LCD MODULE SPECIFICATION
FOR CUSTOMER'S APPROVAL

Product Model : WYM240128K7G

VERSION:1.0

OPTIONAL SPECIFICATION

[ONormal Temperature (0~50°C)
B Wide Temperature (-20~+70°C)

LCD [JSuper Wide Temperature (-30~+80°C)
[IYellow&Green [IBlue
[1Gray M Black & White
Backlight LED Backlight [IWhite light [IGreen light

[LIYellow&Green light ~ [IBlue light

DC to DC Circuit

M Build-in LINot Build-in

Controller

EBuild-in [INot Build-in
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LCD Module Specification

1. PHYSICAL DATA

~—34.55+0.5 24,40
22,40
PITCH=0.80 TPI =0.50

e,

—
—

=——MIN LCD 56.50+0.20—=25.00£0.50+

CONTACT SIDE CONTACT SIDE

#11"S6240128-2 PROTECT TAPE
Y RESIN

SILICONE.

Item Contents Unit

LCD type FSTN —

LCD duty 1/128 ---

LCD bias 1/12 -

Viewing direction 6 o’clock

Module size (WxHxT) 93.5 x56.5%2.9 mm
Number of dots(WxH) 240 x 128 dots
Dot Size(WxH)) 0.32x0.316 mm
Dot Pitch(WxH)) 0.34x0.336 mm

f‘) S m Y . i %

B <& |l 240X128 pixels I

o YO ' = o«

T O S A 1K

a3 ~a i Viewing l?irection Rl

4 o4 | ! | n

z T | i Y

= 1 ! 1 z

p e T 5 Il

Al 1S 110
MIN VA88.00 1o
e MIN LCD 93.50%0.20 MAX 1.00 MAX 290
ITEM PARAMETERS ITEM PARAMETERS

OPERATING VOLTAGE | 3.0V OPERATING TEMP -20°C ~ 70°C
OPERATING CURRENT| 2.0MA(MAX) STORAGE TEMP -30°C ~ 80°C
LCD DRIVE VOLTAGE 14.0V BACKLIGHT
DISPLAY MODE FSTN, TRANSFLECTIVE,POSITIVE ROHS STANDARD YES @ NO [
LCD DRIVE METHOD | DUTY: 1/128; BIAS: 1/12 CONNECTORTYPE | FPC
LCD DRIVE IC UC1611sGAA OTHER
VIEW DIRECTION 6:00 O'CLOCK
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LCD Module Specification

2. Pin define
PIN NO. Symbol Level Description

1 D15 1/0 Bi-directional bus for parallel host interface
2 D13 1/0 Bi-directional bus for parallel host interface

3-10 D7-DO0 1/0 Bi-directional bus for parallel host interface
11 RES | Reset signal
12 CSO I Chip Selection
13 CD I Control data OR Display data
14 WRO0 | Controls the read/write operation of the host interface
15 WR1 | Controls the read/write operation of the host interface
16 BMO I Bus Mode
17 TST4 I/HV supply one of the high voltage required for MTP
18 IDO I Production control.
19 VSS P POWER Ground
20 VDD P POWER supply(+3.3V)
21 VLCD P High voltage LCD Power Supply.
22 VAO- P LCD Bias Voltages
23 VAL - P LCD Bias Voltages
24 VAl+ P LCD Bias Voltages
25 VAO+ P LCD Bias Voltages
26 VBO - P LCD Bias Voltages
27 VB1 - P LCD Bias Voltages
28 VB1+ P LCD Bias Voltages
29 VBO+ P LCD Bias Voltages

Key:

| = Input, O=OUTPUT,
10 = Bi - directional (input/output)
P = Power pin
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LCD Module Specification

PIN ASSIGNMENT: = | Example BINJH) : |
1 D15 8080I ¥
2 D13 1 1L
3 D7 P1.7
4 Do j P1.6
5 D5 # P1.5 ‘
6 D4 —— PL4 |
7 D3 P1.3 |
8 D2  — PL2 |
9 DI | PLI |
10 DO -~ PL.O 1
11 RST | | P3.4
12 cso P33 ‘
3 . - 32
14 WRO P3.1
15 WRI —— P3.0 ‘
16 BMO T{I |
17 TST4 <
18 IDO |
19 VSS ; K
20 VDD 1 +3.0V |
21 VLCD — 11— |
22 VAO- |
23 VAL- o |
24 VAI+ T T
25 VAO+
26 | VBO-

27 VBl- —o i
28 VB1+ B
29 VBO+ |

P5 of 21



LCD Module Specification

3. ABSOLUTE MAXIMUM RATINGS
(1)Electrical Absolute Ratings

In accordance with IEC134, note 1, 2 and 3.

