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1..Module Classification Information

WH 2004 A- TMI- JT#
ON©) ® @ ®®0
® Brand WINSTAR DISPLAY CORPORATION
@ Display Type: H? Character Type, G? Graphic Type
® Display Font: Character 20 words, 4Lines.
@ Model serials no.
® Backlight Type: N? Without backlight
B? EL, Blue green A? LED, Amber
D? EL, Green R? LED, Red
W? EL, White 0? LED, Orange
F? CCFL, White G? LED, Green
Y? LED, Yellow Green T? LED, White
® LCD Mode: B? TN Positive, Gray T? FSTN Negative
N? TN Negative,
G? STN Positive, Gray
Y? STN Positive, Yellow Green
M? STN Negative, Blue
F? FSTN Positive
@ LCD Polarize A? Reflective, N.T, 6:00 H? Transflective, W.T,6:00
Type/ Temperature D? Reflective, N.T, 12:00 K? Transflective, W.T,12:00
range/ View G? Reflective, W. T, 6:00 C? Transmissive, N.T,6:00
direction J? Reflective, W. T, 12:00 F? Transmissive, N.T,12:00
B? Transflective, N.T,6:00 1?2 Transmissive, W. T, 6:00
E? Transflective, N.-T.12:00 L? Transmissive, W.T,12:00
Special Code JT : English and Japanese standard font

#:Lead - Free
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a2zelectronic.com

2. .Precautions in use of LCD Modules

(1)Avoid applying excessive shocks to the module or making any alterations or modifications to it.

(2)Don’t make extra holes on the printed circuit board, modify its shape or change the components of
LCD module.

(3)Don’t disassemble the LCM.

(4)Don’t operate it above the absolute maximum rating.

(5)Don’t drop, bend or twist LCM.

(6)Soldering: only to the I/O terminals.

(7)Storage: please storage in anti-static electricity container and clean environment.

3..General Specification

Item Dimension Unit
Number of Characters 20 characters x 4Lines -
Module dimension 98.0 x 60.0 x 13.6(MAX) mm
View area 77.0 x 25.2 mm
Active area 70.4 x 20.8 mm
Dot size 0.55 x 0.55 mm
Dot pitch 0.60 x 0.60 mm
Character size 2.95 x 4.75 mm
Character pitch 3.55 x 5.35 mm
LCD type STN Negative, Blue , Transmissive,
Duty 1/16
View direction 6 o’clock
Backlight Type LED White

a2zelectronic.com
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4. Absolute Maximum Ratings

Item Symbol Min Typ Max Unit
Operating Temperature Top -20 - +70 ?
Storage Temperature Tst -30 - +80 ?
Input Voltage Vi Vss - Vb \V
Supply Voltage For Logic VbD-Vss -0.3 | 7 \Y
Supply Voltage For LCD Vbp-Vo -0.3 - 13 V

5..Electrical Characteristics

Item Symbol Condition Min Typ Max Unit
Supply Voltage For Logic Vbp-Vss - 4.5 5.0 5.5 \Y
Ta=-20? - - 5.7 \%
Supply Voltage For LCD Vbp-Vo Ta=25? - 4.5 - \Y
Ta=70? 3.8 - - Vv
Input High Volt. VH - 0.7Vop| - Vop \Y
Input Low Volt. VL - 0 - 0.6 \Y
Output High Volt. Vo - 3.9 - - \Y
Output Low Volt. Vo - - - 0.4 \Y
Supply Current Ibp Vpp= 5V 1.2 1.6 2.0 mA
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6..0ptical Characteristics

Item Symbol Condition Min Typ Max Unit

(Vy CR? 2 20 - 40 deg
View Angle

(H)f CR? 2 -30 - 30 deg
Contrast Ratio CR - - 3 - -

T rise - - 150 200 ms
Response Time

T fall - - 150 200 ms

Definition of Operation Voltage (Vo p) Definition of Response Time (Tr, Tf)

