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CLOVER DISPLAY LTD.

CG9161A

MODE OF DISPLAY

Display mode Display condition Viewing direction
STN: [] Yellow green [ ] Reflective type [ ] 6O’ 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:
CG9161IA-NN-FEFE-W6

| N
1) (2) 3) 4) (5) (6) (7) (8)

SPEC. REV.00

*(1)---Model number of standard LCD Modules
*(2)---Backlight type

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

9-90’clock
*(8)---Special code for other requirements

(Can be omitted if not used)

PAGE

10F 24




CLOVER DISPLAY LTD. CG9161A

GENERAL DESCRIPTION

Display mode : 16 characters X 1 line COG LCD module
Interface : 4-bit or 8-bit parallel

Driving method :  1/16 duty, 1/5 bias

Controller IC . SPLC782A1 or Equivalent

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

MECHANICAL DIMENSIONS

Item Dimension Unit |ltem Dimension Unit
Outline Dimension  [102.4(L)x24.4(W)x2.9Max(H) | mm |Character Pitch 8.56(L)x6.0(W) mm
Viewing Area 99.0(L)x14.0(W) mm (Dot Size 1.1(L)x0.92(W) mm
Character Size 4.84 (L)X9.66 (W) mm

CONNECTOR PIN ASSIGNMENT

Pin No. Symbol Function Pin No. [ Symbol Function
1 DB7 9 E Enable signal
2 DB6 10 RW Data read or write
3 DB5 11 RS Register select signal
4 DB4 Data Bus 12 VLCD Operating voltage for LCD
5 DB3 13 VDD Supply voltage for logic
6 DB2 14 VSS Ground
7 DB1
8 DB0

SPEC. REV.00 PAGE 20F 24
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CLOVER DISPLAY LTD.
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CG9161A

CLOVER DISPLAY LTD.

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

CG9161A

ELECTRICAL CHARACTERISTICS

Conditions: VSS=0V, Ta=25C

Item Symbol MIN. TYP. MAX. Unit
Supply Voltage for Logic VDD 4.75 5.0 5.25 \Y
Supply Current for Logic IDD 0.18 0.27 mA
Operating Voltage for LCD (*) VLCD 4.3 4,5 4.7 \Y/
‘High” Level Input Voltage VIH 0.7vDD — VDD \
‘Low’ Level Input Voltage VIL -0.3 — 0.6 \Y

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

range.

ABSOLUTE MAXIMUM RATINGS

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

ltem Symbol Rating Rating Unit
(for normal temperature) | (for wide temperature)

Supply Voltage for Logic VDD -03107.0 -0.3107.0 Vv

Input VVoltage for Logic VIN -0.3to VDD +0.3 -0.3to VDD +0.3 \V

Operating Temperature Topr 01050 -20t0 70 (¢

Storage Temperature Tstg -10t0 60 -30to 80 T

SPEC. REV.00
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CLOVER DISPLAY LTD. CG9161A
INSTRUCTIONS TABLE
Write "20H" to DDRAM
Clear Display 0|00 0| 0| 0] 0] 1| andset DDRAM address 4 1ms
to "00H" from AC
Set DDRAM address to
"00H"  from AGC and
Retum Home 0|00 0| a0 1 re?“_m Cur_%m_ tD_ s 4 1ms
oniginal position if shifted.
The contents of DORAM
are not changed.
Assigm  cursor - maoving
Entry Mode _—
St 0 0|0 1] 0 1 | ID | 5 | direction and enable the 100us
shift of entire display
Set display oy,
Displa inki
play ON/ ololololilolels curson(C), and klinking of 100us
OFF Control cursonB) onfoff control
hit.
Set cursor moving and
C display shift confrol bit,
!.IFSDI'EIT- 0|00 1 |S/IC|RL| - and the direction, without 100us
Display Shift .
changing of DODRAM
data.
Set interface data length
(DL &-hit'4-hit), numbers
Function Set 0| 0|1 |DLf{N]|F| - DT, ﬂlsglay Ilne. N 100us
2inef1-line) and, display
fiant type {F5x10
dots/5x8 dots)
Set CGRAM Set CGRAM address in
] 1 |ACH|AC4 | ACI|ACZ | ACT|ACD 100us
Address address counter.
Set DDRAM Set DDRAM address in
1 |ACE| ACH|AC4 | ACI|AC2 | ACT|ACD 100u3
Address address counter
Whether during intzrnal
operation or not can be
Read Busy Flag K b diny BE
and Address BF |ACE| ACH| AC4| ACI | AC2 | ACT | ACD flon By eading =r. Ops
The contents of addrass
Counter
counter can also be
read.
Write Data to Write data into intermal
D7 (D6 | D6 (D4 (D3 D201 |00 100us
RAM RAM (DDRAMICGRAM).
Read Data from Read data from internal
DY |D6 | D5 | D4 | D3 | D2 | D1 | DO 100ps
RAM RAM {DDRANICGRAM),
SPEC. REV.00 PAGE 60F 24




