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VARITRONIX LIMITED

Specification
of
LCD Module Type
Model No.: TLM-L120FTH-01
1. General Description

Color LTPS TFT 128 x RGB x 160 LCD Panel:
. 128xRGBx160 dots 65 K/262K LTPS (low temperature poly silicon) TFT transflective LTPS dot

matrix LCD module.
o Display size (diagonal): 1.2 inch.
o Driving IC: “TOPPOLY Optoelectronics corp.” TP0O20A ASIC or equivalent.
o Driving IC: “TOPPOLY Optoelectronics corp.” TPO21A level shift(13ch),DC/DC converter, 2 mode

power save or equivalent.
o Logic voltage: 2.7V.
o Viewing angle: 6 o’clock.
o FPC for module and FPC for backlight.
o White LEDO2 backlight.
o Normally white.
. Low power.

2. Mechanical Specifications

The mechanical detail is shown in Fig. 1 and summarized in Table 1 below.

Table 1

Parameter Specifications Unit

Outline dimensions 25.6(W) x 39.5(H) x 7.2(D) mm

Active area 19.01(W) x 23.76(H) mm

Color TFT Display format 128 x RGB x 160 dots

128 x RGB x 160 Color configuration R.G.B. stripe -

Dot pitch 0.1485(W) x 0.1485(H) mm
Weight Approx. 5.0 grams
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Figure 1: Outline Drawing
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CS i TLM-L120FTH-01
— | < TFT Panel i
VR ‘ g 1.2" i
oRD 3| LTPSTFTLCD DISPLAY
SGND 128 X RGB X 160 DOTS 3
DO~D15/ m ‘ | H Driver | |
DO~-D17 ‘ TP020
RST | . |
RS i C-(I;Ir:?rltr)llgl’er |
HOST1 | |
! Data |
i Signal !
N |
‘ Control
; Signal 3
VCC1 ! N i
@ i i
GND TPO21
DC/DC +LS
WHITE LEDO2 BACKLIGHT
oLED- |
o-ED*+ i 3

Figure 2: Block Diagram.
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3.

Interface signals
Table 2: Pin assignment
Pin No. | Symbol Description
1 VVCC1 | Power supply 1 for a logic circuit.
Chip select input pin.
2 "CS | Data input/output is enables only when CS(CS1) is low and CS2 is high.
When chip select is non-active, D17 to DO will be high impedance.
When interfacing to a 6800-series MPU, read/write is enabled at;
WR = “H”: read.
3 WR | WR = *“L”: write.
When interfacing to an 8080-series MPU, WR is enabled at low.
The signals on the data bus are latched at the rising edge of the WR signal.
When interfacing to a 6800-series MPU: Active High. This pin is used as an
enable clock input pin of the 6800-series MPU.
4 ‘RD | When interfacing to a 8080-series MPU: Active Low.
This pin is connected to the RD signal of the 8080-series MPU. While this signal
is Low, data bus output is enabled.
5 GND | Ground for the logic side. GND = QV.
6 DO
7 D1
8 D2
9 D3
10 D4
11 D5
12 D6
13 D7
14 D8 | 18-bit bi-directional data bus.
15 D9 | When chip select is not active, D17 to DO will be high impedance.
16 D10
17 D11
18 D12
19 D13
20 D14
21 D15
22 D16
23 D17
24 RST | Hardware reset input pin. When RST is “L”, initialization is executed.
o5 RS Register select input pin. RS=*High”: Inc_jicates that D17 to DO are display data.
RS="Low”: Indicates that D17 to DO are control data.
26 LED- | LED cathode.
27 HOST1 | Select CPU interface (0:180, 1:M68).
28 LED+ | LED power supply.
29 NC | Not connected.
30 NC | Not connected.
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4. Absolute Maximum Ratings

4.1 Electrical Maximum Ratings — For IC Only
Table 3:Electrical Maximum Ratings for TP021A

Parameter Symbol Min. Max. Unit

Supply voltage (VCC1) VCC1-GND -0.3 +4.0 \Y/

Supply voltage (GND) GND -0.3 +0.3 \Y/

Supply voltage (VOUT?2) VOUT?2 -0.3 +11.5 \Y

Input voltage Vin -0.3 VCC1+0.3 \Y

Note: 1.) The modules may be destroyed if they are used beyond the absolute maximum ratings.
2.) All voltage values are referenced to GND = 0V.
4.2  Environmental Condition

Table 4
Operating Storage
Temperature Temperature
Item (Topr) (Tstg) Remark
Min. Max. Min. Max.
Ambient Temperature 0°C +40°C | -10°C | +60°C Dry, 240 hours
Humidity

90% max. RH for Ta=25°C

No condensation

Vibration (IEC 68-2-6)
cells must be mounted on
a suitable connector

Frequency: 10 ~ 55 Hz
Amplitude: 0.75 mm

Duration: 20 cycles in each direction.

