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Record of Revision

Rev | Issued Date Description

0.00 [Mar 18, 2004 |New Release

0.10 |Apr 07, 2005 |Update Optical Characteristic & Electrical Characteristic

0.20 |Apr 25, 2005 |Update Outline Dimension

0.21  |Apr 29, 2005 |Update Weight, Power Consumption Unit

0.22 |May 12, 2005|Update Optical Characteristic

0.23 |May 13, 2005|Update Mechanical Drawing

0.24 |May 20, 2005|Update Optical Characteristic & Absolute Maximum Rating
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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.

2. GENERAL SPECIFICATIONS

ltem Description Unit
Display Size (Diagonal) 1.6 (4.06) Inch (cm)
Display Type Trans-mission
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) * 34.8x41.64 x3.2 mm
Weight 5.6 +/- 0.5 g

* Exclude protrusions.
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3. INPUT/OUTPUT TERMINALS(USE i80 System)
Pin No Symbol I/0 Description Remark
1 VSS - Ground
2 ID PULL LOW
3 DO I Data0
4 /IRESET I RESET
5 D1 I Data1
6 /RD I Read (Enable)
7 D2 I Data2
8 /WR I Write (Write/Read)
9 D3 I Data3
10 NC - NC
11 D4 I Data4
12 LED+ I LED (Anode)
13 D5 I Datab
14 LED- I LED (Cathode)
15 D6 I Data6
16 NC - NC
17 D7 I Data7
18 VCC(+2.8V) I System Power Supply
19 /ICS I Chip Select
20 VCC(+2.8V) I System Power Supply
21 RS I Command (L)/Data (H)
22 VSS - Ground
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4. ABSOLUTE MAXIMUM RATINGS
VSS=0V
ltem Symbol Min MAX Unit Remark
Input voltage Vi -- +4.6 \%
Back Light Forward Current I - - mA
Operating temperature Topr -20 +70 C
Storage temperature Tstg -30 +80 C
5. ELECTRICAL CHARACTERISTICS
5.1. Driving TFT LCD Panel
ltem Symbol MIN TYP MAX Unit Remark
Power Supply Voltage VCC 2.7 2.8 3.0 V
Logic Input High Level VIH 2.7 2.8 3.0 \Y,
Logic Input Low Level VIL 0 -- 0.25 Vv
Normal mode 4.2 5 mwW
System
Current |5 Color mode Isc 2.5 2.8 mwW  [Note 5-1
8 Color Partial mode 1.4 2 mwW
Sleep mode 0.5 0.7 mwW

Note: 5-1: Power consumption test condition
a. Input voltage(VCC1): 2.8V

Test pattern:

VSS=0V, Ta=25C
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5.2. Driving TFT LCD Panel Block Diagram

x
CKH1
VCO —> CKH2
CKH3
|| PCG
ICS (DE) Timing IV
/R (R/W, HS) System Interface Generation STV?2
Address Counter T >
IRD (E, VS) CPU interface L Circuit CKV1
CPU VS * 8-bit mode * 9-bit mode {} CKV2 g
D17:0] 16-bit mode *18-bit mode Main-Panel ENBV ;
(B5:0], G[5_>:0]‘ RS0) Parallel RGB interface IgésglngR?:\A csv >
RS LI *16/18-bit mode (380.16K bits)
MCLK Sub-Panel
HOSTI[1:0] Display RAM .
LOAD (380.16K bits)
DATA serial command I/F (SPI)
SCLK ~ |~
L 0
5 |5] |©
g o
. JZ Gl =L popsto
C11 orisrvs
Ciaa Regulator Control Registers g £ 0
C21 2 = O 3
C22a Circuit S 2
C2%b I0 by =
C23h
8%13 | Gamma Correction
ggg Adjustment Circuit | L
G| Level Shifter D
CLK\gEE Circuit
(P:I§§ & VCOM Voltage
FWON > adjustment Circuit
<|<l< << l<|< <|<|< T
EEEElE BRBESE ggig 582 g
=l e D= [ SEE o - =
@ lin oo |00 — |T =N
v Yy vy v VvYyYy
5.3. Driving Backlight
Item Symbol MIN TYP MAX Unit Remark
Forward Current I - 15 25 mA
Forward Current Voltage Ve - 7.2 8.4 \Y Note 5-2
Backlight Power Consumption| Wg_ -- 108 -- mW
Ta=25°C
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Note 5-2: Backlight driving circuit is recommend as the fix current circuit.
6. TIMING CHART
6.1 CPU Interface 8 bit mode
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8-Bit Bus Width CPU interface