Symbol Parameter Min. Max. Unit
Voo Logic Supply voltage 0.3 +4.0 Vv
Vopz LCD Generator Supply voltage 0.3 +4.0 Vv
Vopa Analog Circuit Supply voltage 0.3 +4.0 Vv
Vooas-Vioo Voltage difference between Vpp and Vopas - 2.0 v
Vieo LCD Generated voltage (-30°C ~ +80°C) 0.3 +19.8 V
Vin Digital input voltage 0.4 Voo + 0.5 Vv
Torr Operating temperature range -30 +85 °C
Tstr Storage temperature -55 +125 S
Note:
1. Vppis based on Vs = 0V
2. Stress above values listed may cause permanent damages to the device.
4. ELECTRICAL CHARACTERISTICS
DC CHARACTERISTICS
Symbol Parameter Conditions Min. Typ. Max. Unit
Voo Supply for digital circuit 1.65 1.8~3.3 3.6 W
Vopza Supply for bias & pump 2.7 2.8~3.3 3.6 W
Vieo Charge pump output Vopzn = 2.7V, 25°C 15.5 17.5 V'
Vo LCD data voltage Voo = 2.7V, 25°C 1.69 v
Vi Input logic LOW 0.2Voo W
Vin Input logic HIGH 0.8Vep v
VaL Qutput logic LOW 0.2Voo v
Vou Qutput logic HIGH 0.8Voo v
I Input leakage current T8 pA
Cin Input capacitance 5 10 pF
Cour Output capacitance 5 10 pF
Roisea) SEG output impedance Vicp =17V 1.35 2.5 kQ
Roicom COM output impedance Viep =17V 1.38 2.5 kQ
fune Average Line rate LC[5:4] = 10b -10% 28 +10% kHz
Power CONSUMPTION
Vop= 2.7V, Bias Ratio = 11, PM =234,
Vico = 17.01V, Line Rate = 10 b, Panel Loading (PC[1:0]) = 11 b,
Mux Rate = 160, Bus mode = 6800, C_ =500 nF,
Ca =5 pF, Temperature = 25 °c, MTP= 00 H,
All HV outputs are open circuit.
Display Pattern Conditions__= & Typical Maximum Unit
All-OFF Bus = idle 1656 2484 LA
2-pixel checker Bus =idla 2031 3046 WA
- Bus = idle (standby current) - 5 wA
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LCD Module Specification

AC Characterist

ics

AC CHARACTERISTICS

-
cD X
p  laneo
C30 = =
CS1 of
tossasad tevao tesHao
|~ | trwren, tewwao tupweo
WRO, - | -
—_— ——,
WRA1 5 \_
, fpsso ||  toneo -
Write >£' — .
D[15:0} /( ><:
taccan topen
Read
D[15:0] < >
FiGure 16: Parallel Bus Timing Characteristics (for 8080 MCU)
Symbol | Signal | Description | Condition | Min. | Max. | Unit
(2.5V < Vpp< 3.6V, Ta= —30 to +85 C) Write)
tasso Address setup time 0
tariao o Address hold time 0 - he
tssaso CS1/CS0 Chip select setup time 0 _ nS
tesHen 0
te System cycle time 16-bit bus 440/ 360
e 8-bit bus 180/ 160
Low Pulse width 16-bit bus 205/ 165
tewrso / towweo | WRT, WRO 8-bit bus 75165 - ns
t High pulse width 16-bit bus 20517165
HPWED 8-bit blus 75/ 65
tosen D15~D0 Data setup time {30 _ NS
touso (Write) Data hold time 10
taccen D15~D0 Read access time _ - 60
topag {(Read) | Output disable time C. = 100pF 30/ - nS
(1.65V < Vpp< 2.5V, Ta= —30 to +85 C) AN (Read / Write)
tagao Address setuptime 0
taneo cD Address hold time 0 B nS
tagass CS1/CS0 Chipselect setup time 0 _ NS
tcsHeo 0
te System,cycle time 16-bit bus 830/630
Ve 8-bit bus 330/ 290
Low'Pulse width 16-bit bus 400/ 300
tewrso / tevweo | WRT, WRO 8-bit bus 150 /130 - ns
t High pulse width 16-bit bus 400/ 300
HPViE0 8-bit bus 150/ 130
toseo D15~D0 | Data setup time f60 _ NS
toHag (Write) Data hold time /0
taccen D15~D0 Read access time _ -/ 120
topeo (Read) | Output disable time C. = 100pF 50 / _ nS