3 directions

Shock (IEC 68-2-27)
Half-sine pulse shape

Pulse duration: 11 ms
Peak acceleration: 981 m/s* = 100g

Number of shocks:

3 shocks in 3

mutually perpendicular axes.

3 directions
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VL-FS-TLM-L120FTH-01 REV. A

5. Electrical Specifications

5.1 Typical Electrical Characteristics

At Ta=25°C, VCC1= 2.7V, GND=0V.

Table 5: Typical Electrical Characteristics for TP021A

Parameter Symbol Conditions Min. Typ. Max. Unit
Supply voltage (logic) | VCC1-GND - 2.7 3.0 \
Input signal voltage V|_n_H “H” level 2.7 2.8 3.0 \
Vin L “L” level 0 - 0.25 \Y/
Supply current _
(Logic & LCD) ICC1 VCC1=2.7V - 3.95 - mA
Supply voltage of white
LEDO2 backlight VLED 31 33 | 35 |V
Brightness of backlight Forward current 2
(on the backlight surface) =15 mA 1,600 1 2,000 ) cd/m
Number of LED
100x dies=1
Uniformity (Minimum/ 80 - - %
Maximum)

Note (1): There is tolerance in optimum LCD driving voltage during production and it will be within the
specified range.
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5.2 CPU Interface 16 bit mode for TP020

1 .Signal data

BODR:00 (5| D14| D13 | D12] D11 Do D9 [ D8 [ D7 [ D6 | D5 | D4 | D3 | D2 | D1 | DO |

HENENEENENEN

Ist cycle — _ — _ —_ _ — — —_ _ _ —_ — _ RS R4
2nd cycle R3|R2Z|RI|RO|G5| G4 | G3 | G2| Gl | GO | B5 | B4 | B3| B2 | Bl | BO

BODR:01 "5 5T D14 [ D13 [ D12 D11 D1 D9 [ Ds [ D7 [ D6 [ D5 [ D4 | D3 | D2 | D1 | Do |

b b d by

Ist cycle R5| R4 | R3|R2|RI |RO|G5|G4 | G3 | G2 | Gl [ GO | BS | B4
2nd cycle Bl | BO | — — — — — - —

BODR : Ix

[D15[p14[ D13 [ p12[p11 [ 10| Do | s | D D4 D3 D2 | D1 | Do |

EEEE RSN

[Rs [Ra[R3 [ R R [ RO [ Gs [ 4] a3 | Bs | B4 | B3 | B2 | BI | BO

2. Command data

1-time write mode | D15 | D14 | D13 [ D12 [ D11 [D10[ D9 [ D8 [ D7 [ D6 [ D5 [ D4 | D3 [ D2 | D1 | Do |

b

Ist cycle — - — - — - - - A7 | A6 | A5 | A4 | A3 | A2 | Al | AO
2nd cycle — — - — — — — — | D7 { D6 | D5 | D4 | D3 | D2 | D1 | DO
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3. Input timing waveform

BODR:00
180 System
1)command (Write mode)
RS T
I I
/WR L4 14
/RD H
D[15:0]

X

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

3)command (Read mode)

RS
—
s L
L S —
/RD L4
D[15:0] W
Address[7:0] Register[7:0]

2)data (Write mode)
RS H
CS ]
wrR A4 14 14
/RD H
D[15:0]
Datal[1:0] | Data2[1:0]
Datalf15:0] Data2[15:0]
4)data (Read mode)
RS H
CS ]
WR H
N EJE IR Y
D[15:0]
Datal{1:0] | Data2[1:0]

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

CPU Interface 18 bit mode for TP020

1 .Signal data

[D17 [ D16 [ D15 [ D14 [ D13 [ D12 [pi1 [p1o] po [ D8 [ D7 [ D6 [ D5 [ D4 [ D3 | D2 | D1 | Do |