Memory Access:

1st Transfer Cycle 2nd Transfer Cycle

<&

»
'

A4

(w}
N

D6|D5|D4|D3|D2

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

NN N NN

|R5|R4|R3|R2|R1|RO|GS|G4|G3|GZ|G1|GO|B5|B4|BS|BZ|B1|BO|

Data Transfer Format l

Register Access:

Address cycle | A7 | A6 | A6 | Ad | A3 | A2 | A1 | AD

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

Timing Waveform

Example: i80 CPU

nCs

RS | |

nWR } } } } } } }
" u I_FIM_
. 1st 2nd 1st 2nd Dummy\/Dummy 1st 2nd 1st 2nd \
D[7:0] > Adar X Data )\ Addr >< Pata A Datat ><Data1 ><Data2 >< Data2 <Read1 ><Read2 patat A Datat A pataz A pata2

Register Write Cycle! Register read Cyclel Memory Write Cycle Note Memory Read Cycle

Example: M68 CPU

nCS

RS |

R/W T ,—| |
S RsRaRsRsRsRaRaRsnRaRaRaRSRaRS

. \ 1st 2nd 1st 2nd Dummy\/Dummy\/  1st 2nd 1st 2nd \
DI7:0] A_Adr >< Data X Addr X Pata A Datat X Dataf X Data2 X Data2 <Read1 XReadZ patat A Datat A pataz A Data2
Register Write Cycle! Register read Cycle! Memory Write Cycle Note Memory Read Cycle
Note:

1. Since the content of memory is latch into output buffer first, the dummy read operation is necessary to let the latch
data send to the output bus when the write cycle is changed to read cycle.
2, The content of address counter increases automatically based on the interface configuration.

6.2 CPU Interface 9 bit mode

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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nCS

Data Transfer Format

Memory Access:

9-Bit Bus Width CPU interface

Register Access:

. 1st Transfer Cycle P 2nd Transfer Cycle =
) Ll ) Lad
D8|D7|D6|D5|D4|D3|D2|D1|D0 D8|D7|D6|D5|D4|D3|D2|D1|D0
A y A A A A 4 y A A A
|R5|R4|R3|R2|R1|R0|G5|G4|G3|GZ|G1|GO|BS|B4|83|B2|B1|BO|
|D8|D7|D6|D5|D4|D3|D2|D1|DO|
A 4 A 4 A A A 4 A 4 A 4 A
Address cycle A7 | A6 | A6 | A4 | A3 [ A2 [ A1 [ AO
Data cycle D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

Timing Waveform

Example: i80 CPU

RS

nWR

nRD

||
EREYN

|
T

RYENENE

Exam

nCS

D[8:0] :>

L4

Addr Data
[7:0] [7:0]

Addr Data
[7:0] [7:0]

1st
Data1

2nd
Data1

1st
Data2

2nd
Data2

Ko X iz X

2nd
Data1

1st
Data2

1st

Dummy\/Dummy
Read1 Read2 Data1 Data2

Register Write Cycle

le: M68 CPU

Register read Cycle

Memory Write Cycle

f

Note Memory Read Cycle

EYENENENENEN

2nd \!

RS

R/W

E

Note:

D[8:0] 5

||
o

|
R

BaRa

RERaRaRS

HRdRaRaRal Sl

Addr X Data

Addr X Data

1st
Data1

2nd
Data1

1st
Data2

2nd
Data2

Kok X osie X

1st
Data1

2nd
Data1

1st

Dummy\/Dummy
Read1 Read2 Data2 Data2

Register Write Cycle

Register read Cycle

Memory Write Cycle

f

Note

Memory Read Cycle

1. Since the content of memory is latch into output buffer first, the dummy read operation is necessary to let the latch
data send to the output bus when the write cycle is changed to read cycle.
2, The content of address counter increases automatically based on the interface configuration.