Note: The rising time and the falling time are stipulated to be equal to or less than 15nS each.
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LCD Module Specification

N
cD K
3  lapes
CS0 = =
CS1
tessasd teveel tesues
h - —thns.a, tewwes tipwes
R
WR1 g N e
toses toHes L
Write - -
D[15:0} ><:
tacces topss
s o
D[15:0]
FiGURE 17: Parallel Bus Timing Characteristics (for 6800 MCU)
Symbol | Signal Description Condition | Min. | Max. | Unit
(2.5V < Vpp < 3.6V, Ta= —30 to +85 C) (Read Wi
tasss Address setup time 0
tanss co Address hold time 0 - nS
fcanam CS1/CS0 | Chip select setup time 0 ns
tesHes 0
to System cycle time 16-bit bus 440/ 360
V&8 8-bit bus 180 { 160
Low Pulse width 16-bit bus 205/ 165
tewres / tewwes [ WRT, WRO 8-bit bus 75/ 65 - nS
f High Pulse width 16-bit bus 2057165
Pwes 8-bit bus 75/ 65
toaes D15~D0 Data setup time 130 _ ns
toHes (Write) Data hold time /0
tacces D15~D0 Read access time _ - 60
tonss (Read) | Output disable time Cu = 100pF 30/ _ nS
(1.65V < Vpp< 2.5V, Ta= —30 to +85 C) ‘ ,‘ (Read / Write)
tases cD Address setup tiffie 0 _ ns
taHss Address hold. time 0
tessase Cs1/csS0 | Chip seleet setup time 0 ns
tcsHes 0
to System gycletime 16-bit bus 830 /630
E8 8-bit bus 330/ 290
High Pdlse width 16-bit bus 400 f 300 _
townss / tewwes | WR1, WRO 8-bit bus 150 / 130 nS
f Low pulse width 16-bit bus 400/ 300
PGS 8-bit bus 150/ 130
toses D15~D0 Data setup time 160 _ ns
toHea (Write) Data hold time {0
taccea D15~D0 Read access time _ -/ 120
topes (Read) | Output disable time Gy = 100pF 50 / - e

Note: The rising time and the falling time are stipulated to be equal to or less than 15nS each.
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co > K
tissa
cso 4 ++ P
C51
lcssass e toves tesHse
Lipwss tHpwsa
SCK et .,
tossa tonsa
4l foy |
SDA
Write >
taccss topse |
SDA - "
Read
Ficure 18: Serial Bus Timing Characteristics (for S8)
Symbol | signal | Description | Condition | Min. | Max. | Unit
(2.5 = Vpp=< 3.6V, Ta= 30 to +85°C} rite)
tasss Address setup time 0
tansa co Address hold time 0 B nS
tessase . . o/o
tosries C31/CS0 Chip select setup time 0/0 - ns
tovss System cycle time 150 / 66
tLpwsa SCK Low pulse width 60/18 - ns
tupwse High pulse width 60 /18
tosss SDA Data setup time 15 _ nS
foHse (Write) Data hold time 0
taccss SDA Read access time - 50 s
t ooss (Read) Qutput disable time 15 —
(1.65V = Vpp< 2.5V, Ta= —-30 to +BEDC:| " !‘ (Read / Write)
tassa Address setup fime 0
tapiss co Address hold timé 0 - nG
tossass ; : 0/0
tesiss CS1/CS0 | Chipselett setup time 0/0 - ns
tovss System gycletime 270/90
tLPwsa SCK Low pulse‘width 120 /30 - nS
tHPwse High pulse width 120/ 30
tosss SDA Data setup time /30 _ nS
IoHse (Write) Data hold time /5
taccss SDA Read access time -1 90 nS
t opsa (Read) Qutput disable time 30/ -

