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1. General Specifications

TMO028HDZ30 is a color active matrix LCD module incorporating amorphous
silicon TFT (Thin Film Transistor). It is composed of a color TFT-LCD panel, driver
IC, FPC and a back light unit. The 2.8" display area contains 240 x 320 pixels and
can display up to 262K colors. This product accords with RoHS environmental

criterion.
ltem Contents Unit Note
LCD Type a-si TFT -
Display Color 65K/262K 1
LCD Duty 1/320 -
Viewing Direction 6:00 O’Clock
Active Area(WxH) 43.20x57.60 mm
Number of Dots 240(RGB)x320 mm
Dot Pitch(WxH) 0.180X0.180 mm
Controller ILI9335B -
Vee 2.8 \Y
lovee 1.8/2.8 V
Outline Dimensions dravRvierT:rc:r? r?lej;[(l’in;age
Backlight 4-LEDs(white parallel) -
Weight 17.4 g
Interface CPU 8/16 bits -
Polarizer Mode Transmissive/Positive -

Note 1: Color tune is slightly changed by temperature and driving voltage.

Note 2: Requirements on Environmental Protection:RoHS

Note 3: Customer should do assembly according to our FPC bending sketch in the outline
drawing.

Note 4. Please approve our spec before placing mass production order. Otherwise we will

regard customer has approved the spec when we receive the first 2Kpcs or above order from
customer.
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2. Outline Drawing

50. 00 (Module Outline)
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NOTES: Detail A
1. DISPLAY TYPE: 1 Scale 40:1
2.VIEING DIRECTION:  6:00
3 LCD DRIVE IC: 1L19335
4, POLARTZER MODE: TRANSMISSIVE/POSITIVE
5. DRIVE METHOD: 1/320 DUTY
6.VCC: 2.8V 10VCC:  1.8V/2.8V
7. BACKLIGHT: 4-CHIP LED WHITE PARALLEL
8. OPERATING TEMP: -20° C—60° C
9. STORAGE TEMP: -30°C—170°C

10. UNMARKED TOLERANCE: 0. 20
11. CONTROL DIMENSIONS

—

12. REQUIREMENTS ON ENVIRONMENTAL PROTECTION: ROHS
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NO. | Symbol
1 DBO
e DBI
3 DBe
4 DB3
S GND
6 VCC
/ /CS
8 RS
9 /WR
10 /RD
11 MO
12 NC
13 NC
14 NC
15 NC
16 | LED-A
17 | LED-KI
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el Me
ce DB4
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31 | /RESET
32 V(I
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34 GND
35 DBS
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37 DB/
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4. Absolute Maximum Ratings(Ta=257C)

ltem Symbol Min. Max. Unit | Note
Power Supply Voltage Vce -0.3 4.6 Vv
Logic Signal Input /Output IOVCC 03 46 Vv
Voltage
Operating Temperature Top -20 +60 C 1, 2
Storage Temperature Tst -30 +70 C

Notes:

1. Ifthe module is above these absolute maximum ratings. It may become permanently damaged.
Using the module within the following electrical characteristic conditions are also exceeded,
the module will malfunction and cause poor reliability.

2. Vpp >Vss must be maintained.
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5. Electrical Specifications and Instruction Code

5.1 Electrical characteristics(Vss=0V ,Ta=25C)

Parameter | Symbol | Condition Min | Typ Max Unit | Note
. lovce 0.8
Input H Vim | ygs36v | lovec | - | OVCC |V
voltage | | IOvVCC 0.2
L Vi | yeseaev | O3 ) ovec |V
. lon = -0.1 0.8
Output H | Von mA lovcc | ) v
Voltage | _, IOVCC=1.65 0.2
Ll Vo ~3.6V i " | ovee | VY
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5.2 LED backlight specification(Vss=0V ,Ta=25C)

LED K1 T4
D1
LED K2 4 LED A
D2
¥,
LED K3 g
D3
LED_K4 R
D4
Item Symbol Min Typ Max Unit Condition Note
Forward Voltage Ve 2.9 3.2 3.5 Y |f=80mA
Luminance(9 point avg.) La 3800 - - Cd/m? VR=5V
, | 1. 1f=20mA/LED
Luminance Center Lc 4200 4800 - Cd/m*® | o Aper ture-9
point
Uniformity 80 - - % 3. instrument
is :BM-7A
_ X 0.25 0.28 0.31 4. Uniformity=mi
Color Coordinate v 0.24 027 0.30 n/max*100%
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5.3 Interface Signals