Non-selected Non-selected
Conition

Intensity Selected Wave Conition +m|
100% [--

Non-selected Wave Intensity

CrMax | - - - - T
: Cr=Lon/Loff
100%
V( ” H | H H >
* Driving Voltage(V) W Tr > < Tf _»!
[positive type] [positive type]

Conditions :
Operating Voltage : Vop Viewing Angle(? , f ):0°, 0°
Frame Frequency : 64 HZ  Driving Waveform : 1/N duty , 1/a bias

Definition of viewing angle(CR? 2)
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7..Interface Pin Function

Pin No.| Symbol Level Description
1 Vss ov Ground
2 Vop 5.0V Supply Voltage for logic
3 VO (Variable) [Operating voltage for LCD
4 RS H/L H: DATA, L: Instruction code
5 R/IW H/L H: Read(MPU? Module) L: Write(MPU? Module)
6 E H,H? L [Chip enable signal
7 DBO H/L Data bus line
8 DB1 H/L Data bus line
9 DB2 H/L Data bus line
10 DB3 H/L Data bus line
1 DB4 H/L Data bus line
12 DB5 H/L Data bus line
13 DB6 H/L Data bus line
14 DB7 H/L Data bus line
15 A - Power supply for B/L(+)
16 K - Power supply for B/L(-)

a2zelectronic.com



a2zelectronic.com

8..Contour Drawing & Block Diagram

- 98.0+05
06 w08 105, BN 0] SYME0L
77.0(VA) 1 Vss
138 70.4(AA) P2.54*15=38.06 " 2 vt
0 »
o< © I 2.0 13.6 MAX
S5 [Eme—= " o T He0 3 | Vo
1 o o ™ ' 4 | RS
| _@:Ir' 5 RIW
1 \16-#10PTH 16 6 E
[ ¢ > ] 7 | DBO
8 DB1
wl |2~
-ﬁ o § :E o 9 DB2
o B<|= 0
NS N i ooe
12 DB5
L I 13 DB6
‘? \ 14 DB7
| 49.0 4425 PTH |l 16 15 A
25 [ 93.0 495.0 PAD 6 K
LED B/IL
2.95 0.6
0.6
055
[ The non-specified tolerance of dimensionis 40.3mm.
© un
< et
[um_mn]
©
e DOT SIZE
LED B/L Drive Method
1.Drive from AK
RS Coml~16 o t
MPU EI\N Contro::elgﬁjr;o Driver IC R : BIL
oml/7~.
s pa 20X4 LCD T
80 s » Equivalent -
68 series 2.Drive from pin15, pin16
Vdd 3 Segd1-120 Seq120~200 ? Ry R A
o == D L B/IL
0k 2\(;'5 < 2 ; Seg Driver Seg Driver T k
_’f’ 82 = LCM
= ﬁ M T I[ 1\ T (Will never get Vee output from pin15)
CL1 .
5 cL2 3.Drive from Vdd,Vss
Ve : g Vdd.Vss V1~V5
> c
External contrast adjustment. O%_ig)ﬁ_al ?—/&-A BIL
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Character located
DDRAM address
DDRAM address
DDRAM address
DDRAM address

1234567 8 91011121314151617181920
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9..Function Description

The LCD display Module is built in a LSI controller, the controller has two 8 bit registers, an
instruction register (IR) and a data register (DR).

The IR stores instruction codes, such as display clear and cursor shift, and address information for
display data RAM (DDRAM) and character generator (CGRAM). The IR can only be written from
the MPU. The DR temporarily stores data to be written or read from DDRAM or CGRAM. When
address information is written into the IR, then data is stored into the DR from DDRAM or CGRAM.
By the register selector (RS) signal, these two registers can be selected.

RS | RIW Operation

0 0 |IR write as an internal operation (display clear, etc.)