Note: The rising time and the falling time are stipulated to be equal to or less than 15nS each.
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Cs0
C31
tcasase tovss toshse
o
tpwss tHpwsa
SCK
H S~
tpsss tonss
dl )
SDA - "
Write ><:
taccss topss
SDA
Read
FiGure 19: Serial Bus Timing Characteristics (for S9)
Symbol | signal | Description | Condition | Min. | Max. |  Unit
(2.5V < Vpp< 3.6V, Ta= 30 to +85 C) (Read /Write)
tossase . . 0 Mo
tostias CS1/CS0 Chip select setup time 0/0 - ns
tovse System cycle time 150 / 66 -
tLpwse SCK Low pulse width 60/18 - ns
tupwso High pulse width 60 /18 —
tossa SDA Data setup time 15 _ ns
tpHss (Write) Data hold time /0
tacess SDA Read access time -/ 50 ns
t opsg (Read) Qutput disable time 15/ —
(1.65V < Vpp < 2.5V, Ta= —30 to +85C) N/ (Read / Write)
tcasass . . 0o/o0
tospen CS1/CS0 Chip select setup time 0/0 - ns
tovse System cycle time 270/90 -
t pwss SCK Low pulse width 120730 - nS
tuPwsa High pulse width 120730 —
tnsss SDA Data setupdime 130 _ ns
toHss (Write) Datashold time /5
taccss SDA Read accesstime -/ a0 ns
t opsg {Read) Qutput disable time 30/ =

Note: The rising time and the falling,time are stipulated to be equal to or less than 15 nS each.

5 thpwize  tipwic P
ﬁ [ SEL
SCK - " N—A
Taze  tHsTeze togizc tomize '.:I}:-Tc:.-_-:

taur tevize [
SDA /‘ N A K N o

FiGURE 20: Serial bus timing characteristics (for IQC}
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LCD Module Specification

Symbol | signal | Description | Condition | Min. Max. Unit
(2.5V = Vpp< 3.6V, Ta=-30to +85°C-} (Read / Write} ' {
tovize SCK cycle time tr+tf < 100nS 610/ 306
tipwize SCK Low pulse width 2907138 - nS
tHpwize High pulse width 290/138
tosizc Data setup time 33
II}HIZE'. Data hold time |
tssTaize SCK START Setup time 28 — ns
thsTaize START Hold time 50
tssToRC STOP setup time 28
teur Bus Free time between 165
SDA STOP and START condition - nS
(1.65V = Vpp< 2.5V, Ta= -30to +35°C:| \Read !/ Write)
tevize SCK cycle time tr+tfess 1000S 780 f 260
tpwize SCK Low pulse width 3757115 - nsS
tHewize High pulse width 3757115
tosizc Data setup time 60
tonee Data hold time 11
IssTalze SCK START Setup time 28 - ns
thaTaize START Hold time 80
tssToI2C STOP setup time 28
teur Bus Free time between 220
SDA STOP and START candlition - nS
Note: The rising time and the falling time are stipulatedte.be equal to or less than 15nS each.
| trw
RST ‘i
trp
WRI[1:0]
Ficure 21: Reset Characteristics
Symbol | Signal | Description Condition Min. Max. Unit
(1.65V = Vop< 3.6V, Ta=-30to +35°C]
taw RST Reset low pulse width 3 - nsS
trp RST, WR Reset to WR pulse delay 10 - mS

Note:
For each mode, the signal’s rising time (tr) and falling time (tf) are stipulated to be equal to or less than 15nS each.

tf =15nS
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LCD Module Specification

5. ELECTRO-OPTICAL CHARACTERISTICS

Item Symbol Condition Min. | Typ. |Max.| Unit note
0r(12 o’clock) 35 — —
o 0y (6 0’clock 55 —— — Note 2
al:fglleevzigge o, ((9 o’clock)) When Cr=2 == Degree Eote 3
ote 4
0: (3 o’clock) 55 — —
Rise Time T, 112
Fall Time " ngs;?‘csv 250 mS | Notel
Contrast Cr --- 5.4 | -

[Note 1] Definition of Response Time (Tr, Tf)

N lected N lected Non-selected Selected C Non-selected
on-selecte . on-selecte i elected Conition L
Conition Selected Conition | Conition Conition ! : Conition
. |
|
i Intensity H !
Intensity ! !

}47 Tr ~>i :« Tf »3
[positive type] [Negative type]
Conditions:
Operating Voltage : Vop Viewing Angle( 6, ¢):0°,0°
Frame Frequency : 64 Hz Driving Wave form : 1/N duty, 1/a bias
[Note 2] Definition of Viewing Direction
@\/iewing Direction
Front
)
of Viewing area Curve
for Contrast Ratio>2
Left @ or Rigbt
b
Rear
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[Note 3] Definition of viewing angle