2nd \

6.3 CPU Interface 16 bit mode

The information contained herein is the exclusive property of toppoly Optoelectronics corporation, and shall not be
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Byte_Order:00

Byte_Order:01

Memory Access:

16-Bit Bus Width CPU interface

DataBus|D15|D14|D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |
YV VvV VvV VvV VvV VY VvV VY VYV VY VYV VvV VYV V VvV V¥
1st Cycle R5 | R4
2ndCycle | R3 [R2 |R1 | RO | G5 | Ga |63 | G2 |1 |co|[B5 | B4 |[B3]|B2|B1]B0
DataBus|D15|D14|D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |
Yy VvV VvV VvV VvV VvV VvV VvV VvV VvV VvV VvV VvV VvV Vv ¥
1stCycle [R5 | R4 [R3 | R2 [R1 | RO | G5 | G4 |G3 [ G2 |c1|co|B5 [B4a| B3| B2
2nd Cycle | B1 BO
Data Bus |D15|D14|D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |

Byte_Order:1x

D

y

NN N

Y
|R5|R4|R3|R2|R1|RO|G5|G4|G3|GZ|G1|GO|BS|B4|B3

|BZ|B1|BO|

Register Access:

|D15|D14|D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 |Do |
vV VvV VvV VvV VvV Vv Vv ¥
Address cycle A7 A6 A6 A4 A3 A2 A1 A0
ata cycle D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

Timing Waveform

nCS
RS
nWR

nRD

D[7:0]

nCS
RS
R/W
E

D[7:0]

Example: i80 CPU, 16-bit. Byte Order=00

-

-

| L1414

| 4 1L4 L4 LA

_

4

Addr X Data

Addr X Data

1st 2nd

1st 2nd
Data1 Datat Data2 Data2

Dummy
(Ream

Data1
[1:0]

Data1
[15:0]

Dummy
Read2

ata
[1:0]

IS S B N B S Y N O N

ata
[15:0]

Register Write Cycle

Register read Cyclel

Memory Write Cycle

Example: M68 CPU, 16-bit, Byte Order=00

Note

Memory Read Cycle

)

-

-
[

Y Yy

Yy ry

Yy ryfrvefyre

Addr X Data

Addr X Data

1st 2nd
Data1 Datat

1st
Data2

2nd
Data2

Dummy
(Ream

Data1
[15:0]

Dummy Data1
Read2 [1:0]

X

Data2
[1:0]

Data2 \i
[15:0]

Register Write Cycle

Register read Cycle

Memory Write Cycle

Note

Memory Read Cycle

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

Example: i80 CPU. 16-bit. Byte Order=01

nCS

RS J J
nWR ; ; } ; ; ; }
" | 4 EYEYREYEYNENENE

. 1st 2nd 1st 2nd Dummy\/Dummy Data1 Data1 Data2 atal

D[7:0] > Addr X Data X Addr X Data X pata1 A Datat X Data2 A Data2 <Read1 Read2>< [15:0] A[15:14] A [15:0] >< [15:14]

Register Write Cyclei Register read Cyclei Memory Write Cycle Note Memory Read Cycle

Example: M68 CPU, 16-bit, Byte Order=01
nCcs ‘

Rs || |
RIW ‘ |
e_[YITYJyryfyryfry iy Jfyryfyrvyryliy
S €T €5 €29 €5 850 &) 65 €58 o i) () G E) G S e

Register Write Cyclei Register read Cycle} Memory Write Cycle Note Memory Read Cycle

Example: i80 CPU, 16bit, Byte Order=1x

nCS
RS
nWR ; ; ; ; ; } }
" 4 ST N NN A SN I U
D[1 5_0] Addr Data Addr Data Data1 X Data2 Data3 Datad Dummy DataT Data2 Data3 Datad
. [7:0] [7:0] [7:0] [7:0] [15:0] [15:0] [15:0] [15:0] Read [15:0] [15:0] [15:0] [15:0]

Register Write Cyclei Register read Cyclel Memory Write Cycle Note Memory Read Cycle

Example: M68 CPU, 16-bit, Byte Order=1x

nCS
RS J J
RIW ‘ |
e_ Y /Yy fyJry Yy ryryfy Yy ryfyrylry
o XX ED D e D DD —

Register Write Cyclei Register read Cyclel Memory Write Cycle Note Memory Read Cycle

Note:

1. Since the content of memory is latch into output buffer first, the dummy read operation is necessary to let the latch
data send to the output bus when the write cycle is changed to read cycle.

2, The content of address counter increases automatically based on the interface configuration.