0 1 |Read busy flag (DB7) and address counter (DBO to DB7)

1 0 |Write data to DDRAM or CGRAM (DR to DDRAM or CGRAM)

1 1 |Read data from DDRAM or CGRAM (DDRAM or CGRAM to DR)

Busy Flag (BF)

When the busy flag is 1, the controller LSI is in the internal operation mode, and the next instruction
will not be accepted. When RS=0 and R/W=1, the busy flag is output to DB7. The next instruction
must be written after ensuring that the busy flag is 0.

Address Counter (AC)
The address counter (AC) assigns addresses to both DDRAM and CGRAM

Display Data RAM (DDRAM)

This DDRAM is used to store the display data represented in 8-bit character codes. Its extended
capacity is 80x8 bits or 80 characters. Below figure is the relationships between DDRAM addresses
and positions on the liquid crystal display.

High bits Low bits

oj1)1|11]0

Example:
110

DDTAM

addrlessﬁ 4AE

AC

(hexadecimal) AC6|AC5|AC4[AC3|AC2|AC1|ACO
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Display position DDRAM address

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

o0|o1|o02]|03
40 | 41| 42| 43

05|06|07 08 09 OA OB OC|0OD|OE|OF |10 |11 12|13

45| 46 | 47 48 49 4A 4B 4C |4D |4E | 4F |50 |51 | 52|53
2-Line by 20-Character Display

R

Character Generator ROM (CGROM)
The CGROM generate 5<8 dot or 5<10 dot character patterns from 8&bit character codes. See Table 2.

Character Generator RAM (CGRAM)

In CGRAM, the user can rewrite character by program. For 5x8 dots, eight character patterns can be
written, and for 5x10 dots, four character patterns can be written.

Write into DDRAM the character code at the addresses shown as the left column of table 1. To show
the character patterns stored in CGRAM.
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Relationship between CGRAM Addresses, Character Codes (DDRAM) and Character patterns

Table 1.

For 5 * 8 dot character patterns

Character Patterns
(CGRAM data )

Character Codes

( DDRAM data ) CGRAM Address

76 543 2 10 5 43 2 10 76 5 43 2 10

High Low High Low High Low
0 0 0 * * *
0 0 1 * * *
0 1 0 * * *
01 1 *  x * Character
0000 *0 00O 0 0 0|1 00O * k% pattern( 1)
1 0 1 * * *
1 1 0 * * *
1 1 1 *  x *x Cursor pattern
0 0 0 * * *
0 0 1 * * *
O 1 O * * *
0 1 1 *  * Character
0000 *0 0 1 001|100 * & o= pattern( 2 )
1 O 1 * * *
1 1 O * * *
1 1 1 * ok x Cursor pattern
O O 0 * * *
0 0 1 )
00 0O0 * 1 11 11 1100
10 1
110 '
For 5 * 10 dot character patterns
Character Codes Character Patterns
(DDRAM data ) CGRAM Address ( CGRAM data )

76 543 2 10 5 43 2 10 76 5 4 32 10

High Low High Low High

0 0 0O *ox*
0 0 01 *ox*
0 0 1 0 *oxx
00 11 *ox*
01 00 *oxx

00 00 *O0 0O 0 00 1 0 1 *ox*
01 10 *ooko* Character
01 11 *oxx pattern
10 0O *ox*
10 01 *ox*
1 0 10 *oxO* Cursor pattern
1 1 1 1 * A * * * * *

B : " High"
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10. .Character Generator ROM Pattern