/

X

[Note 4] Description of Measuring Equipment

_~ light

— source
_— B e
>

~

[ P =
reflected
light

Reflective ty_pe

~

@4 light
—— source .
C light source
™~ - (backlight) E@D
flected light i — =
retiecte g 7
=

reflected
light

Transflective type

P13 of 21



LCD Module Specification

6. OPERATING PRINCIPLES & METHODS

The following list of host commands is supported by UC1611s

[C/D: 0:Control 1: Data WIRE 0:Write cycle  1: Read cycle D7-DO; # Effective Databits — Don't Care
Command CD|WR] D7 |D6 |D5 | D4 | D3 | D2 | D1 ] DO Action Default
1. |Write Data Byte 1 0 # # # # # # # # Write 1 byte N/A
2. JRead Data Byte 1 1 # [ # 7 # # # # Read 1 byte N/A
Get Status Ver | MX | MY | WA | DE | WS | MD | MS
3. (triple-byte command) 0 1 1D[1:0] PMOI[5:0] Get Status N/A
Product Code 0 0 0 | EF
4 Set Column Addr. LSB 0 0 0 0 0 0 # # # # Set CA[3:0] 0
" |Set Column Addr. MSB 0 0 0 0 0 1 # # # # Set CA[T:4] 0
5. |Temp. Compensation. 0 0 0 0 1 0 0 1 # # Set TC[1:0] 00B3.-0.05%/"C
6. |Set Panel Loading 0 0 0 0 1 0 1 0 # # Set PC [1:0] b: 38~55 nF
7. |Set Pump Control 0 0 0 0 1 0 1 1 # # Set PC [3:2] 11b
8 Set Adv. Program Control 0 0 0 0 1 1 0 0 R R SetR, R=0=3 N/A
" |[double-byte command) # | # | # | # | # ] # ] # | # | SetAPCR]Z:0]
9 Set Scroll Line LSB 0 0 0 1 0 0 # # # # Set SL{3:0] 0
~|Set Scroll Line MSB 0 1 0 1 # # # # SetSk{4] 0
10 Set Page Address LSB 0 0 1 1 0 # # # # Sat PA[3:0] 0
Set Page Address MSB 0 1 1 1 0 2 # # Set PAIG:4] 0
Set Potentiometer 0 0 1 0 0 0 0 0 0 1
"1 (double-byte command) 0 0 # W 8 W # il # # Set PM(7:0] PM=EAH
: 1 0 0 0 0 0 1 0
Set Isolation Clock Front
12 (triple-byte command) 0 0 0 0 0 1 0 0 1 1 Set ISOF[3:0] 1H
- - - - # # # #
, 1 0 0 0 0 a 1 0
Set Isolation Clock Back
13 (triple-byte command) 0 0 0 0 0 1 0 1 0 0 Set ISOB[3:0] oH
- - - - # # # #
14 }Set Partial Display Control 0 0 1 0 0 0 0 1 # # Set LC[9:8] 00b: Disable
15)Set RAM Address Control | 0 0 1 0 0 0 1 # # # Set AC[2:0] 001b
16)Set Fixed Lines 0 0 1 0 0 1 # # # # Set FL[3:0] 0
17)Set Line Rate 0 0 1 0 1 0 ] 0 # # Set LC[5:4] 10b:28klps
18)Set All-Pixel-ON 0 0 1 0 1 Q 0 1 0 # Set DC[1] 0
19)Set Inverse Display 0 0 1 0 1 0 0 1 1 # Set DC[O0] 0
20]Set Display Enable 0 0 1 0 1 0 1 # # # Set DC[4:2] 110b
Set LCD Mapping Control | O 0 1 1 0 0 0 0 0 0
21 (double—bylepifumgmand] 0 0 7] 0 0 0 # F] # # Set LC[3:0] 0
Set N-line Inversion 0 0 1 1 0 0 1 0 0 0
22 (double-byte command) 0 0 - # # # # # # # Set NIV[6:0] 00H
23)Set Display Pattern 0 0 1 1 0 1 0 # # # Set DC[7:5] 000b
24 }System Reset 0 ad 1 1 1 0 0 0 1 0 System Reset IN/A
25JNOP 0 0 1 1 1 0 0 0 1 1 No operation N/A
6 Set test control 0 0 1 1 1 0 0 1 1T For testing only. N/A
(double-byte command) 0 0 # # # # # # # # Do not use.
27 }Set LCD Bias Ratio 0 0 1 1 1 0 1 0 # # Set BR[1:0] 10b: 11
28)Set COM End PP L] SetCENIT) 159
I 0 0 1 1 1 1 0 0 1 0
29)Set Partial Display Start ) 0 m m m = m m m m Set DST[7:0] 0
I 0 0 1 1 1 1 0 0 1 1
304Set Partial Display End 0 0 m ¥ m ¥ m m m m Set DEN[7:0] 159
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Command CD|WR|D7 |D6 |D5 | D4 | D3 | D2 | D1 | DO Action Default
31 Set Window Program 0 0 1 1 1 1 0 1 0 0 Set 0
Starting Column Address 5 i # % # = # # WPCO[7:0]
32 Set Window Program 0 0 1 1 1 1 0 1 0 1 Set 0
Starting Page Address - g l# 1zl #1## | # |Note |WPPO60]
Set Window Program 1 1 1 1 0 1 1 0 (2) Set _
3 |Ending Column Address 0 0 # # # # i m # # WPC1[7:0] 255 (=FFh)
Set Window Program 1 1 1 1 0 1 1 1 Set _
34|En4:!ir1g Page Address 0 0 - # ] # # m # & WPP1[6:0] 79 (=4Fh)
35)Set Window Program Mode 0 1 1 1 1 1 0 0 # Set AC[3] 0:Inside
. 1 0 1 1 1 0 0 0 .
36]Set MTP Operation Control 0 - - m m m m m m Set MTPC[5:0] 10H
. 1 0 1 1 1 0 0 1 .
37)Set MTP Write Mask 0 0 - - m m m m m m Set MTPM[5:0] 0
. 1 1 1 1 0 1 0 0
38]Set Viurei Potentiometer 0 0 % m m m m m m m Set MTP1 h/A
. 1 1 1 1 0 1 0 1
39)Set Viurez Potentiometer 0 0 % m m I m m m 1 Note Set MTR2 N/A
L 1 1 1 1 0 1 1 0 (2)
401Set MTP Write Timer 0 0 % m m r m m m m Set MTR3 NIA
41]Set MTP Read Timer VN [ J S T R T LV R T SetMTP4 N/A
i # il # # il # #
SERIAL READ COMMAND (ENABLE IN S8 oR S9 Bus Muneloﬂ"
0 ] 1 1 1 1 1 1 1 0
49 Get Status Ver | MX | MY | WA | DE | WS | MD | MS Get Status N/A
(guadri-byte command) - 1 1D[1:0] PMOI[5:0] till Chip Disabled
Product Code[3:0] | 0 | 0 | 0 WEF

