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DEM 128160C TMH-PW-N

Production Specification

1. General Description

The specification is a transmissive type color active matrix liquid crystal display (LCD) which uses

amorphous thin film transistor (TFT) as switching devices. This product is composed of a TFT-LCD

panel, driver ICs and a backlight unit.

2. Module Parameter

Features Details Unit
Display Size (Diagonal) 1.77 -
LCD Type TNTFT -
Display Mode Transmissive / Normally White -
Resolution 128 x RGB x 160 Pixels
View Direction 6 O’clock Best Image
Gray Scale Inversion Direction | 12 O’clock -
Module Outline 34.70 x 46.75 x 2.25 (Note1) mm
Active Area 28.03 x 35.04 mm
Pixel Size 0.219x0.219 mm
Pixel Arrangement Stripe -
Polarizer Surface Treatment Anti-Glare -
Display Colors 262k -
Interface 3-Wire-SPI-Interface or 4-Wire-SPI-Interface -
With or without Touch Panel without -
Driver IC ILI9163V (llitek) -
Operating Temperature -20°C to +70°C °C
Storage Temperature -30°C to +80°C °C
Weight 10 g

Note 1: Exclusive hooks, posts, FFC/FPC tail etc.

3. Absolute Maximum Ratings

Vss=0V, Ta=25°C

Item Symbol Min. Max. Unit
Logic IOV -0.3 4.6 Y
Supply Voltage 9 «©
Analog Vee -0.3 4.6 \Y
Storage Temperature Tste -30 +80 °C
Operating Temperature Top -20 +70 °C

Note 1: If Ta below 50°C, the maximal humidity is 90%RH, if Ta over 50°C, absolute humidity should be

less than 60%RH.

Note 2: The response time will be extremely slow when the operating temperature is around -10°C, and

the back ground will become darker at high temperature operating.
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4. DC Characteristics

Item Symbol Min. Typ. Max. Unit
Logic IOVce 1.65 28 3.3 \Y
Supply Voltage
Analog Vee 25 2.8 3.3 \Y
Logic Low Input Voltage Vi GND - 0.3*I0Vcce \Y
Logic High Input Voltage ViH 0.7*I0Vcce - IOVce \Y
Logic Low Output Voltage VoL GND - 0.2*10Vcce \%
Logic High Output Voltage Von 0.8*10Vcc - IOVce \%
gh"é‘f:éfonsump“on /szgﬁg Iccs IIN ; 5 10 mA
5. Backlight Characteristic
5.1. Backlight Characteristic
Item Symbol Condition Min. Typ. Max. Unit
Forward Voltage VF Ta=25°C, Ir=15mA/LED 2.8 3.1 3.3 V
Forward Current IF Ta=25°C, Vr=3.1V/LED - 30 mA
Power Dissipation Pb - 93 mwW
LED Lifetime(25°C) - - - 30,000 Hrs
Uniformity Avg 80 - %
Drive Method Constant Current
LED Configuration 2 White LEDs in parallel

Note: LED life time defined as follows: The final brightness is at 50% of original brightness.

The environmental conducted under ambient air flow, at Ta=25+2°C, 60%RH 5%, Ir=15mA.

5.2. Backlight Characteristic
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6. Optical Characteristics

6.1. Optical Characteristics
Ta=25°C, VCC=2.8V, TN LC+ Polarizer
Specification
Item Symbol | Condition - = Unit
Min. Typ. Max.
Luminance on
Lv 290 350 - cd/m?
TFT(/,=15mA/LED) Normally
— . . I
S | Contrast Ratio(See 6.3) cCrR | VeWIngange 400 500 ]
é’ Bx = @y =0°
o Response Time
S TR+TF - 8 16 ms
i (See 6.2)
N
E XR 0.557 0.607 0.657
[7) Red
= YR 0.310 0.360 0.410
E G XG 0.246 0.296 0.346
ici reen
5| Shromatiely Yo 0572 | 0622 | 0672
- Trasnsmészwe o X8 0.095 | 0.145 | 0.195
i ue
= (See 6.5) Ye 0.031 | 0081 | 0131
§ Xw 0.235 | 0285 | 0.335
Whi
fte Yw 0276 | 0326 | 0.376
. Ox+ 50 60 -
Horizontal
Viewing Angle Ox- 50 60 -
Center CR210 Deg.
(See 6.4) ) QY+ 50 60 -
Vertical
PY- 30 40 -
NTSC Ratio(Gamut) - 60 - %
6.2. Definition of Response Time
6.2.1. Normally Black Type (Negative)
N \
g — o
UL,,%L@UL ,,,,,,,, WUL \ULL JHU
Relative | Non-selected state i Selected state Non-selected state
Brightness 1 ‘ ‘ ‘
100% — — —
ave | | / 1 |
) A\
10% i ‘ ! i ‘
1 [ 1 T\
% [ ] ||
] Tr | . Tf I

Tr is the time it takes to change form non-selected stage with relative luminance 10%
to selected state with relative luminance 90%;
Tf is the time it takes to change from selected state with relative luminance 90% to

non-selected state with relative luminance 10%.
Note: Measuring machine: LCD-5100

Version: 2
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DEM 128160C TMH-PW-N Production Specification

6.2.2. Normally White Type (Positive)

N |
WT” agre 1 e
Ul ﬂU;UL ,,,,,,,, WUL,,JUL,,JHU
Bﬁzfttrim\éis Non-selected state Selected state Non-selected state

90%

Tf

.
|

|
|

Ly

Tr is the time it takes to change form non-selected stage with relative luminance 90%
to selected state with relative luminance 10%;

Tf is the time it takes to change from selected state with relative luminance 10% to
non-selected state with relative luminance 90%;

