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CLOVER DISPLAY LTD. CG320240B

MODE OF DISPLAY

Display mode Display condition Viewing direction
STN: [] Yellow green [ ] Reflective type [ ] 60’ clock

[ ] Grey [ | Transflective type [ ] 12 O’ clock

[ ] Blue (negative) [ ] Transmissive type [ ] 30’ clock
[ ] FSTN positive [ ] Others [ 1 90’ clock

[ ] FSTN negative

LCD MODULE NUMBER NOTATION:

CG320240B- LW -FF-ND-T *(1)---Model number of standard LCD Modules
| L *(2)---Backlight type
Q) 2 @B) @) (B)®) (™) 3 N — No backlight
E — EL backlight
L — Side-lited LED backlight
M- Array LED backlight
C-CCFL
*(3)---Backlight color
N — No backlight
A — Amber
B - Blue
O- Orange
W-White
Y - Yellow green
*(4)---Display mode
T-TN
V — TN (Negative)
S—STN Yellow green
G - STN Grey
B — STN Blue (Negative)
F-FSTN
N — FSTN (Negative)
*(5)---Rear polarizer type
R — Reflective
F — Transflective
T — Transmissive
*(6)---Temperature range
N — Normal
W- Extended
*(7)---Viewing direction
6 — 6 O’clock
2-12 O’clock
3-30’clock
9 -9 O’clock
*(8)---Special code for other requirements
(Can be omitted if not used)
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CLOVER DISPLAY LTD. CG320240B

GENERAL DESCRIPTION

Display mode
Interface
Driving method
Controller IC

320 X 240 dots, Graphic COG LCD module

4 line serial

1/240 duty, 1/16 bias

IST3088 or equivalence

For the detailed information, please refer to the 1C specifications.

MECHANICAL DIMENSIONS

NO BACKLIGHT VERSION

Item Dimension Unit |ltem Dimension Unit
Outline Dimension 94.0(L)x 75.8(W) x 2.9(H) mm |Dot Pitch 0.22(L)x 0.22(W) mm
Viewing Area 86.0(L)x 62.8(W) mm |Dot Size 0.2(L)x 0.2(W) mm
Active Area 70.38(L)x 52.78(W) mm

BACKLIGHT VERSION

Item Dimension Unit |ltem Dimension Unit
Outline Dimension 96.4(L)x 78.2(W) x 7.0(H) mm |Dot Pitch 0.22(L)x 0.22(W) mm
Viewing Area 86.0(L)x 62.8(W) mm |Dot Size 0.2(L)x 0.2(W) mm
Active Area 70.38(L)x 52.78(W) mm

TOUCH PANEL VERSION

Item Dimension Unit |ltem Dimension Unit
Outline Dimension 96.4(L)x78.2(W) x 8.3(H) mm  |Dot Pitch 0.22(L)x 0.22(W) mm
Viewing Area 80.9((L)x60.98(W) mm |Dot Size 0.2(L)x 0.2(W) mm
Active Area 70.38((L)x 52.78(W) mm

CONNECTOR PIN ASSIGNMENT(CN1)

Pin No. Symbol Function Pin No. | Symbol Function
1 GND Ground 18 C12P
2 V4 19 Cl11M
3 V3 20 C11P Charge pump
4 V2 LCD bias voltage 21 VCI Reference voltage for internal booster circuit
5 V1 22 RWRDB_SDA Read/write operation control
6 V0 23 RS Register select
7 VOUT?2 Internal booster output 24 RESETB Reset
8 C24M 25 EWRB_SCL Synchronized clock signal
9 C24P 26 CSB Chip select
10 C23M 27 VDD Supply voltage for logic
11 C23P Charge pump 28 VCC Power supply
12 C22M 29 VPP One Time Programming
13 C22pP 30 GND Ground
14 C21M 31 NC No connection
15 C21pP 32 GND Ground
16 VOUT1 Internal booster output 33 BL+ Supply voltage for backlight(+VE)
17 C12M Charge pump 34 BL_ Supply voltage for backlight(+VE)

CONNECTOR PIN ASSIGNMENT OF TOUCH PANEL (CN2)

Pin No. Symbol Function
1 TOP
2 LEFT
3 BOTTOM Touch panel signal
4 RIGHT

SPEC. REV.01
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CG320240B

CLOVER DISPLAY LTD.