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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6.4 CPU Interface 18 bit mode

18-Bit Bus Width CPU interface

Memory Access:

Data Transfer Format

Register Access:

Address cycle

Data cycle

| D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |
A A A A A A A A 4 A 4 y Y A 4 A 4 A 4 A 4 A 4 A 4 A 4
| R5 | R4 | R3 | R2 | R1 | RO | G5 | G4 | G3 | G2 | G1 | GO | B5 | B4 | B3 | B2 | B1 | BO |
| D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |
4 4 4 4 4 4 4 4
A7 A6 A6 A4 A3 A2 A1 A0
D7 D6 D5 D4 D3 D2 D1 DO

Example: i80 CPU

Example: M68 CPU

nCs

RS J J
nWR * * } * } } }
" } W—

D[1 7_0] \/ Addr Data Addr Data Data1 Data2 Data3 Data4 Dummy Data1 Data2 Data3 Data4
- A [7:0] [7:0] [7:0] [7:0] [17:0] [17:0] [17:0] [17:0] Read [17:0] [17:0] [17:0] [17:0]
. y . y Note
Register Write Cycle i Register read Cycle Memory Write Cycle Memory Read Cycle

1. Since the content of memory is latch into output buffer first, the dummy read operation is necessary to let the latch
data send to the output bus when the write cycle is changed to read cycle.
2, The content of address counter increases automatically based on the interface configuration.

nCS
RS J J

RW | |

e _Jvfvefe e e ey e e e e el
D[17:0] TN Addr Data Addr Data Dataf >< Data2 >< Data3 \/ Data4 _<Dummy>< Datal >< Data2 \/" Data3 Dat§4>_
_ Ao [7:0] [7:0] [7:0] [17:0] [17:0] [17:0] [17:0] Read [17:0] [17:0] [17:0] [17:0]
Register Write Cycle i Register read Cycle Memory Write Cycle Note Memory Read Cycle

Note:

The information contained herein is the exclusive property of toppoly Optoelectronics corporation, and shall not be
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6.5

CPU Interface input timing

180 System Timing Diagram

RS Y >
tas tan
CS <4+—> A IRV
VILX Vi
< > < PWaw, PWHR
WR % PWrw, PWiRr y > Vi
RD Vi itz —
< >
> tcyew , tcycr «—
tWRs
tWRr
tpsw tHWR
< - H;
“ Vi : Vm
DO ~D17 Vi Write data Vi -
{DDR {DHR
DO ~ D17 ; ! ¥$ Read data xi{ 7><
Item Symbol Min Typ Max unit
) tcyew 200 - — ns
Bus cycle time
tcycr 300 — — ns
. PWLw 40 - — ns
E_RD pulse width low
PWLr 150 - - ns
) i PWhw 100 - — ns
E_RD pulse width high
PWhRr 100
Pulse rise/fall time twRr, tWrf - - 25 ns
Setup time(RS,CS,WR RD) tas 10 - — ns
Hold time(RS,CS,WR RD) taH 2 - - ns
Data setup time tosw 60 - - ns
Data hold time tHWR 2 - — ns
Data output setup time tppR - - 100 ns
Data output hold time tDHR S - - ns

The information contained herein is the exclusive property of toppoly Optoelectronics corporation, and shall not be
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M68 System Timing Diagram
RS
R/W > < ><
< - —>
tAs6s taH68
/CS
) tcyes
tPwesR). tPW6s(W)
0.1VDD —> +——0.9VDD
E
. tDses tpHs6S
DO ~ D17 ~ Write Data |
< i topes |
DO ~ D17 taccss
Read Data
ltem Signal | Symbol | Min | Typ | Max. | Unit | Remark
Address setup time RS tases | 13 | _ | _ oS
Address hold time R/W tAHes 17
System cycle time RS tcves |400| — | — | ns
R/W
Data setup time , toses | 35 | _ | _
Data hold time U704 e | 13 ns
Access time tacces | — | — | 125 _
Output disable time toos | 10 | — | 90 | NS | Ct=100pF
: Read trwesr) [ 125 | _ | _ | _
Enable pulseWidth Write tewea | 55