CLOVER DISPLAY LTD. CG9161A

6. FUNCTIONAL DESCRIPTIONS
6.1. Oscillator

The built-in RC oscillator generates suitable clock for SPLCTA2A1 5= /D=1 b shifts the display io the lel

5=1 IfD=0 It shifts the display to the right
Figure &-4: Shift Direction Patterns According fo 5 and |0 Bits

operation.

6.2. Control and Display Instructions

Control and display instructions is shown as follows: 6.2.4. Display ON/OFF control

RS RW D87 DB6 DBS DB4 DE2 082 DE1 DBO
Code gfofofoOofO|OD|1T|D|C|EB

6.2.1. Clear display

RS RMW DB7 DBG6 DBS DE4 DBEI 0OE2 DB1 DBD

Code r|lojojofo)pooyo|oif1 Figure &-5: Display OM/OFF Contred Instruction Code

Figure &-1: Clear Display Instruction Code D = 1: Display on. D = 0: Display off
C = 1: Cursor on, C = 0: Cursor off

It clears the whole display and sets display data RAM's address 0 B = 1: Blinks on, B = 0: Blinks off

in address counter.

5 x & dot 3% 10 dot
6.2.2. Return home character font character font
RS RW DB7 DBG DBS DE4 DEZ D82 DB1 DBD
Code pfofofofofo|o|o|l1]|X
8th line
Figure &-2: Return Home Instruction Code Cursor — % 11th line
#: Do not care (0 or 1)
It sets display data RAM's address 0 in address counter and
display returns fo its oniginal position.  The cursor or blink goss to <:>
the left edge of the display (to the 1st line if 2 lines are displayed). H
The content of the Display Data RAM does not change. Blink display alternately

Figure §-6: Cursor and B5nking
6.2.3. Enfry mode set

DCuring writing and reading data, it sefs cursor mowve direction and 6.2.5. Cursor or display shift
shifts the dizplay. Withowt changing DD RAM's data, it can move cursor and shif

i o display.
RS RW DB7 D86 DBS D84 DB3 DBz DB1 DBO

Code o 0 o D 0 o L L L RZ RW DBE7 DBEE D55 DE4 DB3 DB2 DE1 DBO

Coda 0 o ] 1] 1] 1 |30 |RL| X X

Figure 6-3: Eniry Mode Insfruction Code

Figure &-7: Cursor or Display Shift Instruction Code
14D =1: Increment, | / D = 0: Decrement.

S = 1: The display shift, 5 = 0: The display does not shift.

SI/C R/L Description Address Counter
0 1] Shift cursor o the left AC=AC-1
1] 1 Shift cursor fo the nght AC=AC+1
1 1] Shift display to the left.  Cursor follows the display shift AC =AC
1 1 Shift display fo the right.  Cursor follows the display shift AC =AC

SPEC. REV.00 PAGE 70F 24




CLOVER DISPLAY LTD.

CG9161A

6.2.6. Function set

RS RAW D87 DB& DBS D84 DE3 DBZ DB1 DOBD
Code gf{ofo0jO] 1T LN ]|F|X]|X

Figure 6-9: Function 52t Insfruction Code

¥: Do not care (0or 1)

OL: It sets interface data length.