Notes:

(1)
(2)

(3)
(4)

All bit patterns other than commands listed above may result in undefined Behavior.

Commands (38)~(41) are shared with commands (31)~(34), and have.exactly the same code.
When MTPC[3]=0, commands (37)~(41) are interpreted as Window Programming commands.
When MTPC[3]=1, they are MTP Control commands.

MTPM and PM are actually the same register. Only one of the é@mmands (36) is valid at any time, and it is determined by

MTPCI3].

After MTP-ERASE or MTP-PROGRAM operation gplease always perform the following steps,

a) Disconnect TST4 power source.

b) Do a full Voo ON-OFF cycle (make surg™Vipp drops below 50mV).
before resuming normal operation.
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7. RELIABILITY

Environmental Test

. Applicable
No. Test Item Content of Test Test Condition PPl
Standard
1 High temperature | Endurance test applying the high storage g0°C | e
storage temperature for a long time. 200 hrs
) Low temperature | Endurance test applying the low storage -30°C | e
storage temperature for a long time. 200 hrs
High temperature Endurance test applying the electric stress 70 °C
3 . (Voltage & Current) and the thermal stress | .~ | -
operation . 200 hrs
to the element for a long time.
4 Low temperature | Endurance test applying the electric stress -20°C | e
operation under low temperature for a long time. 200 hrs
E lying the high MIL-202E-103B
High temperature / | _naurance test applying the hig 70 °C , 90 %RH 02E-103
5 o temperature and high humidity storage for a JIS-C5023
Humidity storage . 96 hrs
long time.
Endurance test applying the electric stress
6 High temperature / | (Voltage & Current) and temperature / 50 °C, 90 %RH MIL-202E-103B
Humidity operation | humidity stress to the element for a long 96 hrs JIS-C5023
time.
Endurance test applying the low and high
temperature cycle.
o ° o -10°C/ 60°C
7 Temperature cycle -10 C —~ % ,C —~ 00 C ——————
30min ~— Smin. ~  30min 10 cycles
1 cycle
Mechanical Test
. o 10~22Hz — 1.5mmp-p | MIL-202E-201A
E test 1 th t
8 |  Vibration test d“ﬁﬁraﬁ‘;sez;apt?ofﬁ i, tbration 22~500Hz > 1.5G J1S-C5025
Hrng transp Heine- Total 0.5hrs JIS-C7022-A-10
Constructional and mechanical endurance 50G half sign
9 Shock test test applying the shock during wave 11 msedc MIL-202E-213B
transportation. 3 times of each direction
10 Atmospheric Endurance te.tst applying thf: atmosPherlc 115 mbar MIL-202E-105C
pressure test pressure during transportation by air. 40 hrs
Others
Endurance test applying the electric stress VS=800V,, RS=1.5 kO
11 | Static electricity test oSt appying CS=100 pF MIL-883B-3015.1
to the terminal. 10 time

Inspection after test:

AN e

Air bubble in the LCD.
Sealleak

Non-display.