\ 4

A

v

A A
[Rs [Re [R3[Re[RI[RO[Gs [aa|a3]a

A\ 4 A v 4
2[c1[co[Rs [Re [R3 [ R2 [ RI | RO |

2. Command data

1-time write mode

[ D17 ] D16 [ D15 [ p14 [ D13 [ D12 | D11 [ D10 D9 | D8

[p7 [ D6 [ D5 [ pa [ D3 [ D2 [ D1 | DO |

A y A A 4 A A

A A A 4 A A 4 A v

A7 | A6 | A5 | A4 | A3 | A2 | Al | A0

D7 | D6 | DS | D4 | D3 | D2 | D1 | DO
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Address[7:0]

Register[7:0]

3. Input timing waveform
i80 System
1)command (Write mode) 2)data (Write mode)
RS T RS H
CsS 1 [ CS ]
wr LA L4A wr ALK L41L4
/RD " /RD H
D[17:0] W D[17:0]

Datal[17:0]

Datal[17:0]
Datal[17:0] Data2[17:0]
3)command (Read mode) 4)data (Read mode)
RS RS H
I
Ccs - cs 1
WR T A WR H
/RD L4 RD  TLALELELE
D[15:0] W D[15:0]
Address[7:0] Register[7:0]

Data2[17:0]

Input Timing Characteristics for TP020

128 x 160

= = (=3 bo} v - § § é E E E

&~ Q =} -4 o - -4 < ) -4 & )

D17 .D0|D17 D0 D17 .D0|D17 .D0
L1 “0000”H “0001”H “007E”H “007F”H
L2 “0100”H “0101”H “017E”H “017F”H
L3 “0200”H “0201”H “027E”H “027F”H
L4 “0300”H “0301”H “037E”H “037F”H
L5 “0400”H “0401”H “047E”H “047F”H
L155 “9A00”H “9A01”H “9A7E”H “9A7F”’H
L156 “9B00”H “9B01”H “9B7E”H “9B7F”H
L157 “9C00”H “9C01”H “9C7E”H “9C7F”H
L158 “9D00”H “9D01”H “9D7E”H “9D7F”H
L159 “9E00”H “9E01”H “OE7E”H “9E7F”H
L160 “9F00”H “9F01”H “OF7E”H “OF7F”H
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5.3 CPU Interface input timing
5.3.1 180 System CPU Interface
WV
RS % VL
Tas
CS
Ve I-/ PWaw, PW=r
; PWiw. PWiz e |8 <
WR & _ yﬁf Vm
RD L VI VIL ﬁ AN
ol P
tovow fores. +—H
twrse
TwEr
tosw fizih]
ok > -
D0 ~D17 ><= :‘:-‘i Write data 2]: ;><
tome toem
DO~ D17 ; | VB Read data Vi ﬁ><
| 1:'.]]_ T,..':]_ -
Item Symbol Min Twp Max umnit
. tovew 200 — — ns
E_RD cycle time
tover 300 — — ns
_ PWow 40 — — 1%
E_RD pulse width low -
PWizr 150 — — 13
_ ) PWaw 100 — — ns
E_RD pulse width high -
PWar 100
Pulse nise/fall tume twhr, twes — — 25 ns
Chip select setup time tas 10 — — 13
Chip select hold time tam 2 — — 13
Data setup time fosw 60 — — 13
Data hold time tewR 2 - — s
Data output setup time tooR — — 100 1s
Data output hold time toHR 5 — — 13
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5.3.2 Power On Sequence

VDD e

RESET 'r’

MCLE, | i i i E Artita

HE,
THAT AfinY

S U U U U UL

Comnrrol i i Artiva
; ]
Signals

Diata out

1 frame+ e i'.fr?ar_a il:'ra:ue :

5.3.3 Power Off Sequence

1
! i !
DWDN —\ : : !
- : :

MCLE,

HS,
DATAMM)

Control i dnes
Signals i
o —— |
Drata ot akid ALL Data - High : |
| i
! , :
. - - i

3 frame 10 frame
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6. Optical Characteristics