COUNTER DRAWING OF MODULE DIMENSION (NO BACKLIGHT VERSION)
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CG320240B

CLOVER DISPLAY LTD.

COUNTER DRAWING OF MODULE DIMENSION (BACKLIGHT VERSION)
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CG320240B

CLOVER DISPLAY LTD.

COUNTER DRAWING OF MODULE DIMENSION (TOUCH PANEL VERSION)
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CLOVER DISPLAY LTD.

COUNTER DRAWING OF PIN OUT & BLOCK DIAGRAM
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CLOVER DISPLAY LTD. CG320240B

ELECTRICAL CHARACTERISTICS Conditions: VSS=0V, Ta=25C
Item Symbol MIN. TYP. MAX. Unit
Supply Voltage for Logic VDD 3.2 3.3 35 \%
Supply Current for Logic IDD — 0.7 1.05 mA
Power supply for LCD control (*) VOUT 20.9 22.0 23.1 \%
‘High’ Level Input VVoltage VIH 0.8vDD — VDD \Y
‘Low’ Level Input Voltage VIL GND — 0.2vDD V

Note (*): There is tolerance in optimum LCD driving voltage during production and it will be within the specified
range.

Side-lited LED backlight:

Constant voltage driving:

Item Symbol | MIN. | TYP. MAX. Unit Condition
Backlight current (White) IsL — 60 90 mA Vg =3.3V

REFERENCE CIRCUIT EXAMPL FOR EXTERNAL POWER SUPPLY

VDD
YWCCo
VOUT1
sov—————— VWOuUTZ2 TF
1
H VDD 1| | | ‘4
— VO VX Y- N VID
L | T
I~ 1 v ! vpp Do LM
| i Iy C8 [T i =l
ﬁ_?- =0T 1l -
S L T FHD
] VD 5
—_— ATHATH4S
Value of external Capacitance
ltem Value Unit
CA 1.0t047
C2 0.1 uF
C3 10
SPEC. REV.01 PAGE 70F 20



CLOVER DISPLAY LTD.

CG320240B

ABSOLUTE MAXIMUM RATINGS

Please make sure not to exceed the following maximum rating values under the worst application conditions

Item Symbol Rating (for normal temperature) | Rating (for wide temperature) Unit
Supply Voltage VDD -0.3t0+8.0 -0.3t0+8.0 \Y
Input Voltage VT -0.3to +40 -0.3to +40 \Y
Operating Temperature Topr 0to 50 -20 to70 C
Storage Temperature Tstg -10 to 60 -30 to 80 C
INSTRUCTIONS TABLE
R=1 Upper Byte Lower Byte
ID Command RS
W=0 15 | 14 |13 | 12| || 9 B 7 (] 5 4 3 2 1 0