OL = 1: Datas are fransferred with B-bit lengths (DBO - DBET).

OL=0: Datas are fransferred with 4-bit lengths (DB4 - DBE7T).
(It reguires fwo times to transfer data)

M: It sets the number of the display line.

M = 0: One-line display.

M= 1: Two-line display.

F: It sets the character font.

F=0:5 x & dots character font.

F =1: 5 x 10 dots character font.

M | F [No. of Display Lines | Character Font | Duty Factor
0D[0 1 5 & dots 1/8
0|1 1 5 x 10 dots 171
1| X 2 5 & dots 1116

Display data RAM can read or write after this satfing.

In ane-line display (M = 0},
(aaazaaa)y (00)s - (4F )y

In two-line display (M = 1),

{aazaaaaly (00)e - {27 e for the first line,

{aazaaaaly (40)4e - {67 efor the second line.

6.2.9. Read busy flag and address

RS RMW DB7 DBS DBS DB4 DB3 DB2 DB1 DED

Code ] 1 BF |ACE [ACS |ACH |ACS | ACZ[ACT | ACD

Figure 6-13: Read busy fiag and address Instruction Code

When (BF = 1) indicates that the system is busy now; it will not
accept any instruction until no busy (BF = 0). At the same time,

the address counter contents (3aaaaaal;is read out.

6.2.10. Write data to character generator RAM or
display data RAM

Figure 6-10: Function Set Descrplion

It cannaot display two lines with 5 » 10 dot character font.

6.2.7. Set character generator RAM address

RS RMW DBET DBG6 DBS DB4 DBE2 DE2 0B1 DBD
Code 10| d|d|d|d|d]|d|d]|d

RS RW DB7 DBE DBS DE4 D82 DB2 DB1 DBD
Code 1] a0 0 1 a a a a a a

Figure 6-11: et CGRAM address Instruction Code

It sets character generator RAM address (aaaaaa); to the address
counter. Character generator RAM data can read or write after

this setting.

6.2.8. Set display data RAM address

Figure 6-14: Write Data fo CGRAM/DDRAM Instruction Code

It writes data {dddddddd); to character generator RAM or display
data RAM.

6.2.11. Read data from character generator RAM or
display data RAM

RS RAW DEF DBE DBS DB4 DB3 DEZ DB1 CBO0
Code Tt 1 |d|d|d|d]|d|[d]|d]|d

RS RW DB7 DBS DBS DE4 DB3 DB2 DB1 DED

Code 1] 0 1 a a a a a a a

Figure &-12: Set DORAM address Instruction Code

It s=ts display data RAM address (aaasaaaly to the address

counter.

SPEC. REV.00

Figure 6-13: Read Data from CGRAMIDODRAM Instruction Code

It reads data (dddddddd); from character generator RAM or
display data RAM.

T get the correct data readout is shown belows:
1). Set the address of the character generator RAM or display
data RAM or shift the cursor instruction.

2. Send the "Read” instruction.

PAGE 8OF 24




CLOVER DISPLAY LTD.

6.4, 8-Bit Operation and 16-Digit 1-Line Display (Using Internal Reset)

NC.

Instruction

Display

Operation

Power on. (SPLCTE2A1 starts intializing)

CG9161A

Power on reset. No display.

2 |Function set Set to B-bit operation and select 1-line display line and character font.
RS RW D&7 D58 DBE DB4 DB2 DBZ DB1 DED
[efefofolefifefefx]#]
3 |Display on ! off contraol Display on.
pjojofofo|lo|1|1|1]|D Cursor appear.
4 [Entry mode set Increase address by one.
| o | ] | 0 | 0 | a | o | o | 1 | 1 | 0 | It will shift the cursor to the right when writing to the DD RAMCG RAK.
Mow the display has no shift.
5 |Write data to CG RAM /DD RAM Wirita " W "
| 1 | g | L | 1 | a | 1 | 0 | 1 | L | i | The cursar is incrementad by one and shifted to the right.
G |Write data to CG RAM /DD RAM = Write " E ".
tfofofrfofofofr]Do]1 The cursor is incrementad by one and shifted fo the right.
7
8 |Write data to CG RAM /DD RAM Write "E ".
1|0joj1jofofof1fo|f1 The cursor is incremented by one and shified to the right.
8 |Entry mode set Set mode for display shift when writing