Model No.:.TM028HDZ30 V1.0

Pin No. | Symbol 110 Description Comment

1 DO I/0 Data input

2 D1 1/0 Data input

3 D2 I/0 Data input

4 D3 1/0 Data input

5 GND P Ground

6 VCC p Power Supply

7 Cs I Chip select signal(active low)
Register select signal.

8 RS I Low: select an index or status register
High: select a control register

9 WR I Write execution control pin

10 RD I Read execution control pin

11 IMO I Mode selection Note 1

12 NC -

13 NC -

14 NC

15 NC -

16 LED-A P LED anode

17 LED-K1 P LED cathode

18 LED-K2 P LED cathode

19 LED-K3 P LED cathode

20 LED-K4 P LED cathode

21 IM2 I Mode Selection(connect to GND)

22 D4 I/0O | Data input

23 D8 I/O | Data input

24 D9 I/O | Data input

25 D10 I/0 | Data input

26 D11 I/0 Data input

27 D12 I/0 | Data input

28 D13 I/0 | Data input

29 D14 I/0 | Data input

30 D15 I/0 | Data input

31 RESET I Reset pin(active at low)

32 VCI P Analog power supply

33 VCC P Logic power supply

34 GND P Ground

35 D5 I/O | Data input

36 D6 /O | Data input

37 D7 I/O | Data input

-10 -
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Note 1:

IMO MCU Interface Mode Data bus

0 16 bit DB[15:0]

1 8 bit DBJ[15:8]

- 11 -
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5.4 Interface Timing Chart

Note: Please refer to ILITEK’s _ILI9335B data sheet for more details.

ILITEK's _ILI9335B interface protocol

5.4.1 Interface Timing Parameters && Interface Characteristics
Normal Write Mode (IOVCC = 1.65~3.6V)

Item Symbaol Uit Min. Typ. Max. | Test Condition
. Write tovow ns (75)
Bus cycle time
Read toyoh ns 300
Write low-level pulse width PW ns (40} - 500
Write high-level pulse width FWier ns (30)
Read low-level pulse width PW\ ns 150
Read high-level pulse width PWhn ns 150 -
nCS/ RS/ DB Write / Read rise / fall time twnd e ns - - 25
i Write { BS to nCS, E'nWR ) 10
Setup time - tas ns
Read ( RS to nCS, RW/nRD ) 5
Address hold time taH ns &
Write data set up time tosw ns 10
Write data hold time Y ns 15
Read data delay time toon ns - - 100
Read data hold time toHR s 5
Vi ViH
RS X Vi Vie K
_ las N . tAH o
tes . PR
ncs \
nWR < levo >
PWLW 1
N T I
g Htwh
twnr [ fosw T i J
DB[15:0 -
wite) 1777 7N Vaidaate X7/ 77 777
_ fas N L. taH J
-+ > ICYCR -+ > -
nRD N PWLR i )
PWHR
th‘f o 'wn.
toor foHR
DB[15:0 ,
R [T/ 777N _vaidaaa X777 777