R Index 0 i 0 0 ] i 0 0 i 0 | o7 [ o6 | D5 | ID4 | D3 | D2 | D1 | DO
Rodh | Drivercontrel | o1 | 1 0 0 ] 0 0 0 0 i 0 0 | sHL | s@s | 0 0 | WLt | HLD
ROZh | Polarity contral | 011 | I 0 ] i 0 0 | EOR | BC | NWT | MWE | NWS | MW4 | NW3 | MW2 | NN | MWO
RO3h | Powercontral{f) | 01 | 1 0 0 ] 0 0 0 0 0 0| Ve | VR | WF | 0 0 | &P | 8TE
Rodh | Powercontroli® | 011 | 1 0 0 | Ted|Toco | o |BS2|esi|BSO| o |BT2Z|ETI|BTO| © 0 0| VRG
ROSh | Contrast control | 011 | 1 0 0 ] 0 0 0 0 0 | o7 |cTe | ofs | ¢T4 | GT3 | oT2 | GT1 | CTO
R0k Entry mode o] 0 0 ] i 0 0 i ] 0 i 0 0 o | AM | IDi | IDD
ROTh | Displaycontral | 011 | 1 0 0 ] 0 0 0 0 0 0 0 0 0 0 | BW | REV | D
ROBh | FRAMAddress | 11 | 1 | AYT | AYE | AYS | Avd | Av3 | Av2 | Al | AvD | 0 | ANe | AXS | A4 | AN | Axz | ax1 | Ax0
R0k RAM data @1 | 1 | D15 | D14 | D13 | 12| on | D10 | 0o | D8 | OF | D6 | DS | D4 | D2 | D2 | D1 | OO
ROAh | Starting address | 011 | 1 0 0 ] 0 0 0 0 0 | VLT | wiE | VLS | via | wia | vz | vir | weo
R&M Window
RODh ppie | 0 | HEAG | HEAS | HEAL | HEAZ | HEA2 | HEAT | HERO | 0 | HSAS | HSAS | HSAL | HSAS | HSAZ | HSAT | HSAD
Roen | FAMWIRdSW | gy |1 | veaT | vEAs | VEAS | VEAL | VEAD | VEAR | VEAT | VERD | VSAT | VaAG | VEAS | vad | vSA3 | VaAZ | VEAT | VaAD
rogp | DieplayMode o o b g o o | o | e | e | o | o o | o] 0| 0| o |psPuzlosemijpsem
Control " - - ’ i
R2dh | Testinstruction(f) | o1 | 1 0 0 ] 0 0 0 0 i 0 0 0 0 0 0 o | TEST
R2Bh | Frame Rate Control | 011 | 1 0 0 ] i 0 0 i |CSELZ| CTM1 | CTND |CSELT|CSELD| 1 0 0 i
R2Ah | Testinstruction(?) | 0 1 0 0 ] 0 0 0 0 i 0 0 0 0 0 o | TEST |TEST
R20h |OTP program enable| 0 1 0 0 ] i 0 0 i D 0 i i 0 i 0 0| CTE
R3th | OTP program start | 0 1 0 0 ] i 0 0 i D 0 i i 0 i 0 0| PaEM
R36h | Contrastoffset | 011 | 1 0 0 ] i 0 0 i 0 0 | CTOB | GTOS | GTO4 | GTOS3 | CTO2 | CTOM | GTOD
VAV level . . . . . . . . . .
RaTh adjustment o1 | 1 0 0 0 |VFR4d|[VFR43 [VFRA2| VFRA1 [VFRAD| o 0 0 |VFR14|VFR13|VFR1Z|VFRI1 |VFRI0
SPEC. REV.01 PAGE 8OF 20




