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A. General Specification

Page 3

The specification shall be applicable to the TFT-LCD product with polarizer, driver IC which is
designed for cellular phones, without FPC, and backlight unit attached. (Except remarked

with special description)

1.Physical specifications

NO. Item Specification Remark

1 Display method Active matrix TFT

2 Display mode Transmissive type

3 Display resolution (dot) 128 X RGB(V) X 160(H)

4 Active area (mm) 30.34(W) x 37.92(H)

5 Screen size (inch) 1.91(diagonal)

6 Pixel pitch (mm) 0.079 x RGB (V) x 0.237(H)

7 Color configuration R. G. B. strip

8 Display color 16/18 bits, 65K /262 K colors With IC operated

9 Surface treatment Anti-Glare (Haze 25%)

10  |Overall dimension (mm) 33.736(W) x 45.42(H) x 1.08(D) Polarizer attached
11 Gray scale inversion 12 o’clock IC pad on bottom
12  |Viewing direction 6 o’clock

13 |Weight (9) 3.5+_0.5

14  |Display viewing area location |Centered

15  |Driver IC type COG type on glass center

16  |Compatible driver IC of design |Samsung S6D0151

Remark: All the completed panels were inspected by full function testing after

production process were completed. As the electronic/production procedure/testing
restrictions, “there will never be aging process included within the production
process’.
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2. Block diagram

Source Driver IC (S6D0151 or compatible)

DC/DC
Source + Gate
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T-Con Grayscale
Manipulation
Voltage CKT
RAM
Liquid Crystal Panel
128RGBx160

The TFT-LCD module should be completed by preparing polarizer, driver IC.
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B. Electrical specifications
1. FPC PAD pin assignment (please refer to the IC specification — Samsung S6D0151)

Pin No. Symbol Pin No. Symbol Pin No. Symbol
1 DUIRRY 45 WEE a7 DURNY
2 D UMY 50 R 98 soH
3 OO 51 CEB 99 WSH
4 WO L ES 100 WiGH
5 Rrielel i 53 E_WEER 101 WYOOMOUT
3] R OUT b4 FWEB _RDE 102 WOOMOUT
T E_IN 5E ENABLE 103 TG
2 TG 1) DOTCLE 104 R OUT
9 WCOOMMOUT 5T HEYMNC 105 E IM
10 WOOMOUT 5R RO 106 RiselN
11 CEE+ 54 D1 107 WO
12 234+ &0 sDO 108 WCOM
13 CEE- 61 DEO 109 DR
14 CEE- 62 DBl 110 DR
15 C11+ 63 DRZ
1G 11+ £d DBz
17 11— B DEBE4
12 C11- 313 DBEE
14 WL 67 DEG
20 WCL 63 DBEY
21 ANDD 332 DBE2
22 ANDD To FLM/TEST OUT
23 ANDD 71 DES
24 DD T2 DB10
25 WD T3 DB11
26 WOOME T4 DB1Z2
27 WOOMH (= DBE13
28 sACOMH TG DB14
29 SCONML T DB1E
a0 WOOML Ta DBE1s
31 RO T4 DB1T
32 ST 20 RESETE
33 T 21 In3
34 ST 22 M2
ab Wi a3 M1
36 ST 24 M0
37 DD 25 SGL
38 WD 26 5L
39 DD 27 SGL
40 REDD a8 21—

41 REWDD 29 C21-
42 DD a0 CE1+
43 WD 91 C214
44 WEEA 9z C2E-
4k WEsA 93 C22-
45 WEEC a4 CE2+
47 WEEC 95 CEE+
48 %/EE 96 DURNDY
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2. Operation sequence

a. Flow chart (by S6D0151) —The registers below are designed for the TFT-LCD based
on the driver IC specification of Samsung S6D0151. The panel performance or
quality is not guaranteed while the extra testing or design conditions operated not
listed in the specification.

Table 1: Power on

Table 2: Display and
power settings

P
al

A 4

Table 8: Sleep mode exit

Table 3: Display on

A

A

I
Mode Table 6: Partial mode exit

__________________________________________________
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Table 5: Partial mode set Table 7: Sleep mode set

4 Display off, oscillator off,

and power control off

) 4
Table 4: Power off
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b. Command sequence table
Table 1. Power on

INSTRUCTION R/W|D/C| REG DESCRIPTION
1 Power On
Wait 1ms
H/W Reset
2 |Software Reset Control 0 | 0 | R72h
0 | 1 |0x0000
3 [Start Oscillation 0 | 0 | ROOh [--Start Oscillation
0 | 1 |0x0001
Wait 10ms