Note: Measuring machine: LCD-5100 or EQUI

6.3. Definition of Contrast Ratio

Contrast is measured perpendicular to display surface in reflective and transmissive mode.
The measurement condition is:

Measuring Equipment Eldim or Equivalent
Measuring Point Diameter 3mm//1mm
Measuring Point Location Active Area centre point

A: All Pixels white
B: All Pixel black
Contrast setting Maximum

Test pattern

Definitions: CR (Contrast) = Luminance of White Pixel / Luminance of Black Pixel

6.4. Definition of Viewing Angles

MNormal

:|x::|y:{]°

12 o'clock direction
Oy+ = 90°

6 o'clock directiol y
Oy-= aQe

Measuring machine: LCD-5100 or EQUI

Version: 2 PAGE: 7
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6.5. Definition of Color Appearance

R,G,B and W are defined by (x, y) on the IE chromaticity diagram
NTSC=area of RGB triangle/area of NTSC triangleX100%
Measuring picture: Red, Green, Blue and White (Measuring machine: BM-7)

y &0 50 CIE 1831 Chromaticily Ciagram

6.6. Definition of Surface Luminance, Uniformity and Transmittance
Using the transmissive mode measurement approach, measure the white screen luminance of
the display panel and backlight.
6.6.1. Surface Luminance: Lv = average (Lp1:Lpo)
6.6.2.  Uniformity = Minimal (Le1:Lre) / Maximal (Lp1:Lrg) * 100%
6.6.3. Transmittance = Lv on LCD / Lv on Backlight * 100%

Note: Measuring machine: BM-7

< X -
X6 X3 X3 X6 )
= i i Display Area
A A
Y/6y YA R A
F- (2) )
A
A &/ &/ NG
Y/3
Y A A AN
! \Z/ 8/ 9/
vy Y6y
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7. Block Diagram and Power Supply

T Tt T T T T T T T T T T T T T |
i i
LCD Panel ! | SDIO
| |
i VCOM r:f‘_"::: Data bus
' Source + Gate & !
§ i
i Driver TCON | ! CSB. DIC. SPMW.
i
i ! ISCL. RESET Control
' ! Signal input
1.8 inch i
128(RGB)*160 |
| -
| G [ i 3
i rayscale
i manipulation DCinc i VCC. IOVCC. GND
: voltage J:.{:: Power
i
| |
i i
i i
i i

BL_A . BL_K1. BL-K2

BLU —_— BLU
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DEM 128160C TMH-PW-N Production Specification
8. Interface Pins Definition
No. Symbol Function Remark
1 GND Ground
2 RESET Reset signal, Low active
3 GND Ground
4 IOVCC Logic Power(1.8V)
5 VCC Analog Power(2.8V)
6 GND Ground
7 CSB Chip Select Signal
8 DIC 4-line system: Serves as the selector of command or
parameter.
9 SCL Serial interface clock.
10 SDIO Serial data.
SPI interface selection pin
11 SPIAW SPI4W="0’" 3-w?re SPI. (default)
SPI4W="1": 4-wire SPI.
This pin is internal pull low.
12 NC No connection.
13 YU No connection.
14 XL No connection.
15 YD No connection.
16 XR No connection.
17 GND Ground
18 BL-A Led Anode
19 BL-K1 Led Cathode 1
20 BL-K2 Led Cathode 2
Version: 2 PAGE: 10
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9. AC Characteristics

9.1. Reset Timing

Display Status

Shorter
thcn
Sps

tRW

tRT

NMormal operation

- e e
X Resetting y Initicl condition

WDefgult for H/W reset)

(V35=0V, VDDI=1.65Y to 1.95V, VPNL=2.6Y to 2.9V, Ta=-30 1o 70°C)

Symbol | Parameter Related MIN | TYP | MAX | Note Unit
Pins
tRESW | *1) Reset low pulse width | RESX 10 - ys
i When reset applied ms

during Sleep in mode

tREST *2) Reset complete width
When reset applied ms

= 120

during Sleep ocut mode

Mote

1. Spike due to an electrostatic discharge on RESX line does not cause system reset according to the table

below.

Version: 2
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9.2. Interface Timing

9.2.1 3-Pin Serial Interface

5001

Taww Tamr

= T

ey | mon
-

74 TACC

sDA

WIH

(oo T

TCSS

WiL

Chip select setup time

10

Table 9.2.1: 3-Pin Serial Interface Characteristics

ns
CsX TCSH Chip select hold time 30 ns
TCHW Chip select “H" pulse width 30 ns
TSCYCW Serial clock cycle(Write) 66 ns
TSHW SL™H" pulse width(Write) 15 ns
. TSLW S'L™L" pulse width(Write) 15 ns
TSCYCR Serial clock cycle{Read) 150 ns
TSHR S"L""H" pulse width(Read) 60 ns
TSLR S"L™L" pulse width(Read) 60 ns
TsSDS Data setup time 5 ns
SDA(DIN) TSDH Data hold time ns
(DOUT) TACC Access time 5 50 ns | For maximum CL = 30pF
TOH Output disable time 10 ns | For minimum CL = 8pF

Note 1: VDDI=1.65 to 3.3V, VCI=2.6 to 3.3V, AGND=GND=0V. Ta=-301to 70 C

(to +85  no damage)

Note 2 : The input signal nse time and fall time(ir, tf) is specified at 15 ns or less.

Logic high and low levels are specified as 10% and 90% of VDDI for Input signals.