CLOVER DISPLAY LTD. CG320240B

RECOMMENDED INITIAL SETTINGS

Set Scan Direction and Duty Select: 0001H, 0030H

Set Power Control (VC OFF, VR ON, VFON): 0003H, 0030H

Set LCD Bias Ratio: 0004H, 00761H

Set Ram Window Horizontal start/end (mono mode): 000dH, 1300H
Set Ram Window Horizontal start/end (gray mode): 000dH, 4700H
Set Ram Window vertical start/end (gray or mono mode): 000eH,efOOH
Set Frame Rate: 0028H, 00C8H

Set V1/V4 level adjustment: 0037H, 0001H

Set Display Mode for Mono: 0023H, 0004H

Set Display Mode for gray levels: 0023H, 0003H

Set Display On: 0007H, 0001H

SPEC. REV.01 PAGE 90OF 20




CG320240B

CLOVER DISPLAY LTD.

DISPLAY DATA RAM

= = £ ‘2 ‘L ‘0 =u 1 S10Md
(Ssseuybinl S 1 =ras Ades L 1 3 L
1 =S Ars [=) I [ 1
=1 2Eos e L [&] L L
ZLepEoS Aes 0 &) L L
LL 2eas Avs L I [5] L
oL Sreos Ades o 3 o L
& =EDg s L [=] [s] [
8 IEoIS AeD 5] 5] (&) L
L aeas e L 1 L [s]
9 seoas Aesy 0 1 i [5]
S sreos s L =] L 5]
F eEosS A =] [=] [ [s]
£ o oS Aes 2 2 [=] [=]
Z =pos Aesy &) L [5] [&]
L 2reos Adesy L 5] (&) &
(SSauIed) o aEoas AAdes) (8] &) 8] )
[urla [r+uvla [E+uvia [&*+uvrla
a1 as’ as
H.d+a3. | - H.2043 H. L0443 H.00d3.. [SSauppPY HO3 | oF2rioo
H.d+33 —_— H.=2033 H.Lo033 H./O03 3. (SSSUPR Y H3I3 | sE=NOD
Hoedta=D —_— H.2o0a3 H. o3 H..00A3.. SSSUpPRY HA3 | 2s2rIoD
H.dFo3 — H.2003 H.lOoD3 H.0OD3., SSSuppYy HDO3 | LESVNOD
H.d¥Fe L —_— H.Z0e L H.lLOos 1L H.00E L. [SSauppYw HEL ]| o2mooD
H.dF= L — H.Z0S L Ho. LOZ | H.OOZ L. [SS=SUpPPY HZ L SLINOD
H.d¥F kL — H.Z20 L1 H.LOLL H.0O0 L L. SSSuppYy HiL SLNOD
H.d+0 L —_— H.Z200 L H. LOOL H.000 L. 'SSauppYy HOL| ZlmNoOoD
H.d+d0 — H.=20dO H.lodo H.00-dO.. [SS=upp v HHdO | SLmoD
H.d+30 e H.Z2030 H. L0o30 H..003 0. SSSuppY HIo| SLmoD
H.d+ao —_— H.Z204o H.loao H.O0OO 0., ISSSuppY HaQ| FLNOD
H.d+F20 e H.20o0 H. L OO0 H.OOD0.,, (SSSUpRY HDO| Ssrmioo
H.dPg0 —_— H.Z20d0 H.lLog0 H..0090. [SSS1ppPY HgE0| ZHNOoD
H.dt+wo — H.Z0%0 H.. L OO H.O0% 0. (SSSUppY HYO| LoD
H.d+60 — H.Z2060 H.. LO&0D H.O006 0. SSSIpPY HE0 | 0LNOD
H.dt+2a —_— H.=Co20 H. LOo=0 H.OOB0. SSSUppPY HB0 SINOD
H.dt+ 20 —_— H.Z0L0 H. LOLO H.OOL0., ISSSUPPY HL0 SINCOD
H.d+90 —_— H.Z2090 H.. LOoSI0 H.0090. SSSIpPY H920 ZINCD
H.dt+So B — H.=0O50 H. L OSSO H.OOS 0L, (SSSUppPY HSO SNTD
H.d++0 — H.Z0+0 H.. LOtF0 H.00F 0. SSSIpPY HFO SINCOD
H.d+E0 E—= H.Z0E0 H. LoD H.00E 0. SSauppPY HEO FINCOD
H.d¥F=Z0 — H.Z0Z0 Ha. lOZ0O H.OOZ 0., [ SSSuppPY HZO SMoOD
H.d+ L0 e H.Z20L0 H.lOLO H.00 L0, 1SSSUppPY HLO SWNCOD
H.d 0O —_ H.Z2000 H.. L OO0 H.OD00., SSSUppY HOoO LKNGD
Tal =a —_— T =0 zwa “®a |zwa s _via S 830 630 0OMWI_ L va _Sa ] 9a _«a_od | wad _sa_=a ua jia
Hoo f— Ha+ H3+ HA+ lossbow | S5
L - | e =1a (o | T Sa o0 — e —.W—..H— oa — wa — =a —.@H— _ ra —m\U _ >0 — Fila | _ =0 —m.H_ _.U—.-U _—.—.H- _N—.ﬁ- —m..ﬂn_ “P-F.H_mm:“_ 183 o-—
HAt —_— HZ0 HLO HOO [o:sbow | 55
[ o o .
= e s R = s = 2 o 2 Z | seaua
s Py i fep ] [ep ] o o Loy ] o [ep] g uawbecs
(=] == P (= oo o e Ca o] —_— =

(LLoO=NdSA “@pouw ajeosAean)bBulddeyy Buissaap pvw WNWVvdH

100F 20

PAGE

SPEC. REV.01



CLOVER DISPLAY LTD. CG320240B
RAM Addressing Mapping (Mono mode, DSPM=100)

T3] (=

seqment | £ (515121513 1516151515155 5l ool e |8 e] 5] |2
S R A A A A A A A R R R R a1 18

s | AXIED] 00H 01H 02H —_— 13H
=0 BT D15|D14|E-13|D12|E-11|D1D|E@| oe | or | DE I:I5| [l |I:t3| o2 |I:I1 | oo IZ-15| | ol | D15 | oo E-15| | W]
amg |AX[B0] 13H 12H 11H — 0oH