Table 2. Display and power setting

INSTRUCTION R/WD/C| REG DESCRIPTION
--MTPSEL OFF(IF NOT USE MTP
’ MTPSEL 0 | 0 | RB4h (IF NOT US )
0 | 1 |0x0000
--VCI1:2.40V ; first setting Low VCI1
5 Power Control 2 0 | 0| R12h irst setting Low
0 | 1 |0x0051 |voltage
0 R13h |--Select VCOMH vol justi
3 Power Control 3 0 3 Sle ect QO VO .tage adjL.J?;’[lng
0 | 1 |0x0800 |--First setting operation amplifier OFF
--Setting VCOML voltage level
0 10| Ri4h negative voltage
4 Power Control 4 --Setting COM output amplifier
voltage: 5.1612V(GVDD*1.122)
0 | 1 |0x72EC

--Setting VCOMH level
voltage:4.5793V(GVDD*0.9955)

i |
Setting internal oscillator 0 | 0 | Réth |-Setting intemnal OSC

5 o Freq. :275.52K(Follow customer rule
oscillation frequency 0 | 1 |0x001B
to frame Freq. :105Hz)

0 | 0| Rion |-Source OP level 04.
6 Power Control 1 --VGH voltage:13.2V (AVDD*2+VCI1)
0 | 1 |0x240C|__yGL voltage :-10.56V -(AVDD*2)

Wait 80ms
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INSTRUCTION R/W|D/C| REG DESCRIPTION
0 | 0 | R13h |--Select VCOMH voltage adjusting
7 Power Control 3 --setting operation amplifier ON
0 | 1]0x0810| getting GvDD=4.60V
Wait 20ms
3 Power Control 2 0 | 0 | R12h |-- Setting VCI1 voltage : 2.64V
0 | 1 |0x0092 |--Setting GVDD=4.60V
o | o] Rotn [t
9 Driver output Control ~Gs=U
--SM="H"
0 | 1 ]0x0114| N [4:01="10100";Drive line
10 | LCD Driver waveform control 010] RO2n “FL“:?]T”OV
0 0x0100 |--FLD="L
0 | 0 | Rosn |BGR=LY
11 Entry mode ~MDT[1:0]="00"
0 | 1 |oxt1030[IBI1:0="11"
--AM="L"
12 Blank Period Control 0 | 0 | RO8h |--FB[3:0]="0010", 2 line
0 | 1 |0x0202|--BP[3:0]="0010", 2 line
13 Frame cycle Control 0 | 0 | ROBh |--DIV[1:0]="00", Division Ratio:1
0 | 1 |0x0000 |--RTN[3:0]="0000",16(INCLKSs)
* IF Frame Freq.=105Hz
14 | External Interface Control 0 | 0 | ROCh [--RM="L"
0 | 1 |0x0000 |--DM[1:0]="00"
--RIM[1:0]="00"
15 Setting internal oscillator 0 | 0 | R61h |--Setting internal OSC
oscillation frequency 0 | 1 |0x001B|Freq. :275.52K(Follow customer rule
to frame Freq. :105Hz)
16 Low Power mode 0 | 0 | R69h |--NLPM="0" ,Normal
0 | 1 |0x0000 |--NLDC[3:0]="0000"
17 source output pre-driving 0 | 0 | R70h [--EQ[1:0]="11",EQ=3
period 0 | 1 |0x0003|--SDT[1:0]="00"
18 |Gate output period Control 0 | 0 | R71h [--GNQJ[1:0]="00"
0 | 1 |0x0000
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INSTRUCTION R/W|D/C| REG DESCRIPTION
R11h |-G tti
19 Gamma Control 1 010 amma setiing
0 | 1 |0x0004
0 | 0 | R30h |--Gamma settin
20 Gamma Control 2 9
0 | 1 |0x0000
R31h |-- i
21 Gamma Control 2 0 10 3 Gamma setting
0 | 1 |0x0207
0 | 0 | R32h |--Gamma setting
22 Gamma Control 2
0 | 1 |0x0101
R33h |--Gamma settin
23 Gamma Control 2 00 33 ?
0 | 1 |0x0000
0 | 0 | R34h |--Gamma setting
24 Gamma Control 2
0 | 1 |0x0504
25 Gamma Control 2 0 | o | R35h |--Gamma setting
0 | 1 |0x0002
26 Gamma Control 2 0 | o | R36h |--Gamma setting
0 | 1 |0x0706
27 Gamma Control 2 0 | o | R37h |--Gamma setting
0 | 1 |0x0200
28 Gamma Control 3 0 | o | R38h |--Gamma setting
0 | 1 |0x0400
29 Gate Scan Position o | o | R40h |--SCN[4:0]="00000"
0 | 1 |0x0000
30 | 1’stscreen driving Position | o | o | R42h |--SE1=159
o | 1 |oxaFoo[SS1=0
31 | 2'nd screen driving Position | g | o | R43h |--SE2=0
o | 1 |0x0000 ~S82=0
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INSTRUCTION R/W|D/C| REG DESCRIPTION
R44h |--HEA=127
32 | Horizontal window address 0 0
0 | 1 |ox7Fo0 ["HAS=00
0 | 0 | R45h |--VEA=159
33 Vertical window address
0 | 1 |0x9F00|--VSA=0
0 | 0 | RBFh |--IVRH_3-0 : GVDD bias current
t | i =RBFh ~
34 | GVDD bias control register. control. (min 00000 ~ max
0 1 [0x1000|b1111h)
-- Default = 0x0000
Display ON Sequence
0| 0| R21h |--AD15-ADO
35 RAM address
0 1 |address
0| 0| R22h |--RD15—-RDO
36 Write data to GRAM
0 1 Data
Table 3. Display on
INSTRUCTION R/WD/C| REG DESCRIPTION
, 0 | 0 | RO7h |--GON=0,DTE=0,D[1:0]="01"
1 Display Control
0 | 1 |ox0005 | -REV=1
Wait more than 1ms
0 | 0| RO7h |--GON=1,DTE=0,D[1:0]="01"
2 Display Control [1:0]
0 | 1 |0x0025|--REV=1
, 0 | 0 | RO7h |--GON=1,DTE=0,D[1:0]="11"
3 Display Control
0 | 1 |0x0027 |--REV=1
Wait more than 2 frame
o | o | Ro7nh |-DTE=1,GON=1,DTE=0,D[1:0]="11"
4 Power Control 4 --REV=1
0 | 1 |0x0037
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Table 4. Display off
INSTRUCTION R/WD/C| REG DESCRIPTION
, 0 | 0 | RO7h |--GON=1,DTE=1,D[1:0]="10"
Display Control
0 | 1 |0x0032
Wait more than 2 frame
0 0 RO7h |--GON=1,DTE=0,D[1:0]="10"
Display Control [1:0]
0 | 1 |0x0022
Wait more than 1ms
) 0 0 RO7h |--GON=1,DTE=0,D[1:0]="00"
Display Control
0 | 1 |0x0027
Wait more than 2 frame
0 | 0| R13h |"PON=0
Power Control 3
0 | 1 |0x0000
0 | 0| Ri0Oh |--SAP=0,AP=0
Power Control 1
0 | 1 |0x0000
Display OFF
Table 5. Standby mode on
INSTRUCTION R/WD/C| REG DESCRIPTION
Display OFF Sequence
R10h [--STB ON
Power Control 1 010 0
0 | 1 |0x0002
Table 6. Standby mode off
INSTRUCTION R/WD/C| REG DESCRIPTION
ROOh |--OSC ON
Start Oscillation 010 00
0 | 1 |0x0001
Wait 10ms
Power Control 1 0 | 0| R10h |--STB off
0 | 1 |0x1COC
R72h |--Sof
Software Reset Control 00 Software reset
0 | 1 |0x0000