6.1 Panel Optical Specification

6.1.1 Transmissive Mode

Ta=257
ltem Symbol | Condition MIN TYP MAX Unit | Remarks
=211 40 45 -
512 40 45 --
Viewing angles CR=2 Degree| MNote 6-1
a21 40 45 -
5922 50 60 -
Contrast ratio CR 40 50 -- MNote 6-2
Luminance L 30 37 - cd/m?®
Mote 6-3
Transmittance ratio T a=0" TBD TBD -- Yo
. X 0.22 0.32 0.42
White 023 | 033 | 043
Red X 0.4 0.5 0.6
. y 0 =0 0.22 0.32 0.42
Chromaticity Green | X O 025 [ 035 | 045
y 0.39 0.49 0.59 Note 6-4
Blue X 0.07 0.17 0.27
y 0.07 0.17 0.27
Rising
Response Time Tr Tr+Tf 25°C — 20 40 | msec
Falling
Tf
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6.1.2 Reflective Mode

Ta=25C
ltem Symbol Condition MIN TYP MAX Unit | Remarks
211 40 45 -
&12 40 45 -
Viewing angles CR=2 Degree| Note 6-1
2821 40 45 -
0522 50 60 --
Contrast ratio CR 2=10° 10 15 -- MNote 6-5
Xypom 0.28 0.33 0.38
Chromaticity White e=0° Mote 6-6
Ywom 0.31 0.36 0.41
Reflection ratio R 28=10° 15 20 - Y Note 6-7

6.2 Basic Measure Condition
(1) Ambient Temperature: Ta=251

(2} Testing Point: Measure in the display center point and the test angle =0

(3) Measuring System

a. Measure System A

Photo Detector

Source

Light
Source
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b. Measure System B
Oscilloscope 4\
Photo
Detector Light
S
e 30° ource
Data Signal Input T—| | LcD Panel
c. Measure System C
Photo
Detector
[
Data Signal
| I _y———— LCD Panel
nput | | Di
Diffuser

(O Light Source(D65)
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Note 6-1: Viewing angle diagram:

Normal
=0

8: Viewing Angle
(b: Viewing Direction 3 O'clock

qa=0

12 O'clock

=90 .

e b

6 O'clock
Q=270

9 O'clock
=180
Mote 6-2: 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 6-3: Luminance: (Measure System C)
Test Point: Display Center

MNote 6-4. Ghromaticitg.r: The same test condition as Note 7-3.

Mote: 6-5: Contrast Ratio: (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 6-6: 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 6-7: Chromaticity: (Measure System A)
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7. Specification And Inspection Items

7. Specification And Inspecticn [tems
7.1, Shipping Cosmetic Specification
7 .1.1 Display Inspection (Operating}

[tem Criteria for defect Inspection pattern

Display function No display malfunction All pattem

No obvious vertical and
Line defect horizental line defect in white - White
or black (Note 1)
Visible through 5% ND filter
Mura
{Note 2}

7 .1.2 Dot Defects
7 .1.2.1 Inspection Conditions
® Viewing distance: 35 cm
® Ambient illumination: standard 500 Lux
® Light source condition: based on the specification
® View angle (CR > 2): U/D: 100°, L/R: 90°

Sit in front of screen and look up, down, left and right then adjust the screen till it is

not visible from 4 directions. The angle range is flexible to locate the monitor.
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7.1.2.2 Dot Defect Specification

Inspection standards Inspection pattern
Bright dot defect (Note 3)
feasii Nuiiher Dark dot defect (Note 4)
Joined dots defect (Note 5)
Small Bright dot defect (Note 6)
Bright TBD
- Gray White
Dark TBD

(a) The distance between black dot defects or bright dot defects should be larger than 4
mm apart.
(b) Definitions of joined bright dot or dark dot defects are as follows:
(i) Three joined dark dot defect must be nil.
(i1) Two pairs of joined dark dot defects are maximum.
(Two dark dots in junction is regarded as one dark dot).
(¢) Point defect definitions:
(i) Area = 1/2 Dot (0.0495x0.1485mm)
(1) Bright dot defect is visible through 5% ND filter.
(1i1) Dark dot defect is invisible through 5% ND filter.
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7.1.3 External Inspection
Inspection Item Inspection standards Note
Width (mm Len min Acceptable Qty
0.1<W -—- 0 L
Scratches (Note 7) 0035<W=01 |L=20 2 P
003<W=0.05 [L=40 4 /\
W=0.03 - Ignore W
Average Diameter (mm) Acceptable Oty
Bubble on the polarizer [*-5<D 0 ( ) a
(Circular) 0.25<D=<0.5 1 i I
(Note 7} D=<0.25 Ignored i ¢ b ’
Note: D=(a+hbh)/2
Bubble on the polarizer |Invisible at Active area Acceptable Oty
(Linear} 0
(Note 7} a
Average Diameter{mm) Acceptable Oty
Spots (Note 7) 0.25<D 0 i
(Black and white) 0.15<D =025 3 | =
& Stain D=0.15 [gnored >
Note: D = (a+b)/2 ! b
Maximum allowable  |N=3
mumber of defect
Note 7:
Polarizer
—»| Inspection Area [€—
Ignoring Area ¢/ Polarizer
-
M Polarizer
ctive Area .
B Inspection Area