Version: 2
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9.2.2 4-pin Serial Interface

WiH
CSX WiIL
Tess ToovewTscver
. WIH '4 # sl Ty
SCL WIL 73’ s Tanr A A
Teps o | Teou
sba - \VIH ¥
(DIN) VIL 7
o Toes | | Toeu,

ACC e]C]

DICX W //X :"I': }

SDA ViH X

(DOUT) WiIL

Table 9.2.2: 4 Pin Serial Interface Characteristics

Signal Symbol Parameter MIN | MAX | Unit Description
TCSS Chip select setup time 10 ns
CSX TCSH Chip select hold time 30 ns
TCHW Chip select "H" pulse width 30 ns
TSCYCW Senal clock cycle(Write) 66 ns
TSHW S*L™H" pulse width(Write) 15 ns
TSLW S*L™L" pulse width(Write) 15 ns
sct TSCYCR Serial clock cycle(Read) 150 ns
TSHR S"L"™"H" pulse width{Read) 60 ns
TSLR S°L™L" pulse width(Read) 60 ns
i TDCS D/CX setup time 5 ns
TDCH D/CX hold time 5 ns
TsSDS Data setup time 5 ns
SDA(DIN) TSDH Data hold time 5 ns
(DOUT) TACC Access time 5 50 ns |For maximum CL = 30pF
TOH Output disable time 10 ns | For minimum CL = 8pF

Note 1: VDDI=1.65 to 3.3V, VCI=2.6 to 3.3V, AGND=GND=0V. Ta=-30to 70°C (to +85(C no damage)
Note 2 : The input signal rise time and fall time(tr, tf) is specified at 15 ns or less.

Logic high and low levels are specified as 10% and 90% of VDDI for Input signals.
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Command Write

| 3-ine Serial Interface Protocol |
| 1
8 ) 0 T 4 B AP
| 1 1
csx T\

I
L -
I
o L .ﬂ'ﬁﬁﬁﬂ o @ﬂ@“@ﬁ@@ﬁﬁ@ﬂﬂl

|
e
|
|

Command

TheCSX can be high level between the data and
next command. The SDA and SCLare invalidduring
CSX i high leve

‘ 4-line Serial Interface Protocol ‘
]

(s, B T8 b )
| 1
csx 7| —
i |
DICX < : TB ‘I o ;
I
1

1
1
SDA rp: D?:}{ D& X D5 }f\m }(\ne ¥ D2 }(m)(\nn k::::::::::*m}’ "-(ns}e ;ac Da‘:{ ){ \( *

1
1
Command f : Data/ Command / Parameter

1

1

1

- - -t
CS5SX can be "H" between command /

command and parameter/ command. S5CL and
SDA during CSX="H" is invalid .

]'___

Read Function

/@ T8 A 8 00 _

: ~‘ < 1L L
)\ _U_‘u: :::: ;‘;r" }:: },-—\ Hi-Z ! i

sDA pexf DT A DG X DS YN D4 DIN D2 Y D1 X DO DicE

\__ (sDD }J\_.I S \ L

H[-Z ! \ / ! i
B D7y D6 Ds ) D4 D3 Y D2 Y DI Y —
g ESD}:; 1 ADE A ADLA
)

Figurel: 3-Pins Serial Protocol (for DAH/DBH/DCH/0Ah/0Bh/0Ch/0Dh/0Eh/0Fh command: 8-bit read)
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Fa /- L
(s @ TB WK

B ]
e
=
e SR SRS a St aEREAE S R EATREY| | LN
SDA | Woex( D7) D6y D5 D4 Y D3 ¥ D2 m1 ) Do | i DICX
Sl O A AN A N
b SDA HEZ D23(D22) D21} D20y D18 ip3j D2} D1 Do}
a . .
—— Dummy Clock Cycle
Figure2: 3-Pins Serial Protocol (for 04H command: 24-bit read)
{'s |<i_;> B p B { e s 4 \}
C5X —‘ ’_‘
3 ERREE RS ENE R RN EAEIEAE Y NEAREREY | LI
= scL | |
s [/ e\ /oa 23 (oo Yoo A -
[ooll | A e e Nl i e
5 sDA He# ssi'-._bs 0y D29}/ D23) D27 {p3yp2 Y D1 Do
]

— Dummy Clock

Cycle

Figure3: 3-Pins Serial Protocol (for 09H command: 32-bit read)

@ B

B . 0 |

— CSX —

Host ffffffjffffjfff
(MCU to Driver) § & ——

Xo)

W N A Iy —\ i
\_ SDA D7) D6 ¥ Ds Y D4 D3 Y D2} D1 Y DO ) Hi-Z
sop MY (AT A AN,
N S b7)/ D6 ps ) De'( D3 D2 Y D1 Y i)
{Driver to MCU) < spg ) i Lo /

Figure4: 4-Pins Serial Protocol (for DAH/DBH/DCH/0AH/0BH/0CH/0DH/0EH/0FH command: 8-bit read)

X T8 T8 @@
~CSX ™\ i \
/ i
o U L LA L
(MCT to Driver) L
T = A o, ¥ / ‘;i' A Hi-Z ™
| SDA DIYDEYDIy DAY DIYD2Y DL Y DO 7
fich)y ) “_K LA A AN ?
Host Hi-Z ALY A VA VALY A Y A Y )
[ D2XD22x021 ) Dz X D1 —T
(Driver to MCTD 4,\(5%%:; [\ ‘_/\“\_ax-_f{:r:{\_){\_)“
Duminy Clock Cyvcle
FigureS: 4-Pins Serial Protocol (for 04H command: 24-bit read)
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& E O E R0,
~CSX T\ f'—'\\_
Host

{(MCU to Driver) ™

SCLL UUUUUU

LT LH]

DICX

Host
[~ sDA

A
SDA - ‘:{
" (=DD / " -

Xy

S S S S,

Hi-Z

),DI\\D:ID“:I'DI Do

Hi-Z

(Driver to MCT) <k (SDO)

Figure6: 4-pins Serial Protocol (for 09H command: 32-bit read
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10. Command Table