Display and power setting sequence
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Table 7. Sleep mode on
INSTRUCTION R/W|D/C| REG DESCRIPTION
Display OFF Sequence
0 | 0| R1Oh |--SLPon
1 Start Oscillation
0 | 1 [0x0002
Table 8. Sleep mode off
INSTRUCTION R/W|D/C| REG DESCRIPTION
--SLP off
1 Power Control 1 0 | 0| RiO ©
0 | 1 |0x1COC
0 | 0 | R72h |--Sof
2 Software Reset Control oftware reset
0 | 1 [0x0000
4 Display and power setting sequence
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3. Absolute maximum ratings (Vss=0V) (Note 1)
Item Symbol | Condition Min. Max. Unit Remark
Logic supply voltage VDD -0.3 3.3 \Y
Supply voltage for
PPY _g _ VClI -0.3 4.0 Y%
step-up circuit
LCD supply voltage
PPy J [VGH-VGL] - 30 \'
range
Operating temperature Topa .30 270 e
Storage temperature Tetg 40 85 e
Storage humidity Hstg 10 90 %

Note 1: If the module exceeds the absolute maximum ratings, it may be damaged permanently.
Also, if the module operated with the absolute maximum ratings for a long time, its
reliability may drop. It is not allowed for any of these ratings to be exceeded. Make sure
all the design characteristics are adequate before the panel is initialed.

Note 2: All the measurements should be operated with driver IC and experimental FPC mounted.