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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6.6 Input Timing Characteristics
128 x 128
Line - o o - - - g & < & & N
No. -4 o oM 1% 1) M | e = by = = 5 =
D17...cceeene DO D17..ccveene DO D17...ccveene DO D17...ccveee DO
L1 “0000"H “0001°"H | ... “007E"H ‘007FH
L2 “0100°H “0101°"H | ... “017EH ‘017FH
L3 “0200°H “0201°"H | ... “027EH ‘027FH
L4 “0300°H “0301°"H | ... “037E"H “‘037FH
L5 “0400"H “0401"H | ... “047E"H “047FH
L123 “TA00"H TAO1T'H [ ..o “TATE™H “TATFH
L124 “7B00"H “TBO1'H [ ... “TB7E’H “TB7FH
L125 “7CO0H “7COT"H | ... “TC7TE’H “TC7FH
L126 “7D00’H “IDOTH | ... “ID7EH “ID7FH
L127 “TE00"H “TEO1T'H [ ... “TETE’H “TETFH
L128 “TFO0H “TFOTH | . “TFTE’H “TFTFH
96 x 96
e85 |&|5 |8 | 3(3|2|8|8)|¢8
D17...ccveee DO D17 DO D17..ccveee DO D17...cceene DO
L1 “0000"H “0001"H | ... “005E™H “005FH
L2 “0100°H ‘0101"H | ... “015E™H “015FH
L3 “0200°H “0201"H | ... “025E"H “025FH
L4 “0300°H “0301"H | ... “035E"H “035FH
L5 “0400°H “0401"H | ... “045E"H “045FH
L91 “6A00”H SA01H | ... “5A5E™H “5A5FH
L92 “6B00"H “6BO1'H | ... “5B5E"H “5B5F"H
L93 “5C00"H “CO1"H | ... “5C5EH “6C5F"H
L94 “6D00"H “8DOT"H | ... “5D5E’H “6D5F"H
L95 “5E00"H “SE01H | ... “5ESE"H “5ESFH
L96 “6F00"H SFOT"H | ... “6F5E™H “5F5F"H

- ————————————————————————————————————————————————————————————————————————————————————————————————————————— -
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6.7 SRAM Access Mode

> > > > > >

() (] (] (w] (] (w]

3, 3% 3, 33
[ [ | [

| | X1 ScanT [ X Scan Types
Xl <o %o ypes Xla <o Z'o ype:

- — — — — —

o) s s o) o) s

r r r r r r

X04>X0+n X04}X0+n

YOI ,/:I Y0

0 | *0 | *0 l 0| 0 | 1 l
= ,‘i

Y0+n ;’ Y0+n

+n xo - XO+n

Y, ——» Y,
Xown € % Xown € %
Y, 4—o Y,
1701 0 l \\\\\\\\\\\ 10 | 1 l
<\—\-
YO+n % Y0+n
KXo € % Ko € %
Y0+n 47 Y0+n
1 1 0 T 1 1 1 T
‘4’—/'
Y, €«<— Y,

*[ADDR_CTRL X, ADDR_CTRL_Y, ADDR _CTRL_XY] = "000” mode can operate in the
CPU and parallel RGB mode, and the other modes can gperate in the CPU mode 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
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6.8 Mode Setup

6.8.1 Normal (Moving) Mode

Data Input
R[5:0]
G[5:0]
B[5:0]

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

6.8.2

Data Input
RI[3]
GI5]
B[5]

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

» .
signal

> > Source
SRAM — Driver
Control - Timing
Register "] Controller
Regulator
&
Level Shifter
8 color Mode
> > Source
SRAM — Driver
Control - Timing
Register "] Controller
Regulator
&
Level Shifter

» .
signal

Reduce Frame rate, 60Hz—>40Hz, so change time step up 60/40
Vcom & source driver DC bias current reduce 40/60

Reduce RGB swing voltage 4V >2.8V
Reduce Vcom swing voltage 4V - 2.2V max. (adjustable)

Data (white) | Data (black)
Vcom high( +2.2V) 2.8V oV
Vcom low( 0.2V) oV 2.8V

6.8.3 8 Color Dithering Mode

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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. RGB Source
” Driver Output

. Panel Control

» Power Outputs

. RGB Source
” Driver Output

. Panel Control

» Power Outputs
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Data Input
R[5]
GI[5]
B[5] > > Source » RGB Source
SRAM —»  Driver " Driver Output
/CS, /WR(R/W) >
/RD (E), RS T
Control - Timing . Panel Control
Register ”1  Controller " signal
Regulator
& » P (0
Level Shifter » Power Outputs

(1) Reduce Frame rate, 60Hz 40Hz, so change time step up 60/40

(2) Vcom & source driver DC bias current reduce 40/60

(3) Reduce RGB swing voltage 4V =>2.8V

(4) Reduce Vcom swing voltage 4V = 2.2V max. (adjustable)