Missing segments.
Glass crack.

Current Idd is twice higher than initial value.

Inspection after 2~4 hours storage at room temperature ,the sample shall be free from defects:
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8. QUALITY GUARANTEE

No Item Criteria
(1)round type
diameter mm(a*) no of defect*
a=0.20 neglect
0.20<a=0.35 Smax
1 inclusions (black spot, 0.35<a none
white spot, dust) (2)linear type
length mm(l) width mm(W) no. of defect
na W=0.03 neglect
1=3 0.03<W=0.08 6
3<1 0.08<W none
1.scratch on protective film is permitted.
2.scratch on polarizer shall be as follow:
(1)round type
diameter mm(a*)  no of defect
2 scratch a=0.15 neglect
0.15<a=0.20 2 max
0.20<a none
(2)linear type
be judged bye 1.-(2) linear type
3 dent diameter < 1.5mm
not exceeding 0.5mm average diameter is acceptable between glass
4 bubble ..
and polarizing film
(atb)/2 = 0.15mm
5 pin hole maximum number: ignored
0.15<(atb)/2=0.20mm
maximum number:10
6 dot width design width £15%
(atb)/2=0.20mm
maximum number: ignored
7 dot defect 0.20<(at+b)/2=0.30mm
maximum number:5
x=width
diameter spec no of defect
a=0.50mm neglect
8 | contrast irregularity(spot) [0.50<<a=0.75 5
0.75<a=1.00 3
1.00<a none
9 | color tone and uniformity jobvious uneven color is not permitted
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9. USING LCD MODULES

9-1. Liquid Crystal Display Modules

LCD is composed of glass and polarizer. Pay attention to the following items when handling.

(1) Please keep the temperature within specified range for use and storage. Polarization
degradation, bubble generation or polarizer peel-off may occur with high temperature and high
humidity.

(2) Do not touch, push or rub the exposed polarizers with anything harder than an HB pencil lead
(glass, tweezers, etc.).

(3) N-hexane is recommended for cleaning the adhesives used to attach front/rear polarizers and
reflectors made of organic substances which will be damaged by chemicals such as acetone, toluene,
ethanol and isopropylalcohol.

(4) When the display surface becomes dusty, wipe gently with absorbent cotton or other soft
material like chamois soaked in petroleum benzin. Do not scrub hard to avoid damaging the display
surface.

(5) Wipe off saliva or water drops immediately, contact with water over a long period of time
may cause deformation or color fading.

(6) Avoid contacting oil and fats.

(7) Condensation on the surface and contact with terminals due to cold will damage, stain or dirty
the polarizers. After products are tested at low temperature they must be warmed up in a container
before coming is contacting with room temperature air.

(8) Do not put or attach anything on the display area to avoid leaving marks on.
(9) Do not touch the display with bare hands. This will stain the display area and degradate
insulation between terminals (some cosmetics are determinated to the polarizers).
(10) As glass is fragile. It tends to become or chipped during handling especially on the edges.
Please avoid dropping or jarring.
9-2.Installing LCD Modules
The hole in the printed circuit board is used to fix LCM as shown in the picture below. Attend to
the following items when installing the LCM.
(1) Cover the surface with a transparent protective plate to protect the polarizer and LC cell.

Pratective plote

\ C Fitting plate

T — T
(]

)
LCM

(2) When assembling the LCM into other equipment, the spacer to the bit between the LCM and
the fitting plate should have enough height to avoid causing stress to the module surface, refer to the
individual specifications for measurements. The measurement tolerance should be +0.1mm.

9-3. Precaution for Handing LCD Modules
Since LCM has been assembled and adjusted with a high degree of precision, avoid applying
excessive shocks to the module or making any alterations or modifications to it.
(1) Do not alter, modify or change the shape of the tab on the metal frame.