4. Electrical characteristics

ltem Svmbol Min. Tvp. Max. Unit Remark

VDD3 1.7 1.8 3.0 \Y

Input power supply Note 1
VCI 2.7 2.8 3.0 \Y
Input Signal H Level ViH 0.8 x VDD3 - VDD3 Vv
Voltage L Level Vi 0 - |o2xvbD3| v
Output signal | H Level Vou 0.7 x VDD3 - VDD3 V
voltage L Level VoL 0 - |03xVvDD3| V

Note 1: The operation is guaranteed under the recommended operating conditions only. The
operation is not guaranteed if a quick voltage change occurs during operation. To prevent

noise, a bypass capacitor must be inserted into the line close to power pin.

Please make

sure all the design settings are used within this range before the panel is initialed.
Note 2. Please make sure that DC is not supplied to LCD for long period. And do not supply
voltage to LCD while within “sleep mode”.
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C. Optical specification (Note 1,Note 2, Note 3)
ltem Symbol| Condition Min. Typ. Max. Unit Remark
Response time | Rise Tr - 12 20 ms Response
. . 6=0° time (with
(with polarizer) | gqy | Tf - 18 30 ms
polarizer)
antrast rgno CR At opt|m|zed 200 550 i Note 5, 6
(with polarizer) Viewing angle
Top 40 60 -
Viewing angle
Viewing angle Bottom e 1o 10 15 - ; ( Q-]th g
= egree Wi
(with polarizer) | Left 25 40 i J _
polarizer)
Right 25 40 -
Tr_ansmlttgnce 6.8 73
(with polarizer)
Rx 0.58
Ry 0.34
simulated b
Gx 0.32 ’
LED light
Color filter il 6=0° 0-58 source, which
coordination Bx - 0.15 ’
- is provided by
By 0.11 customer
Wx 0.30
Wy 0.32

Note 1: Ambient temperature =25C+2°C. Tested with driver IC and experimental FPC attached.

Note 2: To be measured in the dark room.

Note 3: To be measured at the center area of panel with a viewing cone of 1°by Topcon luminance
meter BM-7, after 10 minutes operation (module).

50 cm

Note 4: Definition of response time:
The output signals of photo detector are measured when the input signals are changed
from “black” to “white”(falling time) and from “white” to “black”(rising time), respectively.
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The response time is defined as the time interval between the 10% and 90% of amplitudes.
Refer to figure as below:

"Black"

"White" | _ "White"
| 100% : L _ :
ol 90% — - : : - —
@ - - . -
S : : : :
D
By
o
)
-
(D - - . -
S 10% - - - - _
c o . > 7 .
\CP/ 0% Tr Tf

Note 5. White Vi=0.9V
Black Vi=4.5V

The 100% transmission is defined as the transmission of LCD panel when all the input
terminals of module are electrically opened.

Note 6. Definition of contrast ratio:
Contrast ratio is calculated with the following formula.

Photo detector output when LCD is at “White” state

Contrast ratio (CR)= :
Photo detector output when LCD is at “Black” state

Note 7. Definition of viewing angle:
Refer to the figure as below.

Top

Bottom
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D. Absorption angle of display
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Absorption axis 6 is the angle of the light absorption direction when see it from the protect

film side of the polarizer.

X

A

A\ 4

01

01

Polarizer Model

Dimension (mm)

X Y

Absorption Angle (0)

By customer design
features

By customer LCM design
features

45 degree
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E. Reliability test items

Version

Page
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The panel performance shall meet the judgment criteria after the testing items have

been performed.
single panel.

1. Test items and conditions (Note 1)

However, only a single item of these tests shall be executed on a
No more one test item shall be executed on a single panel.

No. Test items Conditions Remark

1 |High temperature storage Ta=80C 240H

2 |Low temperature storage Ta=-30C 240H

3 [High temperature operation Ta=70C 240H Operation

4 |Low temperature operation Ta=-20C 240H Operation

5 [High temperature and high humidity |Ta=60°C. 90% RH 240H Operation
Cycle display from —40°C to +85 C with

6 [Thermal shock Test 5-minute transfer time. Non-operation
15 minute dwell, 15 cycles
Amplitude: 20mm Non-operation

7 |Vibration Test 5Hz, 1G/45 min for each X,Y,Z Package

8 Height: 60cm Each direction

Drop Test (package state) 1 corner, 3 edges, 6 surfaces 1time

Ta: Ambient temperature.

Note 1: All the tests are performed by whole set of TFT-LCD module with completed driver IC, FPC,

and backlight module.

2. Failure Judgment Criteria
a. After the test, the panel should be left at room temperature and room humidity (15C~35C,

45%~65% RH).

Then the panel could be inspected for normal operation.

b. Neither abnormality nor significant visible deterioration should be found on display

performance.

C. There should be no functions abnormalities on display quality.
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F. Mechanical spec
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