-12 -
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5.4.2 Instruction Description (ILITEK’s _ILI9335B)
8.2. Instruction Descriptions
Ne. | Registers Mame AW|RS D15 o4 | D1z | D12 DN Dio | Do Ds 7 D& D5 D4 D3 Dz | D Do
IR_| Irdlex Register W lo - - - - - - oz | ios | ips D4 ID3 oz | D1 IDg
ooh| Driver Code Read RO | 1 1 o o 1 o o 1 1 o o 1 1 0 1 0 1
o1h| Driver Cutput Control 1 W1 o o o 0 o SM 0 ss o o o o 0 0 0 o
ozh| LCD Driving Control W1 o o 0 0 0 o BC o o o o o o 0 0 o
[osh | Entry Mcde W |1 TRI oFM | o | eaR 0 o 0 o Jors | o D1 | voe AM 0 0 0
05h| 16 bits data format contrl W |1 0 o 0 0 0 o 0 0 o o 0 0 0 o | err1 | EPFo
o7h| Display Cantral 1 W |1 0 o |PTDE1|PTDED 0 o 0 |Basee] o o GON_| DTE cL 0 D1 Do
0sh | Display Cantrol 2 "EE FP7 Frs | FPs | Fra FP3 Frz | Fpi [ FPo | Brr | BPs | BPs | BP4 BP3 erz | BP1 | BPoO
0sh| Display Cantrol 3 "EE o o 0 o 0 o |prsi [pTso | o o | prai | Prao | isca | isce | isci | isco
oAh| Display Control 4 W[ o o 0 0 0 o 0 o o o o o |rmarkoe| mwiz | e | Fmio
och ?GB Display Interface Control |, | o ence | enct | enco 0 o 0 AM o o omi | oMo o o | A | Amo
oDh| Frame Maker Pasition W |1 0 o 0 0 0 o o | FmPs | Fme7 | Aaps | emps | Fmes | ez | Pmez | EMP1 | FMPo
oFh EP'GB Display Interface Contral |y, | 0 0 0 0 0 0 0 0 0 0 o |wseL | mseL | o | EPL | DPL
10h] Power Control 1 W[ o o o | sap 0 etz [ emi [ ero | ape | APz | APt | aro o o | sp | st
11h| Power Control 2 W[ o o 0 o 0 pciz | 0c1i [ Dote | o | Dooe | oot | Dooo 0 vez | ver | veo
1zh| Power Control 3 W1 o o 0 0 0 o 0 o Jvore] o o o vaHz | veHz | vRHi | veHo
13h] Power Control 4 TEE o o o Jvoval vovs [vove [vowi [vove | o o o o o 0 0 o
20h| Horizontal GRAMAddress Sst | W | 1 0 0 o 0 o 0 0 o | a7 | aps | aps | aDs AD3 apz | api | apo
21h| Vertical GRAM Address Set | W | 1 0 0 o 0 o 0 o | ADie | ADi5 | ADis | ADis | ADiz | Apn | Apio | Aps | ADe
zzh| Write Data to GRAM w1 RAM write data (WD17-0) / read data (RD17-0) bits are transfered via different data bus lines according to the selected interfaces.
20h| Power Control 7 w1 0 o 0 0 0 o 0 o o o Jvcms [ voms | voms [ vewmz [vom [ vewmo
2Bh| Frame Rate and Color Control W1 [¥] [u] i 0 i [u] i 0 [u] [u] [i] 0 FRS[3] | FRS[2] | FRS[1] | FRS[0]
[30h] Samma Control 1 W1 0 o o 0 0 KPi[z) | kPi[1] | KPi[o] | o o o 0 o KPofz] | KPol1] | KPofo]
31h| Gamma Control 2 W1 0 o o 0 0 KPajz) | kPal1] | kPafol| o o o 0 o KPzz] | KPzi1) | KP2lo]
3zh| Gamma Control 3 W1 0 o o 0 0 KPslz) | kPs[1] | kPsfo]| o o o 0 o KP4fz] | KP4i1] | KP4fo]
| 35h | Gamma Control + W |1 0 o 0 0 0 RP1z) [ reapt [ RPi[o | o 0 0 0 0 RPojz] | RPof1] | RPojo)
| 36h | Gamma Control 5 "EE 0 o o__|verif4] veRPi[a |vRPiflvRPi[[vRP1g] o 0 0 o | vrPops) [veporz|vRPe[i) | vRPe[q)
37h| Gamma Control 6 W[ 0 o o 0 0 KNz | kN [ kN | o 0 0 0 0 KMojz] | KNoj1] | KNojo)
36h| Gamma Control 7 W[ 0 o o 0 0 KNafz] | KNz [ knao ] o 0 0 0 0 KMz(z] | kNz{1) | KNzjo)