Code Command D178 D7 ]} b5 D4 03 o2 o1 oo Hex Ref.
HNOP
0oH x ] 1] o 0 ] ] o ] 00h
(Mo Operation)
0MH Software Reset ® o 0 0 0 0 i 0 i 01h
Read Display
X ] 0 0 0 ] 1 o o 04h
Identification Information
1" Parameter X X X x x X X X X X
04H
2™ Parameter X D17 D18 D15 Ct4 D13 D12 1011 10 H4h
3" Parameter X 27 D246 1025 024 1023 22 D21 20 80h
4" Paramester X D37 D34 1035 034 1033 D32 D31 T30 Gigh
Read Display Status ¥ ] i 0 0 1 ] o 1 0oh
1* Parameter X X x ® X X X x X x
2" Parameter % SETON WY WX MV ML REE MH 5T24 00h
09H
3" Parameter X 5723 IFFFZ IFFF1 FRFD DMOM | PTLON | SLOUT | morow | 61h
4" Parameter X wazon | sT1a | mwow | smiz | =T | msom | TEon | Gosz | OOh
5" Parameter X GCS GCS0 | teLom | HSOM | wsoM | poxon | DEOM ST0 00h
Read Display Power Mode X o o 0 0 1 0 1 o 0Ah
0AH 1* Parameter ¥ X ¥ ® X X X X b x
2™ Parameter ks sztom | owmom | Porom | sweour | womow | oizow o oo 02h
Read Display MADCTL ¥ ] ] i 0 1 ] 1 1 08h
0BH 1* Parameter ¥ ¥ ® ® X X X X X X
2™ Parameter ¥ MY M My ML RGE MH D1 oo 0h
Read Display Pixel Format ¥ ] ] o [\ 1 1 o 0 0Ch
0CH 1* Parameter x x ® x x X X X X X
2™ Parameter X VIPF3 VIPF2 VIPF1 VIPFO O3 IFPF2 | IFPF1 IFPFO Ddh
Read Display Image Mode % o o 0 0 i 1 ] 1 0oh
ODH 1* Parameter x X X x ® X X ® X x
2™ Parameter X V350N D& e D4 Ca GCSZ | GCS1 | GCS0 | 0oh
Read Digplay Signal Mode % ] o ] 0 i i i i] 0E
OEH 1" Parameter . ¥ % % x x x x x x
2™ Parameter % o7 D8 Hzom | wzon | eokew | DEoM D1 oo 00h
Read Display Signal Mode X 0 0 0 0 1 1 1 i OFh
OFH 1* Parameter . X % % % % ¥ x ¥ X
2™ Parameter x RELD | FUND | D3 D4 o3 D2 D1 D0 | DOh
Version: 2 PAGE: 17
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10H Sleep In X 0 0 0 i 0 0 ] 0 10h
11H Sleep Out ® i 0 0 i 0 ] ] i 11k
12H Partial Mode On X o 0 0 i 0 ] 1 0 12h
13H Normal Display Mode On « ] i i i 0 ] 1 i 13h
20H Display Inversion Off I o o i i 0 o o i 20h
21H Display Inversion On I o o i i 0 o o i 21h
Gamma Set x 0 a 1 0 0 1 1 0 26h
26H
1" Paramater x GCT GCh GCh G4 GC3 GC2 GG GCO 01h
2BH Display Off I o i 1 i 1 o o i 20h
23H Display Cn X 0 0 1 0 1 0 0 1 20h
Column Address Set « ] i 1 0 1 ] 1 0 el )
1® Parameter x X515 X514 X513 | X512 X5 X510 XER X548 -
i 2 Paramater x xs7 | xs8 | xss | xs4 | ws3 | xs2 | xSt | weo | -
3™ Parameter x XE15 XE14 XE13 | XE12 XEN XE10 XER XEE -
4™ Parameater ® XET XEB XE5 XE4 XE3 XE2 XE1 XED -
Page Address Set I o o i i i o 1 i 28h
1® Parameater x Y515 514 Y513 | Y312 51 Y510 IR Y54 -
2HH 2" Parameter x vs7 | vse | vss | vse | ws3 | vsz | vst | vso | -
3" Parameter x YE1S YE14 YE13 | YE12 YE11 YE10 YER YE3 -
4™ Parameter x YET YEAQ YES YE4 YE3 YE2 YE1 YED -
Memary Writs X 0 o 1 0 1 i 0 0 2Ch
L
Faramster 78 7 = 5 3 2 0 £
ICH D17 C [ C D4 C O o D
x
N Paramster D178 o7 Dé D5 4 02 02 o1 oo -
Color Setting for 4K, 65K
x i 0 1 0 1 1 ] 1 20h
and 262K
1® Parameter x ks X R0S ROD4 RiD3 ROD2 Roo1 RODD -
X % X Rnnd Rnnd Rnn3 Rnn2 Rnn1 Finim{ -
32™ parameter x x X R315 R314 313 Rai12 311 R310 -
2DH 23" Paramater x x % G005 | G004 | G002 | G002 | G001 | GOOD -
x ks X Gnng Gnnd Ginn3 Enn2 Gnn1 Gnnl -
28" Parameter X % b GEIS | GO34 GE33 5832 G631 G630 -
7" Parameter x b % BOOS BO04 BO03 BD02 BEDD1 BOOO
X % b Bnn3 Ban Bnn3 Brn2 Binm1 Boni -
128" Parameter x b % B315 B314 B313 B312 Ban B310 -
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Memory Read x ] [ 1 i 1 1 1 0 2Eh
1® Parameter x % % % X F X X % -
2EH 2™ Paramater x D17 s Ds | Drs o1z | o2 D1 010 -
¥ :
o = s . ) X
MY Paramete x Dini7 Cné Ong Cnd Dn3 Cn2 Dn Ond -
Partial Area I o o i 1 0 o o i a0h
™ Faramster X PSL1S PSL14 PEL13 PEL12 | PELN PEL10 PEL2 PELE -
30H 2™ Parameter x PELT PELE PELE F5L2 | PSL3 FsL2 P5L1 FELO -
3™ Parameter X PEL1S PEL14 PEL13 PEL12 PEL11 PEL10 PELZ PEL3 -
4™ Parameter x 2ELT PELE PELS PELL PEL3 FEL2 PEL1 FELD -
Vertical Scrolling
x 0 (¥ 1 1 0 o 1 1 13h
Definition
1" Parameater X TF&A1S TFA14 TFA13 TFA2 TFA11 TFA1D TF&49 TFAB -
! Paramater x TFAT | TFAE | TFAS | TFA4 | TFAZ | TFA2 | TFAM1 | TFAD -
33H
2" Parameier X WIAIS WaAld WEA13 WEALZ WEATT VEA1D WEAS WIS -
4™ Parameter x VAT WEAE WSAS | waad vsa3 | wsasz VEAL WEAD -
£ Paramater x BFAIS | SFa14 | BFAd3 | BFA1Z | BFA11 | BFA1D | BFa | BFas -
¥ ar - - - - - -
£” Paramaie x SFAT | BFAG | BFAS | BFAf | SFAZ | BFAZ | BFAT | BFAD -
34H | Tearing Effect Line Off x a a 1 1 0 1 0 o 34h
Tearing Effect Line On = o o 1 - o - o 1 35h
3A5H
1® Parameter x X b b X X X x 1 00h
Memory Access Control X a a i 3 o i q 1 36h
36H
1® Parameter X MY ks 50 ML RGH ] x b 00h
Vertical Scrolling Start
b4 a a 1 i a i 1 1 37h
Address
3TH % ssa ssa, ssa, S84 sz 55, 58 ssA