Table.2

Upper
4 bit
Lowe LLLL (LLLH |JLLHL {LLHH|LHLL [LHLH|{LHHL |LHHH{HLLL |HLLH|HLHL {HLHH|HHLL {HHLH|HHHL [HHHH
4 bit
G ..:= ..l [L1]] Ha | Wi I'- ] I-"
LLLL RAM B 5 am mEEn|s ® H| smm (3 = (B H
(1) ] ] ] amm = =g
amm - e H
] a " =
H "= = - = -" e |1 B
LLLH |(2) - :: .- =z il S [ il I...I
] aEm = = L1 1] . .. ....= I
F . RS I I P
LLHL [(3) E . ) -'E . :_= .:-: et
] ..=l. = EEEER T}
LLHH |4 g — s |8 E[""E""|efmmalien Llpa-af
i S . i IS - R I
LHLL |(5) o HLH - . f | 8" | & a"|jun"H|al 1a
el a "aa" "a |umEan| = H
== - Halni ....-= = ..l=. = EEE ..-- -
.. umEm EEER = = ...- = = anm l= ..=-- = I --I -I
LHLH () O T N e L T E T E T T
L1} L1} EEEEN|N ] L} ] lll..
B e | m = E EoEm| - EENEE(EEENE| SO |EEEEE( La(Na
LHHL (7) I =(= = 2l e " . - = = = I--- | T T
an m| Emm (N ] EEmEE
.w LL L L L) - sss
] ] ] EEEpE [ | LY -....
LHk S (L g W (W
(8) = = = lll-= . = .l amm|m u
] L 1] = n ] T
a EEE ] LI L 1] a ] EEEm
e - e T = = ju=(=, =
L] EEE EEEEE |} EE = HE E L] ] I .-.
HLLL (1) S 1A L | e R Ll
a EEE ] UL LI UL u a
R IR - T PP =i R
HLLH |(2) TR R || R [Meeed $i: “uus
[ [ 1] (111 n (111 [T 1] = mm amm
w3 m| B8 .E- ...:= I: sEmmm mmeeg "l H '; magu®
HLHL (3) w"2"u| mn H n" H " - HH HHEE I ..!..
S B S i LA - N | 1 I M
- e = &"| 2"" |2 -" mmama|n —
- -m - - - = = - - - - - FM - :::
wen (| [E e e e | AT L
[ n m =smm | w [ m == EEEEE
Bl | S i CLCL ] FECEH M D PR
] ] ] u EEEmE(em = | U U LLL
HHLL (5) o - CL L s = . - - o I I I
a ] EEEE L] L]} ] u EEE L1} ]
L} ] mEE a
N E.=.E E e =- = :I: --:--
HHLH (6) -----: : : : - : : - mm. -
a - mEE a - a
-.l E.l E.- -. =...- l.:=l i.--.
HHHL |(7) um |2 "= = = " P
am u ] ] ] ]
R o ™ R I 2 i
HHHH |(8) S e EE 8B I... I
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11. .Instruction Table

Instruction Code
Instruction Description
RS [RW DB7 |DB6 |DB5 | DB4 | DB3 | DB2 | DB1 | DBO

Execution time

(fosc=270K hz)

) Write “00H” to DDRAM and set
Clear Display| 0 0 0 0 0 0 0 0 0 1 1.53ms
DDRAM addressto “00H” from AC

Set DDRAM address to “00H” from AC
and return cursor to its original position
ReturnHome| O 0 0 0 0 0 0 0 1 - 1.53ms
if shifted. The contents of DDRAM are

not changed.

Entry Mode Assign cursor moving direction and

0 0 0 0 0 0 0 1 IID| H 3%u s
Set enable the shift of entire display.
Display

Set display (D), cursor (C), and blinking
ON/OFF 0 0 0 0 0 0 1 D C B 39%u s
of cursor (B) on/off control bit.

Control
Set cursor moving and display shift
Cursor or
0 0 0 0 0 1 | SIC|R/IL| - - |control bit, and the direction, without 39%u s
Display Shift

changing of DDRAM data.