Data (white) | Data (black)

Vcom high( +2.2V) 2.8V oV
Vcom low( 0.2V) ov 2.8V

6.8.4 Partial Mode
(16/18bit color or 8 color mode)

Data Input
R[5:0]
G[5:0]
B[5:0] > > Source > RGB Source
SRAM —> Driver Driver Output
/CS, /WR(R/W) >
/RD (E), RS T
Control - Timing . Panel Control
Register ”1  Controller " signal
Regulator
& » P (0]
Level Shifter » Power OQutputs

Only display area, other area have no signal and no display

6.8.5 Sleep Mode
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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Data Input
R[5:0]
G[5:0]
B[5:0] > > Source 5 RGB Source
SRAM —> Driver Driver Output
/CS, /WR(R/W) >
/RD (E), RS T
Control - Timing . Panel Control
Register ”1  Controller " signal
Regulator
& » P O
Level Shifter » Power Outputs

Note 1: Only receive register data. SRAM data can be retained.
Note 2: The VCO is stopped in sleep mode.
Note 3: The power Vout1.6 is not off in sleep mode and is controlled by PS1 input.

Sleep Mode Setting Flow Sleep Mode Cancel Flow
PWDN B = 0 PAN_DISP[1:0] = 11
¢ (ROx20h)
PAN_DISP[1:0] =00 :
(ROx20h) PWDN_B =1
Sleep Normal Display

6.9 Control Flow

Sleep mode | \ Display mode change

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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TDO16THEB2
6.10 Input Signals, Basic Display Color and Gray Scale of Each Color
6.10.1 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 ojojojoj0j0j0j0j0j]0}j]0O]0O]JO]JO]O0O]O -
Blue 0j0ojojO0OjOjO|OjO]jJOjOjO |11 |1][1]1 -
Green |O]O0O|JO]JO]JO]|1T |1 |1T]1[1]1]0]J0]0O]O0O]O -
Basic Color Cyan ojojojojo 1|11 |1 1111111111 -
Red 11]1|1/1}]1{0)j]0J0j0j0O0O]0O]J]0OJ0O]J0O]O0O]O -
Magenta |1 |1 |1 ]1]|1]0]J]0|JO0O]JO]O]JO |1 [1T][1]1]1 -
Yellow |1 |1 |1 {1[1]1[1}{1]1]1]1]0]0]0]0]O0 -
White 1111111111111 17171]1 -
Black o0jojojo0oj0j]0|{0}]0|J]0|]0O0O]0O]|0O0]0O]0O]J]O]0O] RO
Dark 11]0/]0/0|0O|]O|0O|O|O]|]O]|]O|J0O]O]|]O|O]|O]|R1
o0|{|1/0/j0(0]0]|]0]0O|J0O]|]0O0O]0O]0O]O|J]O]J]O]0O] R2
Gray Scale 1 R3~
of Red R28
) 1]0[1|1]1]0|/0]|0|0O0|0]|O0O|0O0]0O]O]0]O0]R29
Light oj|1/1]1]1/0[0]|]0|0|O0O|0O0O]|]0O|O0O|0O0][O0]O0]|R30
Red 111/1}/1{1{0]0|/0]0]|]0]0|]0]0]0O0]0O0]0]|R31
Black |0|0]|]0O|0O|0O]|]O|0O|O|O|O|O|JO]|]O]|]O|JO]O] GO
Dark 0|j0ojojojO|j1]O0O]jO|J0O|O|O]|]O]|O|JO]O]O0]| &1
0/j0J0)JO0O]0O]O|1]0O0]O]0O]0O|O|]O]O]|0O]O0]| G2
Gray Scale T G3~
of Green G60
l 0j0/0jOojO]|1]O|1T]1]1]1]0|]0]0O0]0]O0]GSk
Light ojojojojojoOo{1|(1]|1]|1|1]0]0O|0O]|0O|O0O]|G62
Green |O]O0O|JOJO]O]|1T]|1|1]1]1]1]0]0]0]|0]O0]G63
Black |[0|0|O|O|0O]O|O|O]|O|O|O|O|O]|]O|JO]O] BO
Dark ojojojoj0j0j0jojojo0joj{1yj0j0j0j0)] B1
ojojojo0j0;j0|0j]0jJ]0j0O]0O|O]1]0]|]0O]O0O] B2
Gray Scale T B3~
of Blue B28
l ojojojojo0jo0jojojojojoj1j0j1j111]8B29
Light 0/0]0 00|01 ]1]1]1]B30
Blue 0]0]O0 oOjof{1]1[1]1]1]B3