1% Parameter X 1]
15 14 13 12 1 10 a ]
. 254 =2t =2t BEA SSA E5A 55A EE54
2™ Parameter X " 5 i 00k
T =] 3 4 3 Z 1 0
3BH | Idle Mode Off « 0 0 1 ; 1 D ] 0 a8h
35H | ldle Mode On I o o 1 - 1 D o 1 a0
Interface Pixel Format x o o - E 1 o 1 o 34h
3AH
1® Parameter b4 VIFF3 Wiasz Tk | WIRFD b3 IFaFz IFPF1 FPFD G6h
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Frame Rate Contrel  {In
1 a 1 a o 0 1 Bih
narmal model/Full colors)
B1H
1* Paramater X X X Dred | Dnes | Dne2 | onead DIl x
2 Paramater td b WRAS WAL WRAl VRRZ | WRAT WRAD x
Frame Rate Control{ln
1 a 1 1 1] 0 0 Bzh
Ildle mode!8-colors)
B2H 5
1" Parameter x X X DIWB4 | DWB3 | DIVBZ | DIVED DIVED =
2™ Parameter X ] WPBS WFS4 WPB3 WPBZ WFS WFSD x
Frame Rate Control{ln
1 a 1 1 1] 0 1 B3h
Partial modelfull colors)
B3H
1 Paramester x X X DIVCE | DWC3 | DIVC2 | DCH CivCa x
2™ Parameter x % WPCS WPC4 VPG WPC2Z WP VPCD x
Display Inversion Control i o q 1 o 1 D g Bdh
B4H
1% Parameter 0 0 0 0 0 M | wee | wic | O2H
RGE Interface Blanking
1 1] 1 a 1 a 1 BSh
Porch setting
B5H +® Parameter x ¥ HERS | HEP4 | 43F3 | #BPz | H3F1 | #BF0 | OSh
2 porometer WERT VEPS VEFS VEPS VERE VBRZ | wBPT VEFD 03h
2% Parameter x ¥ ¥ ¥ x x vEmz | WERE | DOk
Display Function Set 1 a 1 1 0 1 I BSh
BEH 4® Parameter ¥ ¥ MO NOD 20T1 SOTD EQ1 EQz 08h
2 Paramater X X K X X FTGO PT1 FTD 02h
Source Driver Direction
1 i 1 1 0 1 1 B7h
BE7H | Control
1% Parameter o 0 0 0 0 0 C cr. | 0OOh
Gate Driver Direction
1 a 1 1 1 0 D 0 BEh
B3H Control
e
1% Farameter o o a a i} 0 D CTE 00h
Power_Controli 1 q a 2 o 2 0 1 Coh
L] r
COH | 1% Parameter o a o | wAse | wveHz | vasz | Rkt | weso | ox
2" Parameter ] a a 0 o vz | wet veo | 02k
Power_Control2 1 1 o g o a D 1 C1h
C1H
ut -
1" Farameter 0 0 0 0 i BT2 BT1 BT0 | OTh
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Power_Control3 x q 1 o a il 0 - g C2h
C2H
1 Parameter x o a a 0 o apaz | amat | amen | DOR
Power_Controld = 1 1 o 0 o o ; 1 C3h
C3H
1% Parameter x ] a a 0 o aFsz | aPEt | apso | DOR
Power_Control 5 I i i o o | 1 a o C4h
C4H
1% Parameter x 0 C C o | AFCZ | ARC1 | APCT | DR
VCOM_Control 1 I 1 1 o o | 1 a 1 CEh
VMH | VMH | VMH | VMH VMH [ WMH VIMH
C5H 1® Parameter X x % -
i 5 4 3 2 1 o]
- ) WML VML | WML WML VML WML
2" Parameter x a VMILG 5 -
5 4 3 2 1 i}
VCOM_Control 2 I i i o o | 1 1 o CBh
C&H 13h
= VRS [ WMA | WMA [ WMA | YMA VMA
1% Parameter X a o _ 108
2 4 3 2 1 o
h
VCOM Offset Control = 1 1 ] | 4] 1 1 1 CTh
CTH
1* Paramater a nWhY [ WMFE | VMFE | WMF4 | WBMFI [WMFZ | WMF1 | WMFD | 40h
Write ID4 Value I 1 1 a i o | i 1 D3h
1* Paramater 3 ES X X x X x x X =
2™ Parameter x D417 | 10418 | ID415 | ID414 | 10412 | ID412 [ 10497 | 10410 | 81h
D3H
3" Parameter x ID427 | ID426 | ID425 |ID424 | ID423 |ID422 [ 1D421 | ID420 | @3h
4™ Parameter X X X X x D433 (ID432 |ID431 | ID430 ()]
" ter
& Paramete ¥ X " " " o " " " «
NV Memory Function
x 1 a 1 0 L il D5h
Controller{1)
D5H =
1% Parameter x D33 | D32 D31 10320 ID23 D22 D21 D20 00h
sl OTP_ OTP_ | OTP_ | OTP_ | OTP_
27 Parameter X o o 1] E o (4]
ES WMF3 | WMEZ | WMFT | WMFD
NV Memaory Function
® 1 1 a 1 1 0 1 o Dbh
Controller(2)
DEH oTP_ |oTPD | oTP_ |CTP_ | OTF_ | OTP_ | OTF_ |OTF.D
1* Parameter ® n = i = B TE " T 00k
D[] [6] L3 D[4 Cfz] D[] ]l [0]
2! Paramater x 0 o o o D g |97 |9 F:— 00k
TP[1] ]
NV Memory Function
DTH = 1 1 a 1 1 0 1 a D7h
Controller{3)
¥ Paramater x O 1 a 1 o 1 [ 1 56h
2™ Paramster x 1 ] 1 o 1 a 1 0 AAR
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3" Parameter u] i 0 u] i i il &8h
Read ID1 i 1 0 1 1 o] 1 1] ::1
DAH 1 Parameter b X X e * 3 * 3 %
2™ Parameter D7 I8 15 It 4 013 D12 o1 1010 54h
Read ID2 1 1 0 1 1 o] 1 :_IEI
DBH 1 Paramater x ¥ ® % ¥ * ¥ * x
2™ Paramster 1 1028 1025 D24 D23 D22 | D21 IDZ0 | 80k
Read ID32 1 1 0 R 1 . g 0 I:I;IC
DCH 1 Paramster x E kS X x X X X X
2™ Parameter D37 1038 [t 1034 D33 D32 D3t D30 B6h
Positive Gamma
1 0 4] 0 0 a Elh
Correction Setting
1* Parameter ¥ % YPO[S:0]
2™ Paramster ® b VP1[E:0]
2" Parameter == == VRIS
4™ Paramster % ® VP4[5:0]
5" Paramster n % WPE[E:0]
&" Paramster X ® x VP13[4:0]
EOH 7" Parameter x VP20[8:0]
2" Parameter WP3E[3:0] WPZT[3:0]
5™ Parameter € WP43[8:0]
10" Parameter % ® WVPSD[5:0]
11* Parameter ¥ x WVPET[5:0]
12™ arameter x x VPSE[5:0]
13" Parameter ¥ x WVPE1[5:0]
14" Parameter ¥ X VPE2[5:0]
15" Parameter % % WVPE3[5:0]
MNegative Gamma
E1H i i 0 u] 0 0 1 Eih
Correction Setting
1* Parameter X x WME3[E:0]
2™ Parameter * N WHB2[5:0]
2" Parameter * N WME1[5:0]
4™ Parameter o * WHSS[5:0]
&" Parameter X X WHET[5:0]
&" Parameter e X o WHED[4:0]
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Faramster