- BIT II'EI:I1 : |:-25 o2 : I:-«i.E 11 El:ﬁi o7 : E@E oe EI:I1IZ'EI:-11 EI:I125I:-1:3IEI:-1-1EI:I1E- I:I':IE : 05 | O : : DG | — I:-:IE EI:I1E-
COM1 |00H Address: "0000"H "0001"H "0o02"H | — | "0013'H
comMz |01H Address: "0100"H "0101"H "o | =— | "013H
COM3 |02H Address: "0200"H "0201"H "g202'H | — "0213"H
COM4 | 03H Address: "0300"H "0201"H "0302"H | — "0313"H
COMS5 | 04H Address: "0400"H "0401"H "0402'H | — | "0413'H
COME | 05H Address: "0500"H "0501"H "0502"H | — | "0513'H
COM7 |0&H Address: "0800"H "0801"H "0g02"H | — | "0813'H
COMEB |07H Address: "0700"H "0701"H "7o2'H | — | "O7T13'H
COMa | 08H Address: "0800"H "0801"H "0802"H | — | "0813'H
COM10 |09H Address: "0900"H "0901"H "0902"H | — | "0913'H
COM11 |0AH Address: "0A00"H "0AD1"H "DAD2'H | — | "DA13"H
COM12 |0BH Address: "0B00"H "0B01"H "0BO2'H | — | "OB13"H
COM12 |0CH Address: "0C00"H "0CO1"H "CO2'H | — | "0C13H
COM14 |0DH Address: "0D00"H "0D01"H "Do2'H | — | "oD13H
COM15 |0EH Address: "0E00"H "DED1"H "0E02'H | — | "OE13"H
COM16 |OFH Address: "0F00"H "0F01"H "OFO2'H | — | "OF13"H
COM17 [10H Address: "1000"H "1001"H "002'"H | — | ™013'H
COM12 [11H Address: "1100"H "1101"H "M02Z'H | — "1113"H
COM19 [12H Address: "1200"H "1201"H "202'H | — | ™M213H
COM20 [13H Address: "1300"H "1201"H "302'H | — | "M313'H
COM237 |ECH Address: "EC00"H "ECO1"H "EC02'H | — | "EC13'H
COM238 |EDH Address: "ED0O0"H "EDO1"H "EDO2'H | — | "ED13H
COM239 |EEH Address; "EE0Q"H "EE01"H "EE02'H | — | "EE13'H
COM240 |EFH Address: "EF00"H "EF01"H "EFO2'H | oee "EF13"H
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CLOVER DISPLAY LTD. CG320240B

4 LINE SERIAL INTERFACE TIMING DIAGRAM

con ] B
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RS=L DB[15:0]=INDEX
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SDA >4\

4 LINE SERIAL INTERFACE TIMING CHARACTERISTICS
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CLOVER DISPLAY LTD. CG320240B

VCC=24to0 3.3V Temp = -30 to +B0°C
Itemn Signal Symbol Min. Typ. Max. Unit Remark
Serial clock cycle SCL tCys 250 - - ns
SCLK high pulse width SCL twHs 125 - -
SCLK low pulse width SCL twLs 125 - -
RS setup time RS tAss 110 - - ns
RS hold time RS taHs 110 - -
Data setup time SDA iDss 110 - - ns
Data hold time SDA tDHS 110 - -
CSB setup time CsB tcss 110 - - ns
CSB hold time CSB tCHS 110 - -

RESET TIMING DIAGRAM

VCC e

t H I'll"ll |

RESETB /////\\ *

-

Don't care " R N
Internal
status >< During reset Reset complete
RESET TIMING
VCC = 2.41t0 3.3V Temp = -30 to +80°C
ltem Signal Symbal Min. Typ. Max. Unit Remark
Raset low pulse width RESETE tRw 2 - - us
Reset time - tr 10 - - ms
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CLOVER DISPLAY LTD. CG320240B

THE RESET CIRCUIT
When the Reset input comes to the “L” level, these REG return to the default. Their default states are
as follows

1D Command Initialization
ID Index 0= 00000000
RO1h Diriver control SHL=0 SE5=0 ML=11
ROZh | Polarity control  [EQR-0 BiC-0 MW =000 00000
ROZh | Powercontrol{1) [VC=0 WR=0 [VF=0 SLP=0 STE-0
RO4h | Powercontral{® [TC=00 BLS=000 BT-000 WRG=0

RO5h Contrast control  |CT=0000000

ROEh Entry mode A M= IC=11

ROTh Display control  |EW=0 REV= L=

ROER RAM Address  [AY=00000000 (AN (000000

RO%h RAM data Bl

RO&h Starting address  [VL=00000000

RAM Window e .
RODh H-startiend HEA=1301111  [HAS=0O00000
R&M Window . , .
ROEh Vestartiend [WVEA=T1101111 [V SA=D0000000