35h| Gamma Control & W[ 0 o o 0 0 kNsfz] | knsi) [ knso ] o 0 0 0 0 KMaz] | KN4g1) | KN4fo)
3Ch| Gamma Control & "EE 0 o o 0 0 T el e 0 0 0 0 ANojz] | Rof] | RNofo)
No. | Registers Name RW/[RS D15 Di4 | D3 | o1z | D Dio | Do D& D7 D6 D5 D4 D3 Dz | Di Do
30h| Gamma Control 10 w1 0 o o |venif]] VRN [veNi[lvENi VRNl o 0 0 o | vAnoa) [vanegl venop)[venofg)
Horizortal Address Start
S w1 0 0 0 0 0 0 0 o | Hsar | nsas | Hsas | Hsas | wsaz | Hsaz | Hsar | Hsao
sth ;‘2;2:‘" Address End w1 o 0 o 0 0 0 o o | Hear | HEas | HEAs | HEAs | HEAs | HEAZ | HEAY | HEAO
52h)] Vertical Address Start Position W1 1] 1] o 0 1] 1] 1] VoAs | VSAT | VSAS | VSAS | VSA4 VSAZ VSAZ | VEBA1 | WSAD
53h| Vertical Address End Position | W | 1 o 0 o 0 o 0 o | veas | vear [ veas | vess [ veas | veas [ veaz [vear Tvess
6i0h| Driver Ouiput Contral 2 w1 GS o | ns | e NL3 W2 | NLT | WD o o | scns | scna | scnas | scnz | sont | scmo
51h| Base Image Display Sontrol W1 i} o 1] 1] 1] 1] 0 1] 1] 1] o [u] o NDL VLE REV
sahl Vertical Scroll Gontrol w1 o 0 0 o 0 0 0 vig | viz | vis | vis | via VL3 viz | v | vio
|zon] Partial image 1 Display Pasition | W | 1 0 0 0 o 0 0 o__|pTopos]PToPor |PToPOs |PTOPOs|PTDPO | PTOPOs |PTDPOz|PTDPOI|PTDPOO
ath Ei’;'f' Image 1 Area (Start w1 o o 0 o 0 0 o |prsacs|prsact |Prans |PTsacs | Prsacs | Prsass |PTsace|ersact |prsace
seh| Partial Image 1 Area (End Line) | W | 1 0 o 0 0 o |PTEAos|PTEANT |PTEAS |PTEAGS | PTEAD4 | PTEACS |PTEA02|PTEAGT [PTEADD
25h| Partial Image 2 Display Position | W | 1 0 o 0 0 o__|proprig]eroriz]roris|proris|proria] PToPiz [PTOPiz[PTORT [PTORIO
24h Ei’;'_f" Image 2Area (Start w1 o 0 0 0 0 0 o |prsate|rTsaiz|Prsats|pTsats [pTsats | Prsars |Prsatz|pTsa |PTeAt
=5n | Partial Image 2 Area (End Line) | W | 1 0 0 o o o 0 o [prems[rTEA 7 [PTEAIs [PTEMIS [PTEAI4 ] PTEAIS [PTEAI2[PTEA 1 [PTEAT
a0h| Panel Interface Gontral 1 W[ 1 0 0 o 0 o o | owvn [owie] o o o | R | Ris | Rz | ATmi | RTmio
g2h| Panel Interface Control 2 W1 o [i] [i] a 1] NOWI2 | NOWI | NOWIlD a 1] [i] o [i] a o o
95h| Panel Interface Control 4 W1 o 1] o 1] 1] 1] DIVE1 | DVED 1] 1] 1] 1] 1] 1] o 1]
7h| Panel Interface Control 5 w1 o 0 o 0| NowEs [NOWEz|NOWEINOWED] o o 0 o 0 0 o o
[A1h| OTP VCM Programming w1 o o 0 o oTP_ 0 0 0 o o | VCM_ | voM_ | voM_ | voMm_ | vem | vom
Control PGM_EN oTPS | OTPA | OTP3 | OTPZ | OTPT | OTPG
aon] OTP voM status and Enabl I"RE PGM_ PGM_ [ VOM_ | VCM_ | VOM_ | VOM_ | VCM_ [ VCM_ VCM_
s andEnabe CNTT__ | cNTa | Ds | D4 D3 bz | o1 | Do o o o o o “ o EN
A4h] OTP for ID code wiiting W1 TESTE_r?TF‘ o gEET géfﬁ o 1 o o o o o N o o o N
a5h| OTF Programming ID Koy w1 KEV KEY | KEV | KEV | KEV | REV | KEY | KV [ KEY | KEY | KEY | KEV REY REV | KEY | KEY
15 14 13 12 11 10 ] a2 il 5] 5 4 3 2 1 1]
Eshl Deep stand by mede control W1 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 DSTE