WMN43[E:D]

8" Paramater

WMNZT[3:0]

WN25[2:0]

5™ Parameter

WH20[5:0]

10" Parameter

WMT3[5:0]

11* Parameter = WMNE[S:0]
12™ arameter * WN4[5:0]
13" Paramater " WH2[5:0]
14" Paramater X WM 1[5:0]
15" Parameter % WMO[S:0]
GAM_R_SEL 1 o 0 0| Fan
F2H AR
1* Parameter & K x S
R_SEL| =
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11. Quality Assurance

11.1. Purpose

This standard for Quality Assurance assures the quality of LCD module products supplied to
customer.

11.2. Standard for Quality Test

11.2.1 Sampling Plan:
GB2828.1-2012
Single sampling, general inspection level Il
11.2.2 Sampling Criteria:
Visual inspection: AQL 1.5%
Electrical functional: AQL 0.65%.
11.2.3 Reliability Test:
Detailed requirement refer to Reliability Test Specification.

11.3. Nonconforming Analysis & Disposition

11.3.1 Nonconforming analysis:
11.3.1.1 Customer should provide overall information of non-conforming sample for their
complaints.
11.3.1.2 After receipt of detailed information from customer, the analysis of nonconforming parts
usually should be finished in one week.
11.3.1.3 If cannot finish the analysis on time, customer will be notified with the progress status.
11.3.2 Disposition of nonconforming:
11.3.2.1 Non-conforming product over PPM level will be replaced.
11.3.2.2 The cause of non-conformance will be analyzed. Corrective action will be discussed
and implemented.