The information contained herein is the exclusive property of toppoly Optoelectronics corporation, and shall not be
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6.10.2 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 ojo|jlo0o|O0O|lO|]O|lO|O|O|O|O|O|O|O|O|O]O|O -
Blue o|o|lo|oOo|O]|OfOlO|OjO|O|Of1T]|1][1|1]1]1 -
Green |O|O|O|O|O|Of1|1|1]1|1]1|/0]0|O0O|0]O0]|O -
Basic | Cyan o(ojojojojojtj1 {11111 111(1(1]1 -
Color Red 111(1(1{1(1|0|{0|l0O|O|O|O|O|O|O|]O|0O]|O -
Magenta |1 |1 |1 |1 |1 [1]0]0|0|O0O|O|O|1]|1|1]1[1]1 -
Yelow |1 |11 ]1]|1[1]1]|1|1|1]1]1]0|0|0|0|0]|O -
White 11111 (111111111 ({1[1[1]1]1]1]1 -
Black o|o|lo0o|O0O|lO|O|O|lO|O|O|O|O|lO|O|O|O|O|O0]| RO
Dark 110(0|0|0O0|O|O|O|O|O|O|O|O|O|O|O|O0|]O0]|R1
o|1|0|0|O|O|OJO|O|O|O|O|O|O|O|O]|]O|O0]|R2
Gray
1 R3~
Scale
R60
of Red
l 1710(1/1|1(1|0/{0|0|0O|O0O|0O|O0O|O|O0O|0|0]|O0]|Rs61
Light o(1|/1|1|1]|1|/0/0|0|0O|O0O|O0O|O|O|O0|O0]|O0]|O0]|R62
Red 111(1/1{1(1]0/{0|0|0O|0O0O|O0O|O0O|O0O|0O0O|O0|0]|O0]|R6S3
Black ojo|lo|O0O|lO|OfOlO|O|]O|O|O|lO|O|O|O]|]O|O]| GO
Dark ojo|j0|O|lO|]O|1|0|O0O|O|O|O|O|O|O|O|O|O0]| G1
Gray ojo|o0o|O|O|]O|Ol1|]0]O|O|O|lO|O]|O|O]|O|O0]| G2
Scale 1 G3~
of G60
Green l olojo|o|oOo|Of1|/O|1|1|1]|1]|0|0|0|0|0]|O0]|G61
Light oj,o|lo0o|O0O|lO|]O|O|1|1]|1|1]|1|/0|0|O0O|0O0]|O0]|O0]|GB2
Green |[O|O|O|O|O]|Of1|1|1]1|1]|1|/0]0|0|0]0|O0]|GB3
Black ojojo|O|lO]JO|OjO|O|O|O|O|lO|O|O|O|O]|O0O]| BO
Dark ojo|0O|O|lO|O|OlO|O|]O|O|O|1|0O]|O|O]|O|O] B1
ojojo0o|O|lO]JO|OjlO|O|O|O|O|lO|1]|]0O|O|O|O0]| B2
Gray
T B3~
Scale
B60
of Blue
l o|o|jlo|oOo|lO|O|O|lO|O|]O|O|O|1]|0O|1|1]1]|1|B61
Light ojo|jo|O|O|]OfO|lO|O]jO|O|O|O|1T][1|1]|1|1]|B62
Blue ojojo|O|lO|]OfOjlO|O|O|O|O|1|1]|1|1]|1|1]|B63