-13
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5.4.3 Interface Register write/read timing
180 8-bit System Bus Interface Timing

(a) Write to register

ncs | [
s T |

nRD

nWR L I R L

o - o Wirile register Wrile register
DB[15:8] X Wi X S e X “high byl data® x “low byte data” X

(b) Read from register

ncs | [
s T |

nRD

nWR | | I I
DBL15:8] X -oon' X_ e regst index

180 16-bit System Bus Interface Timing

(a) Write to register

nCS I |
RS I I
nRD

R | |

DB[15:0] X Wiile reglster “indesx’ X Wihite reglster “data” X
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(b) Read from register

nCS | |

s T

nRD | |

nWR I I

DBR[15:0] X Wirile register “Index” )—@

5.4.4180-System Interface Data Format
a) i80-System Interface with 8-bit Data Bus

TRI DFM 8-bit MPU System Interface Data Format

system 8-bit interface (2 transfers/pixel) 65,536 colors

1st Transfer 2nc| Transfer
0 ) kil Il B I el I Bl S il e I R I I I"E‘ i
- | | | | \\“\‘

Gs|64|ealaz|e1|so

80-system 8-bit interface (3 transfers/pixel) 262,144 colors

1st Transfer 2nd Transfer 3rd Transfer
1 0 OE | OB DBIDBIDBI I I IDB DB DBIDBIDBIDBIDBI IDB DB
11 10 17 16 15 17 16 15 14 13

lllllliiiiii
o5 [ e4|ca]ee]e|oo

80-system 8-bit interface (3 transfers/pixel) 262,144 colors

1 st Transfer 2nd Transfer 3rd Transfer
1 1 6 J OB OB OB OB [ 0B I I I OB | OB [ OB I o]} I (8]:] I I 9):] DB
17 16 15 14 13 12 13 12

Gs|64|ealaz|e1|so

b)i80-System Interface with 16-bit Data Bus

TRI DFM 16-bit MPU System Interface Data Format

system 16-bit interface (1 transfers/pixel) 65,536 colors

st Transfer
el Bl il el e

=1 IR

. A A B B A

SN '
T T T T T T Sa——"

80-system 16-bit interface (2 transfers/pixel) 262,144 colors

1st Transfer 2nd Transfer
1 0 DEJE | B[ & IDEII I IDBIDBIDBIEBIDBIDBIDBIEB 3] DB
17 16 15 14 17

LT sm"

80-system 16-bit interface (2 transfers/pixel) 262,144 colors

15t Transfer 2nd Transfer
1 1 OB B)=] 3= B 2] D)= L.'I:! |B.=) |8 =] OB U8 08 D =] [8]=] UB
il I I A A I I I I I S O I e i

T T e

-15-
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5.4.5 Data Bus GRAM Write/Read Timing
a)GRAM Timing of 180 8-bit System Interface
(a) Write to GRAM

cs | —
S B
nRD

15t writa
lowi bvte

Ird write
low b

Mth pixel

(b) Read from GRAM

(N+1]h pixel

[M+Z)th piel

ncs | [
e
nRD [ I ) )
we T
DB[15:8] Ao X2z gk e g tw it X tye X_iow o X
| & Ay .

b)GRAM Timing of i80 16-bit System Interface
(a) Write to GRAM

Mth pizsl (M+1)th pixel

ncs | [
s T ]

nRD

nWR ] [ 1 [ ] [ 1] [ ] [
=1 T, - SR Haa S, iyl G

- 16 -



' TIANMA Model No.:TM028HDZ30 V1.0

S Microelecironies Co., LTD

(b) Read from GRAM
nCS | |

s T |
I o HE e HE o B

nWR | I
DB 1 50 Wnte U220 (o Dummumy 1st Head “data nd Raad "data ard Head "data
[ - ] incien reqister Read Mth pixel [N+ 1 pixed [M+2)th pixel

5.4.6 Reset Timing Characteristics
Reset Timing Characteristics (IOVCC = 1.65 ~ 3.6 V)

Iltem Symbol Unit Min. Typ. Max.
Reset low-level width thes L ms 1 -

Reset rise time tmes us 10
Reset high-level width tegs 1 ms 50

L tRES_L LRES

nRESET Vp\"u. Vi e

-17 -
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6. Optical Characteristics

ltem Symbol Condition | Min. | Typ. Max. Unit Note
Brightness Bp 6=0° 190 | 210 - Cdm? | 1
Uniformity | ABp ®=0° - | 80% - 1,2
01
(©=90°) 60 | 70 -
01
.y S 50 | 60 -
Viewing (®=270°) Cr10 Deg 3
Angle 62 60 70 i
(®=0°)
62
(®©180°) 60 70 i
Contrast Cr 6=0° 300 | 350 i i 4
Ratio
-
Response r o5 i 20 30 ms 5
Time T
W X 0254 | 0304 | 0354 -
y 0313 | 0363 | 0413 -
R X 0.560 | 0.610 |  0.660 -
C%cl’é‘)f y 0284 | 0334| 0384] -
Coordinate | g X 9=00 0.246 | 0296 | 0.346 - 16
y ®=0 0.508 | 0558 |  0.608 -
B X 0.080 | 0.130 | 0.180 -
y 0.114 | 0.164| 0214 -
NTSC .
Ratio S i 50%

Note: The parameter is slightly changed by temperature, driving voltage and materiel.