Set interface data length

(DL.:8-bit/4-bit), numbers of display line
Function Set | 0 0 0 0 1 |DL| N F | - - 39u s
(N:2-line/1-line)and, display font type

(F:5x11 dots/5x8 dots)

Set CGRAM

0 0 0 1 [AC5|AC4| AC3|AC2| AC1| ACO|Set CGRAM address in address counter. 39u s
Address
Set DDRAM

0 0 1 |AC6 | AC5 | AC4| AC3 |AC2 [ ACL | ACO |Set DDRAM address in address counter. 39u s
Address

Whether during internal operation or not

Read Busy

can be known by reading BF. The
Flag and 0 1 BF | AC6 | AC5 | AC4| AC3 |AC2 [ AC1| ACO Op s
contents of address counter can also be

Address
read.

Write Data to Write data into internal RAM

1 0 D7 | D6 | D5| D4| D3 | D2 | D1 | DO 43u s
RAM (DDRAM/CGRAM).
Read Data Read data from internal RAM

1 1 D7 | D6 | D5| D4| D3 | D2 | D1 | DO 43p s
from RAM (DDRAM/CGRAM).

* 7. don’tcare
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12. . Timing Characteristics

12.1 Write Operation
®  Writing data from MPU

7 WIHI
s (E K
i tA5 i tAH

1
RY \ /
J W | tAH
/ N /
E = . oA . ' - "
tH I‘ % H 1
DER-DET >¢ YWalid data jD<
tC l
Ta=25? , VDD=5.0+ 0.5V
Item Symbol Min Typ Max Unit
Enable cycle time Tc 1200 - - ns
Enable pulse width Tow 140 - - ns
Enable rise/fall time TRTF - - 25 ns
Address set-up time (RS, R/W to E) tas 0 - - ns
Address hold time tan 10 - - ns
Data set-up time tosw 40 - - ns
Data hold time tH 10 - - ns
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12.2 Read Operation

® Reading data from ST7066U

" TINL x
RS
><_r TIL1 ¥

tAS R _ taK

2 S -

1P

S
__7¢_‘l‘_"_
N

L3 la—

DEO-DE7 >¢ Valid data }<

0
Ta=25? , VDD=5.0+ 0.5V
Item Symbol Min Typ Max Unit
Enable cycle time Tc 1200 - - ns
Enable pulse width (high level) Tow 140 - - ns
Enable rise/fall time TrTE - - 25 ns
Address set-up time (RS, R/W to E) tas 0 - - ns
Address hold time tan 10 - - ns
Data delay time tbor - - 100 ns
Data hold time tH 10 - - ns
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13. .Initializing of LCM

Poweron

Wait for more than 40 ms after Voorisesto 4.5V

BF can not be checked before this instruction.

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 |  Function set
o 0 0 0 1 1 * * * *

!

Wait for more than 39us

BF can not be checked before this instruction.

Eiinctinn cat

Wait for more than39 ps

]

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 0 1 Q * * *x =*
0 0 N F * * * * * *

'

BF can not be checked before this instruction.

Function set

Wait for more than 37us
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Display ON/OFF control
o o o o o o * =* * *
0o 0o 1 b cCc B * =* * *
Wait for morethan37 ps
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 Display Cl
0 0 0 0 0 0 * =* =* x| »o=&
0O 0 0 OO0 1 * =* * *
Wait for more than 1.53 ms
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 Entry Mode Set

o 0o 0o 0 0o 0 * * * *
o 0 0 1 IDbSH™* * * *

I

Initialization ends

4-Bit Ineterface
Page 17 of 30
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(_pwern )

Wait for more than 40 ms after \borises to 45V

BF cannot be checked before this instruction.

RS RAWVDB7 DB5 DB5 DB4 DB3 DB2 DB1 DB0|  Functionset
0O 0 001 1 N F * =

!

Wait for more than 3%us
_ BF cannot be checkedbefore this instruction.
RS RAWDB7 DB6 DB DB4 DB3 DB2 DBL DD Furdionsd
O 0 0O 01 12 N F =* *

!

Wait for more than 37us

RS_RAWDB7 DB5 DB DB4 DB3 DB2 DBL DBO| pyigiay ONOFF cortl
0 00 00 0 1 BC D

Wait for more than 37 s

!