(2) Do not make extra holes on the printed circuit board, modify its shape or change the positions

of components to be attached.
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(3) Do not damage or modify the pattern writing on the printed circuit board.
(4) Absolutely do not modify the zebra rubber strip (conductive rubber) or heat seal connector.
(5) Except for soldering the interface, do not make any alterations or modifications with a
soldering iron.
(6) Do not drop, bend or twist LCM.
LCM is easy to be damaged. Please note below and be careful for handling.
Correct handling:

W
®
N

As above picture, please handle with anti-static gloves around LCM edges.

Incorrect handling:

L

Please don’t touch IC directly. Please don’t stack LCM.

Please don’t hold the surface of panel. Please don’t stretch interface of output, such as FPC cable.
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Please don’t hold the surface of IC. Please don’t operate with sharp stick such as pens.

9-4.Electro-Static Discharge Control

Since this module uses a CMOS LSI, the same careful attention should be paid to electrostatic
discharge as for an ordinary CMOS IC.

(1) Make certain that you are grounded when handing LCM.

(2) Before remove LCM from its packing case or incorporating it into a set, be sure the module
and your body have the same electric potential.

(3) When soldering the terminal of LCM, make certain the AC power source for the soldering

iron does not leak.

(4) When using an electric screwdriver to attach LCM, the screwdriver should be of ground
potentiality to minimize as much as possible any transmission of electromagnetic waves produced
sparks coming from the commutator of the motor.

(5) As far as possible make the electric potential of your work clothes and that of the work bench
the ground potential.

(6) To reduce the generation of static electricity be careful that the air in the work is not too dried.

A relative humidity of 50%-60% is recommended.
9-5. Precaution for soldering to the LCM
(1) Observe the following when soldering lead wire, connector cable and etc. to the LCM.
- Soldering iron temperature : 280°C £ 10°C.
- Soldering time : 3-4 sec.
- Solder : eutectic solder.
If soldering flux is used, be sure to remove any remaining flux after finishing to soldering
operation. (This does not apply in the case of a non-halogen type of flux.) It is recommended that you
protect the LCD surface with a cover during soldering to prevent any damage dur to flux spatters.
(2) When soldering the electroluminescent panel and PC board, the panel and board should not
be detached more than three times. This maximum number is determined by the temperature and

time conditions mentioned above, though there may be some variance depending on the temperature
of the soldering iron.

(3) When remove the electoluminescent panel from the PC board, be sure the solder has
completely melted, the soldered pad on the PC board could be damaged.

9-6.Precautions for Operation

(1) Viewing angle varies with the change of liquid crystal driving voltage (VO). Adjust VO to
show the best contrast.

(2) Driving the LCD in the voltage above the limit shortens its life.

(3) Response time is greatly delayed at temperature below the operating temperature range.
However, this does not mean the LCD will be out of the order. It will recover when it returns to the
specified temperature range.

(4) If the display area is pushed hard during operation, the display will become abnormal.
However, it will return to normal if it is turned off and then back on.

(5) Condensation on terminals can cause an electrochemical reaction disrupting the terminal
circuit. Therefore, it must be used under the relative condition of 40°C , 50% RH.

(6) When turning the power on, input each signal after the positive/negative voltage becomes
stable.
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9-7. Storage
When storing LCDs as spares for some years, the following precaution are necessary.
(1) Store them in a sealed polyethylene bag. If properly sealed, there is no need for dessicant.
(2) Store them in a dark place. Do not expose to sunlight or fluorescent light, keep the
temperature between 0°C and 35°C.
(3) The polarizer surface should not come in contact with any other objects. (We advise you to
store them in the container in which they were shipped.)
(4) Environmental conditions :
- Do not leave them for more than 168hrs. at 60°C.
- Should not be left for more than 48hrs. at -20°C.
9-8. Safety
(1) It is recommended to crush damaged or unnecessary LCDs into pieces and wash them off
with solvents such as acetone and ethanol, which should later be burned.
(2) If any liquid leakes out of a damaged glass cell and comes in contact with the hands, wash off
thoroughly with soap and water.
9-9.Return LCM under warranty
No warranty can be granted if the precautions stated above have been disregarded. The typical
examples of violations are :
- Broken LCD glass.
- PCB eyelet’s damaged or modified.
- PCB conductors damaged.

- Circuit modified in any way, including addition of components.
- PCB tampered with by grinding, engraving or painting varnish.
- soldering to or modifying the bezel in any manner.
Module repairs will be invoiced to the customer upon mutual agreement. Modules must be
returned with sufficient description of the failures or defects. Any connectors or cable installed by the
customer must be removed completely without damaging the PCB eyelet’s, conductors and terminals.
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