10 |Write data to &G RAM /DD RAM Write " "{zpace).
(oo |jofo|m|D)a The cursor is incremented by one and shified to the right.
11 |Write data to &5 RAM / DD RAM Write " C "
| 1 | o | a | 1 | 0 | 0 | o | L | 1 | 1 | The cursor is incremented by one and shified to the right.
12 :
13 |Write data to CG RAM / DD RAM . —— Write "% "
| 1 | 0 | 0 | 1 | 0 | 1 | 1 | 0 | 0 | 1 | — = The cursar is incremented by one and shifted to the right.
14 | Curseor or display shift COMEYAL' Only shift the cursor's position to the left ().
Lofofelofefifefelefx]|=—
15 | Curser or display shift OMPAMY Oinly =hift the cursor's position to the left (M)
[ofefofofofefofoleln]) =
16 |Write data to &G RAM / DD RAM OMEANY Write "M ".
|1|E'|'3|1|:||:||1|1|1|D| = The display moves to the lefi.
17 | Cursor or display shift OMPANT Shift the display and the cursar's pasition to the right.
[ofefofofefelefe]x]x] ]
18 | Cursor or display shift OMFANY Shift the display and the cursar's pasition to the right.
Lofofofafefefel el -
18 | Write data to CG RAM /DD RAM OMPANY Write " " [space).
| 1 | o | a | 1 | . | g | L | o | L | o | = The cursor is incremented by cne and shified to the right.
20 :
21 |Return home Both the display and the cursor return to the orginal position {address

[ofofojafefofejof o]

COME —

i a1 B | & | |&@ ARG
[ E %] — — |
) ] 0
o m = =
' ! " "

o).

SPEC. REV.00
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CLOVER DISPLAY LTD.

CG9161A

6.5. 4-Bit Operation and 16-Digit 1-Line Display (Using Internal Reset)

MO. Instruction Display Operation
1 Power on. |:| Power on reset. Mo display.
(SPLCT82A1 staris initializing)
2 Function set Set to 4-bit operation.
RS AW DE7 DBE DBES DB4 |:|
Lefofelef o]
3 Function set Set to 4-bit operation and select 1-line display line and character font.
gjojo|o x| x
4 Display on !/ off control Display an.
gjojofojo|o I:I Cursor appears.
gjo|1|11(a0
5 Entry mode set Imcrease address by one.
gjojojojojo |:| it will shift the cursorto the right when wrifing to the DD RAM/CG RAM.
gjojoj11]ao Mow the display has no shift.
& Write data fo CG RAM /DD RAM Writa "W
tfojof1)ofn The cursar is incremented by cne and shifted to the right.
trofopi1p1]1

DISPLAY DATA RAM
6.8, Display Data RAM (DD RAM)

The DD RAM stores display data and its RAM size is 80 byles.

The area in DD RAM that is not used for display can be used as a and the LCD's position shown belows,

general data RAM. s address is setin the address counter

There are the relafions betwesn the display data RAM's address

1-line display , B0 display characters

1 2 3 4 5 @ 78 80 +#— Display position
00| 01|02|03| 04|05 ----——---—=- 4E | 4F Display data RAM
address

{ Example ) 1-line display , 8 display characters
1 2 3 4 5 & 7 8 4 Displayposition

Display data RAM
address

oo (01|02 (03|04 |05 (06|07

When the display shift operation is performed , the display data RAM's address moves as
(i) Left shift [ ii ) Right shift

01 (02|03 )04 05|08 (06|07 |08 4F (0D |01 )02 |03

03

08

SPEC. REV.00
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CLOVER DISPLAY LTD. CG9161A

8-BIT TIMING DIAGRAM
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CLOVER DISPLAY LTD.