11.4. Agreement Iltems

Shall negotiate with customer if the following situation occurs:
11.4.1 There is any discrepancy in standard of quality assurance.
11.4.2 Additional requirement to be added in product specification.
11.4.3 Any other special problem.
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11.5. Standard of the Product Visual Inspection

11.5.1 Appearance inspection:
11.5.1.1 The inspection must be under illumination about 1000 — 1500 Ix, and the distance
of view must be at 30cm + 2cm.
11.5.1.2 The viewing angle should be 45° from the vertical line without reflection light or
follows customer's viewing angle specifications.
11.5.1.3 Definition of area: A Zone: Active Area, B Zone: Viewing Area,

Eve Eve

AR° | AR®

\<7/ / A zone

B zone

11.5.2 Basic principle:
11.5.2.1 A set of sample to indicate the limit of acceptable quality level must be discussed by
both us and customer when there is any dispute happened.
11.5.2.2 New item must be added on time when it is necessary.

11.6. Inspection Specification
No. Item Criteria (Unit: mm)
/ \ Area
si Acc. Qty
Black / White spot k / a ize
Forei terial . ¢<0.10 Ignore
oreign materia
9 «—» 0.10<@<0.15 2
(Round type) 0.15<¢<0.25 1
A0< .
01 Pinholes b s
Stain 0.25<¢ 0
Particles inside ©=(a+b)/2 Total 2 noinclude
cell. (Minor defect) @<0.10
Distance between 2 defects should more than 3mm apart.
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Display Area Total
Bright dot 0 0
Note1
Dark dot N=<2 N=<2
] Total dot N<2 N<2
Electrical Defect
02 . . ! Note
(Minor defect) Mura Not visible through 5% ND filters. 2
Remark:
1. Bright dot caused by scratch and foreign object accords to item 1.
/ W
Black and White L L
line
03 Scratch
Foreign material Lenath Width
(Line type) eng ! Acc. Qty
(Minor defect) / W = 0.03 Ignore
=25 0.03 < W = 0.05 3
= 25 0.05 < W = 0.10 2
/ 01 < W 0
Total 3
Distance between 2 defects should more than 3mm apart. Scratches not
viewable through the back of the display are acceptable.
04 Glass Crack

(Minor defect)

Crack is potential to enlarge, any type is not allowed.
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Glass Chipping Pad Area:
(Minor defect)
Length and Width Acc. Qty
¢>3.0,b<1.0
05 ¢c<3.0,b<1.0 3
a<Glass Thickness
Glass Chipping Rear of Pad Area:
(Minor defect)
Length and Width Acc. Qty
c>3.0,b<1.0
06 c< 3.0, b< 1.0 2
c<3.0,b< 0.5 4
a<Glass Thickness
Glass Chipping Except Pad Area:
(Minor defect)
Length and Width Acc. Qty
c>3.0,b<1.0
07 c< 3.0, b< 1.0 2
¢c<3.0,b<0.5 4
a<Glass Thickness
Glass Corner Chipping:
(Minor defect) 2
Length and Width Acc. Qty
c<3.0,b<3.0 Ignore
08 a<Glass Thickness
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Glass Burr:
(Minor defect)
Length Acc. Qty
F<1.0 Ignore
09
-
— Glass burr don’t affect assemble and module
dimension.
FPC Defect:
(Minor defect)
10.1 Dent, pinhole width a<w/3.
10 (w: circuitry width.)
10.2 Open circuit is unacceptable.
10.3 No oxidation, contamination and distortion.
Diameter Acc. Qty
<0.20
Bubble on Polarizer A Ignore
11 . 0.20 <@<0.30 4
(Minor defect) 0.30 <=0.50 1
0.50<0o None
Diameter Acc. Qty
Dent on Polarizer ¢<0.20 Ignore
12 . 0.20 <¢<0.30 4
(Minor defect)
0.30 <¢<0.50 1
0.50<0o None
13 Bezel 13.1 No rust, distortion on the Bezel.
13.2 No visible fingerprints, stains or other contamination.
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D: Diameter W: width L:length
14.1 Spot: D<0.25 is acceptable

0.25<D<0.4
2dots are acceptable and the distance between defects should more
than 10 mm.
14 Touch Panel D>0.4 is unacceptable
14.2 Dent: D>0.40 is unacceptable
14.3 Scratch: W<0.03, L<10 is acceptable,

0.03<W=0.10, L<10 is acceptable

Distance between 2 defects should more than 10 mm.

W>0.10 is unacceptable.

15.1 No distortion or contamination on PCB terminals.

15.2 All components on PCB must same as documented on the

15 PCB
BOM/component layout.
15.3 Follow IPC-A-600F.

16 Soldering Follow IPC-A-610C standard

The below defects must be rejected.

17.1 Missing vertical / horizontal segment,
17.2 Abnormal Display.

17.3 No function or no display.

Electrical Defect
17 17.4 Current exceeds product specifications.

(Major defect)
17.5 LCD viewing angle defect.
17.6 No Backlight.

17.7 Dark Backlight.

17.8 Touch Panel no function.

Remark: LCD Panel Broken shall be rejected. Defect out of LCD viewing area is acceptable.
11.7. Classification of Defects

11.7.1 Visual defects (Except no / wrong label) are treated as minor defect and electrical
defect is major.
11.7.2 Two minor defects are equal to one major in lot sampling inspection.

11.8. Identification/marking criteria

Any unit with illegible / wrong /double or no marking/ label shall be rejected.
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11.9. Packaging

11.9.1 There should be no damage of the outside carton box, each packaging box should
have one identical label.
11.9.2 Modules inside package box should have compliant mark.
11.9.3 All direct package materials shall offer ESD protection
Note1: Bright dot is defined as the defective area of the dot is larger than 50% of one sub-pixel area.

= =] = =]
v
! e
| v Eye Position
| |
| I
i I
i I ?
ND Filter = — __ : g
I
I
HD Filter esp= i HD Filter Position
| |
L 3 seen-1.00m
TET-LCD Panel TFT-LCD Panel

Bright dot: The bright dot size defect at black display pattern. It can be recognized by 2% transparency of
filter when the distance between eyes and panel is 350mm=50mm.