> &
Ienoring Area
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7.14

Up Strata Glass

FPC Bounding Side Conner
T
X=1.5mm % ¥ = 2.0mm
T: Ignare T = 2.0mm
v Z: [gnare Z Z: [enore
Z
X

Other Side Crack

p:4
= 1.5mm
Z
T: [enare MNeone
Z: [gnare
T

7.2 Acceptable Quality Level (AQL)
7.2.1 Classification of Defects

Defects are classified as major defect and miner defect, according to the degree of defect
defined herein.

7.2.2 Major Defect
A major defect is the defect that is likely to result in failure, or to reduce materially the
usability of the product for its intended purpose.

7.2.3 Minor Defect
A minor defect either is the defect that is not likely to reduce materially the usability of
the product for its intended purpose, or is a departure from an established having little
bearing on the effective use or operation of the product.
Specific criteria of judgment on major or minor defects or otherwise shall be in
accordance with the attached “Classification of defect”.
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7.3 Sampling Condition

Unless otherwise agreed in written, the sampling inspection shall be applied to the incoming

inspection of customer.

7.3.1.1 Lot size: Quantity of shipment lot per model
7.3.1.2 Sampling type: Normal inspection, single sampling

7.3.1.3 Inspection level: Level IT
7.3.1.4 Sampling table: [SO2859 (Also known as MIL-STD-105E)

7.4 The AQL for major and minor defects is defined as follows:

® Major defect: 0.4
® Minor defect: 1.0

7.5 Environmental Conditions
® Room temperature: 20 ~25C
® Humidity: 65 * 5% RH

7.6 Sampling Plan

Item Inspection Item Classification
1 No display function Major
2 [ine defect Major
3 Dot defect Minor
4 Scratches Minor
5  |Bubble onthe polarizer(Circular} Minor
6  |Bubble on the polarizer (Linear}) Minor
7 Spots(Black and white} & Stain Minor
8  |Bezel appearance Minor
Sampling table MIL-STD-105E
Inspection level Level II
Majer defect 0.4
Miner defect 1.0
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7.7 Defect comment

Note 1 : Line defect
i-

Note 2 : Mura & Non-uniformity

Note 3 : Bright dot defect

Note 4 : Dark det defect

Note 5 : Joined dot defect

Note 6: Small bright dot defect
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8. Handling Cautions

8.1 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

Necessdry.

(4} In the process of assembly the madule, shield case should connect to the ground.
8.2 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 net 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.
8.3 Others

{1} Turmn 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 liguid crystal leaks out or

not. If your hand touches liquid crystal, wash your hand cleanly by water and soap as soon
as possible.
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9. Reliability Test Report
No Test Item Condition
1 |High Temperature Operation Ta = +707, 240hrs
2 |High Temperature & High Humidity Operation |Ta = +40°C, 95% RH, 240hrs
3 |Low Temperature Operation Ta=-207, 240hrs
4 |High Temperature Storage (non-cperation) Ta = +807C, 240hrs
5 |Low Temperature Storage (non-operation) Ta =-307C, 240hrs
6 |Thermal Shock (non-operation) -30°C <807, 50 cycles
30 min 30 min
7 |Resistance to Static Electricity Discharge C=200pF, R=02;
(non-operation) Discharge: +150V

3 times / Terminal

8 |Surface Discharge (non-operation) C=150pF, R=3301%;

Discharge: Air: £15kY; Contact: £#8kY
5 times / Point; & Points / Panel

Ta: Ambient Temperature

“Varitronix Limited reserves the right to change this specification.”
FAX: (852) 2343-9555.
URL.: http://www.varitronix.com

- END -




