6])> 10
v' Write (R02_[4:3])> 10

Setp 4: Follow power off sequence
=  Setting PWDN register turn off
B RO06 (Power Mode)~> 85H

=  Wait 20 frame (0.3 S)

=  Input power (+2.8V) off

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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7 OPTICAL CHARACTERISTICS
7.1 Optical Specification
7.1.1 Transmissive Mode (Backlight On, [;=15mA)
Ta=25
Item Symbol| Condition | MIN | TYP | MAX | Unit |[Remarks
o011 40 | 45 -
Viewing Angles 012 CR>2 40 | 45 -- | Degree | Note 7-1
©21 40 | 45 -
022 55 60 -
Contrast Ratio CR ©=0° 70 80 - Note 7-2
Response Time Tr+Tf -- 35 45 ms Note 7-3
Luminance (I=15mA) L 180 | 200 | - | cd/m* | Note 7-4
Color White | Xwon 0.25 | 0.30 | 0.35 Note 7-5
YWON 0.27 | 0.32 | 0.37
Uniformity % 70
7.1.2 Reflective Mode (Backlight Off)
Ta=25
Item Symbol | Condition | MIN | TYP | MAX | Unit |Remarks
o111 40 45 -
Viewing Angles 012 CR>2 40 45 -- | Degree | Note 7-1
021 40 45 -
022 55 60 -
Contrast Ratio CR ©=10° 10 15 - Note 7-6
Reflectance Rf 10 15 Note 7-7
White XWOFF 0.26 | 0.31 | 0.36 Note 7-8
Chromaticity
YWOFF 0.29 | 0.34 | 0.39
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7.2 Basic Measure Condition
(1) Ambient Temperature: Ta=25
(2) Testing Point: Measure in the display center point and the test angle® =0°
(3) Measuring System
a. Measure System A

Photo Detector

Light
Source
LCD Panel
b. Measure System B
Oscilloscope
Photo
Detector ;
Light
Source
© 30°
Data Signal Input —»| | Lcp Panel

c. Measure System C

TFT LCD Module
with Backlight

Photometer

T Z|* '''''''''''''''''''''''' A

35cm

Data Signal
Input

The information contained herein is the exclusive property of toppoly Optoelectronics corporation, and shall not be
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Note 7-1: Viewing angle diagram:

Normal
Q=0

O : Viewing Angle
@ : Viewing Direction 3 O'clock

® =0°

12 O'clock
@ =90° o

6 O'clock
b =270°

P
9 O'clock <_/A

® =180°

Note 7-2: Contrast Ratio as Backlight On: (Measure System C)
Contrast ratio is measured in optimum common electrode voltage. The signal amplitude
Luminance with white image

Luminance with black image

Note 7-3: Definition of response time: (Measure System C)

White Black White
. —— - ‘

Luminance

Note 7-4: Luminance: (Measure System C)
Test Point: Display Center
LED Current If = 15 mA

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: 31/31



tc?;:pa!y
TDO16SHEC1

Note 7-5: Chromaticity: The same test condition as Note 7-4.

Note: 7-6: Contrast Ratio as Backlight Off: (Measure System B)

Contrast ratio is measured in optimum common electrode voltage. The signal amplitude
Luminance with white image

Luminance with black image

Note 7-7: Reflectance: (Measure System B)

Light detected level of refection by the LCD module

Reflection ratio(R) = — : :
Light detected level of refection by the standard white

Note 7-8: White chromaticity as back light off: (Measure System A)

Notes 7-9: Definition of uniformity: Light on backlight 5 minutes before test.

, , Minimum Luminance of 9 test points
Uniformity (Lu)= : : : X100%
Center Point Luminance of 9 test points

The definition of 9 test points:

1ew! 13w ! 13w !1/6W‘

(D TR ) E— )
A | I I y
| [

B NN

| | |
| | |

Y. ._@_._. . O
A

[ [ [ T

_._.g}._.@._._._

| L/6H

1/3H

1/6H| 1/3H

&
<«

A

Y
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8 RELIABILITY

No Test Item Condition
1 [High Temperature Operation Ta=+70 , 240hrs
2 |High Temperature & High Humidity Operation |Ta = +40 , 95% RH, 240hrs
3 |Low Temperature Operation Ta=-20 , 240hrs
4 |High Temperature Storage (non-operation) |Ta=+80 , 240hrs
5 [Low Temperature Storage (non-operation) Ta=-30 , 240hrs
6 [Thermal Shock (non-operation) -30 <> 80 , 30cycles
30 min 30 min
7 |Surface Discharge (non-operation) C=150pF, R=330Q ;
Discharge: Air: £15kV; Contact: £8kV
5 times / Point; 5 Points / Panel
8 |Vibration (non-operation) Frequency: 10~55Hz; Amplitude: 1.5mm
Sweep Time: 11 min
Test Time: 2 hrs for each direction of X, Y, Z
9 |Shock (non-operation) Acceleration: 100G; Period: 6ms
Directions: £X, 1Y, £Z; Cycles: Twice

Ta: Ambient Temperature

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

9.1 ESD (Electrical Static Discharge) Strategy
ESD will cause serious damage of the panel, ESD strategy is very important in handling.
Following items are the recommended ESD strategy
(1) In handling LCD panel, please wear non-charged material gloves. Connect the wrist
conduction ring to the earth and the conducting shoes to the earth are necessary.
(2) The machine and working table for the panel should have ESD protection strategy.
(3) In handling the panel, using ionized air to decrease the charge in the environment is
necessary.
(4) In the process of assembly the module, shield case should connect to the ground.
9.2 Environment
(1) Working environment of the panel should be in the clean room.
(2) The front polarizer is easy damaged. Handle it carefully and do not scratch it by sharp
material.
(3) Panel has polarizer protective film in the surface. Please remove the protection film of
polarizer slowly with ionized air to prevent the electrostatic discharge.
9.3 Others
(1) Turn off the power supply before connecting and disconnecting signal input cable.
(2) Water drop on the surface or condensation as panel power on will corrode panel electrode.
(3) As the packing bag open, watch out the environment of the panel storage. High
temperature and high humidity environment is prohibited.
(4) When the TFT LCD module is broken, please watch out whether liquid crystal leaks out or
not. If your hand touches liquid crystal, wash your hand cleanly by 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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10 MECHANICAL DRAWING
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11. PACKING DRAWING
LA Module TIENGSHEC 1 delivery packing method

@ Modulel with desplay foce downl @

L e |

T with Micadilie

Moedule Quaniity=280pcaCarton

1.6" module{TDOT16SHEC1) delivery packing method

{(1).Module packed into tray cavity(with Module display face down).

(2). Tray pack with module (Tray stacking with 14 layers) and with 1 empty fray above
the stacking tray unit.2pes desiccant put above the empty tray.

(3).Stacking ray unit put into the LDPE bag and fixed by adhesive tape,

{4).FPut 1pc cardboard inside the carton bottom, then pack the package unit into the carton,
and with 1pc cardboard above the package unit.

{5).Carton tapping with adhesive tape.
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