Display Mode
RA23h contral CSPM=011

RZdh | Test instruction (1} |TEST=0

R2Eh | Frame Rate control |GTH=0 CSEL=OD ISSEL2-0

R24&h | Test instruction (2} |[TEST=00

R30h |OTP program enable |[CTE=O

R31h | OTP pregram start |PG k=0

R3&h Contrast offset  [ZTO=0000000

VAV level

adjustment |V FRA=00000  VFR1-00000

R3Th
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CLOVER DISPLAY LTD. CG3202408B

INITIALIZING WITHOUT THE BUILT-IN POWER SUPPLY CIRCUITS

User System Setup by External Pins

’

Start of Initialization

;

Power ON (Vpp-Vss) Keeping the RESETB Pin = “L"

.

Waiting for Stabilizing the Power

l Waiting for 10ms at RESETB
= L. (No L.oad condition)

RESETB Pin= “H"

RESETHB

change to H (No L.oad condition)

l Waiting for | Oms after

User Application Setup by Internal Instructions
[Driver Control select]
[Polarity Control select]
[Contrast Control select]

,

External Power Input

l Waiting for — 10ms

Waiting for Stabilizing the L.CD Power lLevels

.

Turn Display ONJOFF by Instruction
[Display ON]

'

End of Initialization

SPEC. REV.01 PAGE
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CLOVER DISPLAY LTD. CG320240B
ELECTRO-OPTICAL CHARACTERISTICS
MEASURING CONDITION: POWER SUPPLY =Vor /64 Hz
TEMPERATURE =23 +5°C
RELATIVE HUMIDITY =60+ 20 %
ITEM SYMBOL UNIT TYP.
RESPONSE TIME Ton ms 370
Toff ms 470
CONTRAST RATIO Cr - 7
V3:00 ° 40
VIEWING ANGLE (6 O’clock) V6:00 ° 50
(Cr=2) V9:00 ° 40
V12:00 ° 30

THE ELECTRO-OPTICAL CHARACTERISTICS ARE MEASURED VALUE BUT NOT GUARANTEED ONES.

RELIABILITY OF LCD MODULE

TEST CONDITION

TEST CONDITION

ITEM FOR NORMAL TEMPERATURE | FOR WIDE TEMPERATURE TIME
High temperature operating 50°C 70°C 240 hours
Low temperature operating 0°C -20°C 240 hours
High temperature storage 60°C 80°C 240 hours
Low temperature storage -10°C -30°C 240 hours
Temperature-humidity storage 40°C 90% R.H. 60°C 90% R.H. 96 hours
Temperature cycling -10°C to 60°C -30°C to 80°C 5 cycle
30 Min Dwell 30 Min Dwell

Vibration Test at LCM Level

Freq 10-55 Hz
Sweep rate: 10-55-10 at 1 min
Sweep mode Linear
Displacement: 2 mm p-p
1 Hour each for X, Y, Z

Freq 10-55 Hz
Sweep rate: 10-55-10 at 1 min
Sweep mode Linear
Displacement: 2 mm p-p
1 Hour each for X, Y, Z

SPEC. REV.01
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CLOVER DISPLAY LTD. CG320240B

QUALITY STANDARD OF LCD MODULE

1.0 [Sampling Method

Sampling Plan : MIL STD 105 E

Class of AQL : Level 11/Single Sampling
Critical : 0.25% Major 0.65% Minor 1.5%

2.0 |Defect Group Failure Category Failure Reasons
Critical Defect Malfunction Open
0.25%(AQL) Short

Burnt or dead component
Missing part/improper part P.C.B.