Note 1: The data are measured after LEDs are turned on for 5 minutes. LCM displays full white.
The brightness is the average value of 9 measured spots. Measurement equipment
PR-705 (®8mm)

Measuring condition:
- Measuring surroundings: Dark room.
- Measuring temperature: Ta=25C.
- Adjust operating voltage to get optimum contrast at the center of the display.

Measured value at the center point of LCD panel after more than 5 minutes while

backlight turning on.
-18 -
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50cm

Detecter

Note 2: The luminance uniformity is calculated by using following formula.

ABp =Bp (Min.) / Bp (Max.)x100 (%)

Bp (Max.) =

Bp (Min.) =

Maximum brightness in 9 measured spots

Minimum brightness in 9 measured spots.

W

Wi

Wi

Wi

L6

H—a

e

9

®©

®

®©

©

®

Measurement equipment PR-705 (®8mm)

Note 3: The definition of viewing angle:

Refer to the graph below marked by 6 and ®

Up (12:00)

@=90"°

Y

L}O@O“

‘98/

Left (9:00) W,

\ = ;\

N | ®\ X Right (3:00)

©=180°

N \_ »=0°

Down (6:00)
@ =270°
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ote 4: The definition of contrast ratio (Test LCM using PR-705):

Luminance When LCD is at “White” state
Luminance When LCD is at “Black” state

Contrast Ratio(CR)=

(Contrast Ratio is measured in optimum common electrode voltage)

Note 5: Definition of Response time. (Test LCD using DMS501):

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. The
response time is defined as the time interval between the 10% and 90% of
amplitudes.Refer to figure as below.

100%
D / N

80%

10%

Tr Tf

The definition of response time

Note 6: Definition of Color of CIE Coordinate and NTSC Ratio.

510

Color gamut:

g_area of RGB trlémgle <100%
area of NTSC triangle

480

1831 CIE Chromaticity Diagran
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7. Reliability Test Items and Criteria

No Test Iltem Test condition Criterion
1 | High Temperature Storage Ta=+70°C,240hrs
2 | Low Temperature Storage Ta=-30°C,240hrs
3 | High Temperature Operation Ts=+60°C,240hrs
4 | Low Temperature Operation Ta=-20"C,240hrs
. . . Ta=+60°C+2C 90%RH 240H
5 | High Temperature & Humidity Operation
Power on
-30C 30 min~+70°C 30
6 | Thermal Shock(Non-operation) ) ) , After testing, cosmetic
min,Change time:5 min,20 Cycles ,
Frequency ranae: 10~55H and electrical defects
:10~55Hz
quency rang should not happen.
Stroke:1.5mm
7 | Vibration Test(Non-operation) Sweep:10Hz~55Hz~10Hz 2 hours
P For each direction of X,Y,Z.
(6 hours for total)(Package
condition)
) 60G 6ms, =X, £Y, £Z 3 times,
8 | Shock Test(Non-operation) o
for each direction
1.After testing,
cosmetic and electrical
defects should not
happen.
Height:80 cm,1corner, 3edges, 6 bp
9 | Drop Test(package state) 2.the product should

sides each time

remain at initial place
3.Product uncovered
or package broken is
not permitted.

Note 1:Ts is the temperature of panel’s surface.
Note 2:Ta is the ambient temperature of sample.
Note 3:Additional test Item proposed by customer shall be determined by mutual agreement

between customer and Tianma

-21-
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8 Quality level

8.1 Classification of defects

Major defects (MA): A major defect refers to a defect that may substantially degrade usability
for product applications, including all functional defects(such as no display, abnormal display,
open or missing segment, short circuit, missing component), outline dimension beyond the
drawing, progressive defects and those affecting reliability.

Minor defects (MI): A minor defect refers to a defect which is not considered to be able to
substantially degrade the product application or a defect that deviates from existing standards
almost unrelated to the effective use of the product or its operation, such as black spot, white spot,
bright spot, pinhole, black line, white line, contrast variation, glass defect, polarizer defect, etc.