The information contained herein is the exclusive property of toppoly Optoelectronics corporation, and shall not be
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TDO16THEB2
7 OPTICAL CHARACTERISTICS
7.1 Main panel Optical Specification (LED current =15mA)
Ta=25°C
ltem Symbol | Condition | MIN | TYP | MAX | Unit |Remarks
O right 60 >60 -
. O jett 60 >60 -
Viewing Angles CR=2 Degree| Note 7-1
Oy 30 | 35 -
edown 60 >60 -
Contrast Ratio CR ©=0° 200 | 300 | — — | Note 7-2
Response Time Tr+Tf 0=0° - 35 | 45 ms | Note 7-3
Luminance (I;=15mA) L ©=0° 200 | 240 | — | cd/m? | Note 7-4
, - Xw 0.283|0.326|0.350
White Chromaticity ©=0° — | Note 7-5
yw 0.298(0.341(0.365
. XR , 10.565|0.615|0.665
Red Chromaticity ©=0 - Note 7-5
YR 0.300(0.350{0.400
. XG , 10.267(0.317|0.367
Green Chromaticity ©=0 - Note 7-5
YG 0.529|0.579(0.629
- X8 , 10.096/0.146|0.196
Blue Chromaticity ©=0 — | Note 7-5
VB 0.090(0.140{0.190
NTSC NTSC ©=0° 45 | 50 -- % | Note 7-5
Uniformity UL ©=0° 78 | >80 | -- % | Note 7-9
MicroReflectance R ©=10° 1.5 | 2 - % | Note 7-8

7.2 Basic Measure Condition
(1) Ambient Temperature: Ta=25°C
(2) Testing Point: Measure in the display center point and the test angle ©=10°

(3) Measuring System

a. Measure System A

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: 23/30



tc?;:pa!y
TDO16THEB2

Photo Detector

Light
Source
LCD Panel
b. Measure System B (6 =10deg)
Oscilloscope
Photo
Detector .
Light
Source
e 300
Data Signal Input T | LcD Panel

c. Measure System C

TFT LCD Module
with Backlight

Photometer

Data Signal

35cm ‘|_ Input

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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Note 7-1: Viewing angle diagram:

Normal
e=0

O©:ViewingAngle 7~ X TR
® : Viewing Direction 3 O'clock

®=0°

12 O'clock
$=90 e

6 O'clock
& =270°

¢
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

CR =
Luminance with black image

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

White Black White
— - -

]

[&]

c

©

k=

£

=)

-
10% ————7 A -r———-
0% ~7777] i i ik Mt

Note 7-4: Luminance: (Measure System C)
Test Point: Display Center

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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LED Current If =15 mA
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

CR =
Luminance with black image

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

Note 7-8: 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

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:

16W! 13w ! 13w !1/6W‘
(D TR ) E— )

A f f f 7
| |

|
Y. L._ — )= -4
A

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

[ [ [ T

_._.@,._.@,._._._

| 1/6H

1/3H

A
A

1/6H, 1/3H

A 4 I | |
| | |
W

A
A 4
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8 RELIABILITY

No Test ltem Condition
1 |High Temperature Operation Ta = +70°C, 240hrs

2 |High Temperature & High Humidity Operation [Ta = +40°C, 95% RH, 240hrs
3 |Low Temperature Operation Ta = -20°C, 240hrs

4 |High Temperature Storage (non-operation) |Ta = +70°C, 240hrs

5 |Low Temperature Storage (non-operation)  |Ta =-30°C, 240hrs

6 |Thermal Shock (non-operation) -30°C «- 70°C, 30 cycles

30 min 30 min
7 |Resistance to Static Electricity Discharge C=200pF, R=0Q;
(non-operation) Discharge: £150V

3 times / Terminal

8 |Surface Discharge (non-operation) C=150pF, R=330 Q (Non-OP)

Discharge: Air: £15kV; Contact: £8kV

5 times / Point; 5 Points / Panel(System)
MM(Machine Mode)

9 |Vibration (non-operation) Frequency: 10~55~10Hz; Amplitude: 1.5mm

Sweep Time: 11 min
Test Time: 2 hrs for each direction of X, Y, Z

10 |Shock (non-operation) Acceleration: 100G; Period: 6ms
Directions: £X, %Y, £Z; Cycles(Once for each

direction)

Ta: Ambient Temperature

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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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 prohibition 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
distributed, reproduced, or disclosed in whole or in part without prior written permission of toppoly Optoelectronics
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10 MECHANICAL DRAWING
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11 PACKING DRAWING

(4).

Empty tray (1pcs)

Tray totld 21 layers

|
|
P Module Qty = 2000cs
- /

~~_LDPE bag

TD016THEB2 Module delivery packing method
1. Module packed into tray cavity (with Module display face down).
2. Tray pack with module (Tray stacking with 20 layers) and with 1 empty tray above
3. The stacking tray unit.2pcs desiccant put above the empty tray. Stacking tray unit put into the
LDPE bag and fixed by adhesive tape.
4. Pack the package unit into the carton, and with 2pcs cardboard under the package unit.

5. Carton tapping with adhesive tape.
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