Broken
Major Defect Poor Insulation Potential short
0.65%(AQL) High current

Component damage or scratched

or Lying too close improper coating
Poor Conduction Damage joint

Wrong polarity

Wrong spec. part
Uneven/intermittent contact

Loose part

Copper peeling

Rust or corrosion or dirts

Minor Defect Cosmetic Defect Minor scratch

1.5%(AQL) Flux residue
Thin solder
Poor plating

Poor marking
Crack solder

Poor bending
Poor packing
Wrong size
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CLOVER DISPLAY LTD. CG320240B

SAMPLING METHOD
SAMPLING PLAN: MIL-STD 105E

CLASS OF AQL: LEVEL 11/ SINGLE SAMPLING
MAJOR-0.65%  MINOR - 1.5%

QUALITY STANDARD

DEFECT CRITERIA TYPE FIGURE
SHORT CIRCUIT - MAJOR
MISSING SEGMENT - MAJOR
UNEVEN / POOR CONTRAST - MAJOR
"CROSS TALK - MAJOR
"MNHOLE MAX(@b) < 1/3W MINOR 1
|EXCESSSEGMENT MAX(cd) < 1/3T MINOR 1
"BUBBLES d*>0.7 QTY=0 MINOR 2
BLACKS SPOTS d<0.7 NLA** MINOR 2
0.7<d<0.8 QTY<2
0.8<d QTY=0
LINE SCRATCHES x>0.7  y>0.05 QTY=0 MINOR 3
BLACK LINE x>0.7 y>0.05 QTY=0 MINOR 3
*d = MAX (d,,d.) **N.A.=NOT APPLICABLE DEFECT TABLE : F

d fig . 2

fig . 1 - / ﬁy
|

X

:L POLARIZER BUBBLES / SPOTS
b

LINE SCRATCHES / BLACK LINE
fig . 3
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CLOVER DISPLAY LTD. CG320240B
QUALITY STANDARD (CONT )
DEFECT CRITERIA TYPE FIGURE
CONTACT EDGE e<T f<1/2W  g<N.A 4
CHIPS  |BOTTOM GLASS pVAF*  g<NA - r<T MINOR 4
CORNER a<NLA.  b<W 4
TOP GLASS a<N.A. b<sT =W 5
GLASS PROTRUSION a<1/3W MINOR 6
"RAINBOW - MINOR -

UNLESS STATE OTHERWISE , ALL UNIT ARE IN MILLIMETER .

SPEC. REV.01

***CANNOT EXTEND IN V.A. DEFECT TABLE : F
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CLOVER DISPLAY LTD. CG320240B

HANDLING PRECAUTIONS

(1) CAUTION OF LCD HANDLING & CLEANING
Use soft cloth with solvent (recommended below) to clean the display surface and wipe lightly.
- Isopropy! alcohol, ethyl alcohol, trichlorotriflorothane

Do not wipe the display surface with dry or hard materials that will damage the polarizer surface. Do not
use the following solvent;
-water, ketone, aromatics

(2) CAUTION AGAINST STATIC CHARGE
The LCD modules use CMOS LSI drivers, so customers are recommend that any unused input terminal
would be connected to Vpp or Vss, do not input any signals before power is turned on, and ground your
body, work/assembly areas, assembly equipment to protect against static electricity.

Remove the protective film slowly and, if possible, under ESD control device like ion blower and
humidity of working room should be kept over 50%RH to reduce risk of static charge.

(3) PACKAGING
Avoid intense shock and falls from a height and do not operate or store them exposed direct to sunshine
or high temperature/humidity.

(4) CAUTION FOR OPERATION
It is an indispensable condition to drive LCD’s within the specified voltage limit since the higher voltage
than the limit causes the shorter LCD life. The use of direct current drive should be avoided because an
electrochemical reaction due to direct current causes LCD’s undesirable deterioration.

Response time will be extremely delayed at low temperature, and LCD’s show dark color at high
temperature. However those phenomena do not mean malfunction or out of order with LCD’s.

Some font will be abnormally displayed when the display area is pushed hard during operation. But it
resumes normal condition after turning off once.

(5) SOLDERING (for Pin type)
It is recommended to complete dip soldering at 270 °C or hand soldering at 280 °C within 3 seconds.
The soldering position is at least 3mm apart from the pin head. Wave or reflow soldering are not
recommended. Metal pins should not be soldered for more than 3 times and each soldering should be
done after cool down of metal pins

(6) SAFETY
For crash damaged or unnecessary LCD’s, it is recommended to wash off liquid crystal by either of
solvents such as acetone and ethanol and should be burned up later.

When any liquid leaked out of a damaged glass cell comes in contact with your hands, wash it off with
soap and water.

WARRANTY
CLOVER will replace or repair any of her LCD module in accordance with her LCD specification for a
period of one year from date of shipment. The warranty liability of Clover is limited to repair and/or
replacement. Clover will not be responsible for any subsequent or consequential event.
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