8.2 Definition of inspection range

For dot defect of TFT LCD which is not
smaller than 3 inches, dividing three areas to TR | P
make a judgment (according to figure 1). l1s T Baea || |._ ........ _

i
i
i

a
<
1§

< > |<
Iivz
/]\

s

A area : center of viewing area
B area : periphery of viewing area A Area
C area : Outside viewing area _ | '
For other defects, dividing two areas to | s ViewingArea || !—'—"‘T* _____ __Y'
make a judgment (according figure 2). i i — 0
. L A zone: Viewing Area(VA)
A zone : Inside Viewing area . .
Figure 1 Figure 2
B zone : Outside Viewing area
X1(A.A~V.A): -mm  X2(A.A~V.A):-mm
Y1(A.A~V.A): -mm  Y2(A.A~V.A): -mm

Active Area(A

8.3 Inspection items and general notes

(DShould any defects which are not specified in this standard happen, additional standard
shall be determined by mutual agreement between customer and TIANMA.

(@Viewing area should be the area which TIANMA guarantees.

@Limit sample should be prior to this Inspection standard.

General @Viewing judgment should be under static pattern.
notes ' i,
®Inspection conditions
Inspection distance: 250 mm (from the sample) Temperature 12525 °C
Inspection angle : 45 degrees in 6 o'clock direction (all defects in viewing area should be
inspected from this direction)
Plr.]hOIe’ Bright sp.ot, Blac.k sppt, The color of a small area is different from the remainder.
White spot, Black line, White Line, The phenomenon doesn’t change with voltage
Foreign particle, Bubble P 9 9
L The color of a small area is different from the remainder.
Contrast variation !
The phenomenon changes with voltage
Inspection Polarizer defect Scrat.ch, Dirt, Particle, Bubble on polarizer or between
items polarizer and glass

Dot defect (TFT LCD) The pixel appears bright or dark abnormally when display

No display, Abnormal display, Open or missing segment,

Functional defect Short circuit, False viewing direction

Glass defect Glass crack, Shaved corner of glass, Surplus glass

PCB defect Components assembly defect
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8.4 Outgoing Inspection level

Outgoing Inspection . . Inspection
Inspection conditions - -
standard Min. | Max. | Unit [ IL AQL
Major Defects See 8.3 general notes See 8.5 Il 0.65
Minor Defects See 8.3 general notes See 8.5 Il 1.5

Note: Sampling standard conforms to GB2828

8.5 Inspection Items and Criteria

Judgment standard
Inspection items Acceptable number
Category
A zone B zone
A ®=0.10 Neglected
Black spot, White =
spot, Bright Spot. b 1 B 0.10<®=0.15 2
Pinhole, Foreign
1 e ; a C 0.15<®=0.20 1 Neglected
ﬁaﬁéfleén ngglse - D 0.20<® 0
Scratch on glass’ 0=(atb)2(m -
Total defective point(B,C) 3
A W=0.01 Neglected
Black line, White W B 0.01<W=0.03 5
line, and Particle Witk L=3.0
Between ' 0.03<W=0.05
2 ; C 1 Neglected
Polarizer and . L=3.0
glass, Scratch on W(mm) .
glas s’ D 0.05<W 0
Total defective point(B,C) 3
A ®=0.2 Neglected
- bI 0.2<®=0.3 2 Neglecte
5 | Contrast P C 0.3<®=0.4 1 d
variation a
®=(a+b)/2(mm) D 0.4<® 0
Total defective point(B,C) 3
4 | Dot defect (if TFT | TFT LCD is smaller LCD Class Defect A area B area
LCD is used) than 3 inches Bright dot 1
Neglecte
A Dark dot 1 d
Total 2
TFT LCD between LCD Class Defect Aarea | Barea C area
3~10.4 inches B Bright dot 2 2 Neglecte
Dark dot 2 3

-23-




." Mi leptronies Co.,LTD. Model No.:TM028HDZ30 V1.0

| Total 6 d

Notes:

Bright dot: in R. G. B or dark display figure, the pixel appears bright.
Dark dot: in R. G. B or white display figure, the pixel appears dark.
Defect area must be less than an half size of the dot.

The distance of two dot: L>5mm.