RS RAWDB7 DB6 DB5 DB4 DB3 DB2 DBL DBO
0O 0 0o 0 00 00 0 1

I

Wait for more than 1.53 s
RSRAWDB?DBGDESMDBBDBZDBlDBOEnWModeSd
O 0 0 0O 0O OO 1 D S

Display Clear

Intialization ends

8-Bit Ineterface
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14. .Reliability

Content of Reliability Test (wide temperature, -20> ~70? )

Environmental Test

Test Item Content of Test Test Condition Note
High Temperature Endurance test applying the high storage 80? 5
storage temperature for a long time. 200hrs
Low Temperature Endurance test applying the high storage -30? 12
storage temperature for a long time. 200hrs '
; Endurance test applying the electric stress (Voltage
g;)ger:a;g:perature & Curre_znt) and the thermal stress to the element for ;g?Ohrs —
a long time.
Low Temperature Endurance test applying the electric stress under low |-20?
. . 1
Operation temperature for a long time. 200hrs
The module should be allowed to stand at 60
? ,90%RH max
High Temperature/ For 96hrs under no-load condition excluding the 60? ,90%RH 12
Humidity Operation  |polarizer, 96hrs '
Then taking it out and drying it at normal
temperature.
The sample should be allowed stand the following
10 cycles of operation
Thermal shock -20? 257 70? 207 /702
resistance < ) 10 cycles o
30min  5min
30min 1 cycle
Total fixed
amplitude : 15mm
Vibration
Vibration test Endurance test applying the vibration during :g?f};::cy ' 3
transportation and using. z
One cycle 60

seconds to 3
directions of X,Y,Z
for Each
15 minutes

Static electricity test

Endurance test applying the electric stress to the
terminal.

VS=800V,RS=1.5k
(0]

CS=100pF

1 time

Notel: No dew condensation to be observed.
Note2: The function test shall be conducted after 4 hours storage at the normal

Temperature and humidity after remove from the test chamber.

Page 19 of 30




a2zelectronic.com

Note3: Vibration test will be conducted to the product itself without putting it in a container.
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15. .Backlight Information

Specification
PARAMETER [SYMBOL MIN [TYP |MAX |[UNIT |TEST CONDITION

Supply Current ILED 50 60 75 mA V=35V
Supply Voltage \Y 3.4 3.5 3.6 \YJ -

Reverse Voltage VR - - 5 Vv -

Luminous Intensity(IV 200 250 - CD/M? |ILED=60mA
Life Time - - 50K - Hr. ILED? 60mA
Color White

Note: The LED of B/L is drive by current only, drive voltage is for reference only.
drive voltage can make driving current under safety area (current between
minimum and maximum).
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16. Inspection specification

Page 21 of 30

NO Item Criterion AQL
11 Missing vertical, horizontal segment, segment contrast defect.
12 Missing character , dot or icon.
13 Display malfunction.
01 Electrical 14 No function or no display. 0.65
Testing 15 Current consumption exceeds product specifications. '
16 LCD viewing angle defect.
17 Mixed product types.
18 Contrast defect.
Black or white | 2.1 White and black spots on display ? 0.25mm, no more than
02 | spots on LCD three white or black spots present. 2.5
(display only) | 2.2 Densely spaced: No more than two spots or lines within 3mm
3.1 Round type : As following drawintfE Acceptable Q TY
F=(x+y)/2 F ? 0.10 | Accept no dense
X 0.10< F ? 0.20 2
—» 020< F ? 0.25 1 2.5
LCD black @ T Y 0.25< F 0
spots, white
t
03 Spo_ > ) 3.2 Line type : (A&‘F&%ﬂ/i Ng dra\/\)ﬁq&m Acceptable © 1Y
contamination W? 0.02 Accept no dense
(non-display) I L? 3.0 [0.02< W? 0.03 )
W
~S 4= T2 25 [0.03< W2 0.05 25
=) L — !
0.05< W As round type
If bubbles are visible, Size F Acceptable Q TY
Polarizer - ”
04 bubbles specifications, not easy 0.20< F ? 0.50 3 2.5
to find, must check in 050< F ? 1.00 2
1.00< F 0
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| | | specify direction. Total Q TY 3 | |
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NO Item Criterion AQL
05 | Scratches | Follow NO.3 LCD black spots, white spots, contamination
Symbols Define:

x: Chip length y: Chip width z: Chip thickness
k: Seal width t: Glass thickness a: LCD side length
L: Electrode pad length:

6.1 General glass chip :
6.1.1 Chip on panel surface and crack between panels:

z: Chip thickness y: Chip width x: Chip length
Chipped Z? 1/2t Not over viewing area x? 1/8a
06 glass V2t< 2?2 2t Not exceed 1/3k X? 1/8a 2.5

? If there are 2 or more chips, x is total length of each chip.

6.1.2 Corner crack:

z: Chip thickness y: Chip width x: Chip length
Z? 1/2t Not over viewing area x? 1/8a
12t< 2?7 2t Not exceed 1/3k x? 1/8a

? If there are 2 or more chips, X is the total length of each chip.
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NO | Item Criterion AQL
Symbols :
x: Chip length y: Chip width z: Chip thickness
k: Seal width t: Glass thickness a: LCD side length

L: Electrode pad length
6.2 Protrusion over terminal :
6.2.1 Chip on electrode pad :

y: Chip width x: Chip length o g Chip thickness
y? 0.5mm x? 1/8a 0< z? t

6.2.2 Non-conductive portion:

Glass
06 2.5

crack

y: Chip width X: Chip length z: Chip thickness

y? L x? 1/8a 0< z? t

? If the chipped area touches the ITO terminal, over 2/3 of the ITO must
remain and be inspected according to electrode terminal specifications.

? If the product will be heat sealed by the customer, the alignment mark
not be damaged.

4o

6.2.3 Substrate Brotuberance and Tternai Track:

y: width ‘ X: length
y? 1/3L X? a
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NO Item Criterion AQL
07 Cracked glass | The LCD with extensive crack is not acceptable. 25
8.1 Illumination source flickers when lit. 0.65
08 Backlight 8.2 Spots or scratched that appear when lit must be judged. Using 2.5
elements LCD spot, lines and contamination standards.
8.3 Backlight doesn’ t light or color wrong. 0.65

9.1 Bezel may not have rust, be deformed or have fingerprints, stains

N 2.5
09 Bezel or other contamination.
- e 0.65
9.2 Bezel must comply with job specifications.
10.1 COB seal may not have pinholes larger than 0.2mm or
contamination. 2.5

10.2 COB seal surface may not have pinholes through to the IC.
10.3 The height of the COB should not exceed the height indicated | 2.5

in the assembly diagram. 0.65
10.4 There may not be more than 2mm of sealant outside the seal
area on the PCB. And there should be no more than three 2.5
places.
10.5 No oxidation or contamination PCB terminals.
10.6 Parts on PCB must be the same as on the production 2.5
10 PCB? COB . .
characteristic chart. There should be no wrong parts, missing 0.65

parts or excess parts.
10.7 The jumper on the PCB should conform to the product
characteristic chart. 0.65
10.8 If solder gets on bezel tab pads, LED pad, zebra pad or screw