CG9161A

WRITE MODE TIMING DIAGRAM

RS

RIW

DBO - DBV

X‘ Wit Wi "><
- Ill.'rl.1 I'q'r.' .
P .t_“:’!'
L WLt A
——
£ |
Yini ik
—vﬁ Wit Wi \ £ Wi
15 —m
s —1; {0
Yik Valid F%( ViR
YiLi Data VLt
. | te |

Characteristics Symbal Lt Unit Test Condition
Min. Typ. Max.
E Cycle Time i g5l - - ns Fin E
E Pulse Width e 300 - - ns FinE
E RiselFall Time ts, iF - - 25 ns Pin E
Address Sefup Time tem &0 - - ns Pins: RS, RIW. E
Address Hold Time fps 20 - - ns Fins: RS, R'W, E
Data Setup Time tepz 185 - - ns Fins: OBO - D7
Data Hald Time ton 10 - - ns Fins: OB0 - DBV
SPEC. REV.00 PAGE 130F 24




CLOVER DISPLAY LTD. CG9161A
READ MODE TIMING DIAGRAM
><|‘ Wikt Wikt K
RS 3 Vi WiLi
e il
7 e i
¥
2w A Wik Wik
— P ——
f tF| tHii
Wi Wikt /
3 —4 Wi Vil % £ Vi
-ﬁq— to — .
DBO - DBT WiHi X Valid Dat Wik
Wit alit Yata | Wit
3 te =
Limit
Characteristics Symbaol Unit Test Condition
Min. Typ. Max.
E Cycle Time 1250 - ns Fin E
E Pulse Width hw &00 - ns Fin E
E RiselFall Time ts, & - 25 ns Fin E
Address Sefup Time temy B0 - ns Fins: RS, R'W, E
Address Hold Time ot 20 - ns Fins: RS, R'W, E
Data Output Delay Time to - 380 ns Fins: 0B0 - DB
Data hold time tg 50 - ns Fin DBO - DBY
SPEC. REV.00 PAGE 140F 24




CLOVER DISPLAY LTD. CG9161A

THE RESET CIRCUIT ALIZING WITHOUT THE BUILT-IN POWER SUPPLY CIRCUITS

Af power on, it starts the internal autc-reset circuit and executes the initial instrucions.  There are the inifial procedures shown as belows:

[ 8-Bit Interface ]
Power On
|
Wait time = 15 ms Wait fime > 40ms
after \dd = 4.5y After VDD = 2.7
[
RE /W DET 0BG DES D54 DS3 DE2 DB DED lEF cannot be checked before this instruction | |
SR ¥ { Funciion set { Interface i 8 bits lengh )

Waitfime>4.1ms
|

RE RIW DET DES DE5DB4 DS2 DB 0S4 DEO BF cannat be checked before this instruction .
S B | S Function set ( Interface is 8 bits length . )
I
Wait time = 100 us
I
RE RIW D67 DB5 D65 DB4 DB3 D83 DB1 DE0 lEF cannat be checked before this instruction .
penE R Function st { Inferface iz 8 bits length . )
BF can be checked after the following
inatructions .
Function set | Interface is 8 bits length .
Specify the number of display lines and character font . )
RE AW DET 0SS DSS D54 DE: DS 08 08D The number of display lines and character font cannot be changed afterwards .
poo0 o0 11 8N F X X
oo 0 0oa [ | Dmmal‘,‘rgﬁ
0 o1 0 o0 0 @ 0 o1
D00 0 00 0 1 D3 Display clear
Entry mode set
Intialzation Ends iy mode

SPEC. REV.00 PAGE 150F 24



CLOVER DISPLAY LTD.

CG9161A

Power On
|

Wait time = 15 ms
after Vdd = 4.5Y

RS RW DET DBE DBS DB4
oo 0 o 1 1

|
Waittime = 4.1 ms
|

RS R/W CEY DBE DBS DB4
oo 0 o1 1

|
Wait time = 100 us
|

RS RW DET DBE DBS DB4
0 o0 0 o1 1

RS RW DBT DBE DBE DB4

oo 0 0 1 0
o 0 0 o 1 0
0 0 H F X X
o 0 0 1
o o 1 0 0 0
o 0 0 D 0 0
o o0 0 o o 1
o 0 0 o 0 0
o 0 o0 1 1D 5

l

Initialization Ends

[ 4-Bit Interface ]

After VDD = 2.7V

'[ Wait time = 40ms )

' BF cannat be checkead before this instruction .
Function s=t

[ Interface iz 8 bits length . )

BF cannat be checked before this instruction .
Function set

[ Interface is 8 bits length . }

' EF n::a;n-:t be checked before this instruction .
Function set

[ Interface is 8 bifs length . )

| BF can be checked after the following

instruciions

Function set | Set interface to be 4 bits length)

Interface is

8 bits length .