5 | Bubble inside cell any size none none
Scratch ,damage on | Refer to item 1 and item 2.
polarizer, Particle on
Polarizer defect | polarizer or between
6 | (if Polarizer is [ Polarizer and glass.
used) Bubble, dent and A ©=0.3 Neglected
convex B 0.3<P=07 > Negcljecte
C 0.7<® 0
Stage surplus glass
b b=0.3mm
7 Surplus - |
glass Surroml,lndlng surplus
glass Should not influence outline dimension and assembling.
8 Open segment or open common Not permitted
° Short circuit Not permitted
10 False viewing direction Not permitted
1 Contrast ratio uneven According to the limit specimen
12 Crosstalk According to the limit specimen
13 Black /White spot(display) Refer to item 1
14| Black /White line(display) Refer to item 2
Judgment standard
Inspection items Category(application: B zone) Acceptable
number
Glass (DThe front of lead terminals A | ast, b<g1/5W, c<3mm Max.3
15 defect defects
crack allowed

B | Crack at two sides of lead

b
\\ >~ terminals should not cover
\\ // patterns and alignment mark
- :

/
w “a

t
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@Surrounding crack—non-contact side
seal
t

a —

s b _a, _~
~ /’/

\/

Inner border line of the seal
Quter border line of the seal

/

/
/

/

b < Inner borderline of the seal

(® Surrounding crack— contact side
seal

Inner border line of the seal
Quter border line of the seal

b < Outer borderline of the seal

@®Corner

R

Al a=t b=30, c¢c=30

Glass crack should not cover
patterns u and alignment mark
and patterns.

Inspection items

Judgment standard

Category(application: B zone)

16

PCB
defect

Component soldering:

No cold soldering. short. open circuit.

burr. tin ball

The flat encapsulation component
position deviation must be less than 1/3
width of the pin (Pic.1);

the sheet component deviation:

Pin deviates from the pad and contact
with the near

permitted (Pic.2)

components is not

Component
| e
— <W/2 w
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lead defect:

The lead lack must be less than 1/3 of its
width;

The lead burr must be less than 1/3 of
the seam;

Impurities connect with the near leads is
not permitted

Component
Soldering pad Lead
D\
) \—- == L1>0
v

Connector soldering:

Soldering tin is at contact position of the
plug and socket is not permitted

No foundation is scald

Serious cave distortion on plug and
socket contact pin is not permitted

head BTse Board

Soldering tin is not permit in this area

Soldering tin is not permit in this area

M,

Base Board
Glue on root of the speaker receiver and
motor lead:
The insulative coat of the lead must join
Glue ™ Lead

into the PCB; the protected glue must
envelop to the insulative coat.

PCB Insulative coat

-26 -




' TIANMA Model No.:TM028HDZ30 V1.0

S Microelectronics Co. LTD.

9. Precautions for Use of LCD Modules

9.1 Handling Precautions

9.1.1 The display panel is made of glass. Do not subject it to a mechanical shock
by dropping it from a high place, etc.

9.1.2 If the display panel is damaged and the liquid crystal substance inside it
leaks out, be sure not to get any in your mouth, if the substance comes into
contact with your skin or clothes, promptly wash it off using soap and water.

9.1.3 Do not apply excessive force to the display surface or the adjoining areas
since this may cause the color tone to vary.

9.1.4 The polarizer covering the display surface of the LCD module is soft and
easily scratched. Handle this polarizer carefully.

9.1.5 If the display surface is contaminated, breathe on the surface and gently
wipe it with a soft dry cloth. If still not completely clear, moisten cloth with
one of the following solvents:

— Isopropyl alcohol

— Ethyl alcohol
Solvents other than those mentioned above may damage the polarizer.
Especially, do not use the following:

— Water

— Ketone

— Aromatic solvents

9.1.6 Do not attempt to disassemble the LCD Module.

9.1.7 If the logic circuit power is off, do not apply the input signals.

9.1.8 To prevent destruction of the elements by static electricity, be careful to
maintain an optimum work environment.

a. Be sure to ground the body when handling the LCD Modules.
b. Tools required for assembly, such as soldering irons, must be properly
ground.

c. To reduce the amount of static electricity generated, do not conduct
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assembly and other work under dry conditions.

d. The LCD Module is coated with a film to protect the display surface. Be
care when peeling off this protective film since static electricity may be
generated.

9.2 Storage precautions

9.2.1 When storing the LCD modules, avoid exposure to direct sunlight or to the

light of fluorescent lamps.

9.2.2 The LCD modules should be stored under the storage temperature range. If
the LCD modules will be stored for a long time, the recommend condition is:
Temperature : 0C ~ 40C
Relatively humidity: <80%

9.2.3 The LCD modules should be stored in the room without acid, alkali and
harmful gas.

9.3 The LCD modules should be no falling and violent shocking during
transportation, and also should avoid excessive press, water, damp and

sunshine.

-28 -