Dark dot: Cyan, Magenta or Yellow dot size defect at white display pattern. It can be recognized by 5%
transparency of filter when the distance between eyes and panel is 350mm=50mm.

Note2: Mura on display which appears darker / brighter against background brightness on parts of
display area.
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12. Reliability Specification

No Item Condition Quantity Criteria
1 High Temperature Operating 70°C, 96Hrs 2 ngggés_z
2 Low Temperature Operating -20°C, 96Hrs 2 GB{;§g§3'1
3 | High Humidity 50°C, 90%RH, 96Hrs 2 OB/12423.3
4 High Temperature Storage 80°C, 96Hrs 2 ngggés_z
5 Low Temperature Storage -30°C, 96Hrs 2 GB{;SS§3'1
: -20°C, 60min~70°C, 60min, GB/T2423.22
6 Thermal Cycling Test 20 cydcles. 2 2012
Frequency range:10Hz~50Hz
7 Packing vibration Acceleration of gravity:5G 2 GB/T25010790'14
X, Y, Z 30 min for each direction.
Air: =8KV 150pF/330Q 5 times
8 Electrical Static Discharge P 2 GB/T17626.2
Contact: +4KV 150pF/330Q 5 times -2006
9 Drop Test Height:80 cm,1 corner, 3 edges, 5 GB/T2423.8
(Packaged) 6 surfaces. -1995
Note1. No defection cosmetic and operational function allowable.
Note2. Total current Consumption should be below double of initial value
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13. Precautions and Warranty

13.1. Safety

13.1.1.  The liquid crystal in the LCD is poisonous. Do not put it in your mouth. If the liquid
crystal touches your skin or clothes, wash it off immediately using soap and water.

13.1.2. Since the liquid crystal cells are made of glass, do not apply strong impact on them.
Handle with care.

13.2. Handling

13.2.1. Reverse and use within ratings in order to keep performance and prevent damage.

13.2.2. Do not wipe the polarizer with dry cloth, as it might cause scratch. If the surface of
the LCD needs to be cleaned, wipe it swiftly with cotton or other soft cloth soaked
with petroleum IPA, do not use other chemicals.

13.3. Storage
13.3.1 Do not store the LCD module beyond the specified temperature ranges.
13.4. Metal Pin (Apply to Products with Metal Pins)

13.4.1. Pins of LCD and Backlight
13.4.1.1. Solder tip can touch and press on the tip of Pin LEAD during the soldering
13.4.1.2. Recommended Soldering Conditions
Solder Type: Sn96.3~94-Ag3.3~4.3-Cu0.4~1.1
Maximum Solder Temperature: 370C
Maximum Solder Time: 3s at the maximum temperature
Recommended Soldering Temp: 350+20°C
Typical Soldering Time: <3s
13.4.1.3. Solder Wetting

Solder Pin Lead Solder Pin Lead
Recommended Not Recommended
13.4.2. Pins of EL
13.4.2.1. Solder tip can touch and press on the tip of EL leads during soldering.
13.4.2.2. No Solder Paste on the soldering pad on the motherboard is recommended.
13.4.2.3. Recommended Soldering Conditions
Solder type: Nippon Alimit Leadfree SR-34, size 0.5mm
Recommended Solder Temperature: 270~290C
Typical Soldering Time: <2s
Minimum solder distance from EL lamp (body):2.0mm
13.4.2.4. No horizontal press on the EL leads during soldering.
13.4.2.5.180° bend EL leads three times is not allowed.
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13.4.2.6. Solder Wetting

ropr SO0LCER Fly
. ’W.'?'s-/ »
T":E-
Recommended Not Recommended
13.4.2.7. The type of the solder iron:
".]:['-:'} | o
Recommended Not Recommended

13.4.2.8. Solder Pad

13.5.0peration

13.5.1. Do not drive LCD with DC voltage

13.5.2. Response time will increase below lower temperature

13.5.3. Display may change color with different temperature

13.5.4. Mechanical disturbance during operation, such as pressing on the display area, may
cause the segments to appear “fractured”.

13.6.Static Electricity

13.6.1. CMOS LSiIs are equipped in this unit, so care must be taken to avoid the
electro-static charge, by ground human body, etc.

13.6.2. The normal static prevention measures should be observed for work clothes and
benches.

13.6.3. The module should be kept into anti-static bags or other containers resistant to static
for storage.

13.7.Limited Warranty

13.7.1.  Our warranty liability is limited to repair and/or replacement. We will not be
responsible for any consequential loss.

13.7.2.  If possible, we suggest customer to use up all modules in six months. If the module
storage time over twelve months, we suggest that recheck it before the module be
used.

13.7.3. After the product shipped, any product quality issues must be feedback within three

months, otherwise, we will not be responsible for the subsequent or consequential
events.
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14. Outline Drawing

BL34.740.2 ——
A.A 28.03

(3.27)

BL 46.75+0.2
A.A 35.04
|
|

(1.73)

50.050.5

3.5+0.5

8.1£0.3

NOTES:

Display Size: 1,77" TFT

Viewing Direction: 6:00

Grey Scale Inversion Direction: 12:00

Operation Temperature: -20°C to +70°C

Storage Temperature: -30°C to +80°C

Driver IC: llitek, ILI9163V

Power Supply Voltage: 2.8 Volt (typ.)

Backlight: White (2xLEDs) / 3.1 Volt / 30mA (typ.)
LED Lifetime: 30000h (typ.)

10. ROHS must be complied

* Unspecification tolerance are + 0.2mm

©ONDORWN =
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Display Mode: TN, Transmissive / Normal White / Anti-Glare
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