Function set | Interface is 4 bits length .

Specify the number of the display lines and character font . )

The numbs=r of display lines and characier font cannct be changed afterwards

Display off

Display clear

Entry mode s&i

SPEC. REV.00
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CLOVER DISPLAY LTD.

CG9161A

ELECTRO-OPTICAL CHARACTERISTICS

MEASURING CONDITION:

POWER SUPPLY = Vor /64 Hz
TEMPERATURE =22 +5°C

RELATIVE HUMIDITY =60 + 15 %

ITEM SYMBOL UNIT TYP.FSTN
RESPONSE TIME Ton ms 150
Toff ms 190
CONTRAST RATIO Cr - 15
V/3:00 ° 45
VIEWING ANGLE V/6:00 ° 70
(Cr>2) V9:00 ° 45
V12:00 ° 60
THE ELECTRO-OPTICAL CHARACTERISTICS ARE MEASURED VALUE BUT NOT GUARANTEED ONES.
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 Freq 10-55 Hz
Sweep rate: 10-55-10 at 1 min Sweep rate: 10-55-10 at 1 min
Sweep mode Linear Sweep mode Linear —
Displacement: 2 mm p-p Displacement: 2 mm p-p
1 Hour each for X, Y, Z 1 Hour each for X, Y, Z
SPEC. REV.00 PAGE 190F 24




CLOVER DISPLAY LTD. CG9161A
QUALITY STANDARD OF LCD MODULE
1.0 |Sampling Method
Sampling Plan : MIL STD 105 E
Class of AQL : Level Il/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 dirt‘s
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. CG9161A
SAMPLING METHOD
SAMPLING PLAN: MIL-STD 105E
CLASS OF AQL.: LEVEL IlI/ 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
"PIN HOLE MAX(ab) < 1/4W MINOR 1
"EXCESS SEGMENT MAX(c,d) < 1/4T MINOR 1
"BUBBLES d*>0.2 QTY=0 MINOR 2
BLACKS SPOTS d<03 N.A** MINOR 2
0.3<d<0.4 QTY<1
0.4<d QTY=0
LINE SCRATCHES x0.7  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 : B

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. CG9161A
QUALITY STANDARD (CONT )
DEFECT CRITERIA TYPE FIGURE
CONTACT EDGE e<1/2T f<1/3W g<35 4
CHIPS  |BOTTOM GLASS p<1.0  g<35  r<1/2T MINOR 4
CORNER a<l5 b<w 4
TOP GLASS a<3.0 Db<1/3T  c<1/2W 5
GLASS PROTRUSION a<1/4W MINOR 6
"RAINBOW - MINOR -

UNLESS STATE OTHERWISE, ALL UNIT ARE IN MILLIMETER .
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CLOVER DISPLAY LTD. CG9161A

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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CLOVER DISPLAY LTD. CG9161A

APPENDIX
LOT INDICATION OF LCD MODULE

CODING SYSTEM:

1 DIGIT COLOR CODE:

Month
COLOR CODE:
MONTH COLOR
1 BROWN | |r
2 RED Pl
3 ORANGE | &
4 YELLOW ! &
5 GEREEN "
[3 BLUE =
7 PURPLE : 4t
] GREY Pk
) WHITE HE=
10 BLACK |
11 GOLD T
12 SILVER.

3 TYPES OF LOCATION AS SHOWN BELOW:

END SEAL

END SEAL

END SEAL

A Marking

SPECIFICATION REVISION RECORD

SPEC. REV.00 PAGE 24 0F 24