hold pad, make sure it is smoothed down. 2.5
109T ing testing standard for Copper Coating of PCB
2.5
X
Y X * Y<=2mm?
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11.1 No un-melted solder paste may be present on the PCB.
11.2 No cold solder joints, missing solder connections, oxidation or 2.5
) icicle. 2.5
1 Soldering 11.3 No residue or solder balls on PCB.
11.4 No short circuits in components on PCB. 2.5
0.65
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NO Item Criterion AQL
121 No oxidation, contamination, curves or, bends on interface Pin 2.5
(OLB) of TCP. 0.65
122 No cracks on interface pin (OLB) of TCP. 25
123 No contamination, solder residue or solder balls on product. 25
124 The IC on the TCP may not be damaged, circuits. 2.5
125 The uppermost edge of the protective strip on the interface pin
must be present or look as if it cause the interface pin to sever. 2.5
12 General 126 The residual rosin or tin oil of soldering (component or chip 25
appearance component) is not burned into brown or black color. 0.65
127 Sealart on top of the ITO circuit has not hardened. 0.65
128 Pin type must match type in specification sheet. 0.65
129 LCD pin loose or missing pins. 0.65

12.10 Product packaging must the same as specified on packaging
specification sheet.

12.11 Product dimension and structure must conform to product
specification sheet.
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17.Material List of Components for RoHs
17.1 Process for WEEE and Rohs requirement

(1) We are now in the process of evaluating/converting to leadfree components/products.

(2) We use Sn/Ag/Cu soldering surface. The surface of pb-free solder is more rough than we used
before.

(3) Heat-resistance temp.:
Reflow : 250? ,30 seconds Max.;
Connector soldering wave or hand soldering: 320? , 10 seconds max.

(4) Temp. curve of reflow, max. Temp.: 2355? ;
Recommended customer ’s soldering temp. of connector: 280? , 3 seconds.

(5) The LCD controller T6963c is not available now, Toshiba lead —free version will be in mass
production in August.

(6) How to differentiate pb-free LCM from 2005/Apr to 2005/June, we will add a symbol “#” at the
end of module’s part number. The symbol “#” will be removed from 2005/7/1.

17.2 Consisting material of L CM

Please refer to the summarization and supplement of test report as follows:
® PAGE 1/2: Item1 ~ 12 are Common parts list of current LCM, basically used in standard
reflective LCM products.

® PAGE 2/2: Item 13 ~ 23 are optional parts list according to customer’s requirement, ex.:
backlight components such as CCFL B\L , LED B\L, EL .., ect., or cable connector. Please
present this list to customer if these materials are used.

® Each test report is provided by notarization organization, authorized by material suppliers; the
none-verified components had sent to notarization organization by Winstar. Quality and
manufacturing process of all materials will be kept improving to achieve the requirement of
decreasing/totally prohibiting the usage of toxic chemical substances.
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LCM COMMON PARTS LIST
i PBDEs & .
NO. Material Item Pb Cd Hg Cr(6+) PEBS Controlled Material
F<50.0ppm C L <1386.ppm
1 PCB-FR4 N.D. N.D. N.D. N.D. N.D.<0.0005%
Br<50.0ppm 1<50.0abbr
Sb<5.0ppm As<10.0ppm
2 PCB-GREEN Ink N.D. N.D. N.D. N.D. -
Ba<10.0ppm Se<5.0ppm
As<12.9ppm Ba<14.5ppm
3 PCB-Plate N.D. N.D. N.D. N.D. -
Sb<5.0ppm Se<2.0ppm
4 Bezel Frame 77.3ppm N.D. N.D. N.D. -
5 Plastic Frame 24.0ppm 4.8ppm N.D. N.D. N.D.
6 LCD-Glass N.D. N.D. N.D. N.D. N.D.
7 LCD-Polizer N.D. N.D. N.D. N.D. N.D.
8 Zebra Connector N.D. N.D. N.D. N.D. N.D.
9 Assembly Tape N.D. N.D. N.D. N.D. N.D.
Assembly Type
10 N.D. N.D. N.D. N.D. N.D.
Mylar
11 Solder Paste 66.7ppm ND N.D. N.D. -
i Sh<60ppm As<25ppm
12 Packing ND<90.0ppm ND<75.0ppm | ND<60.0ppm | ND<60.0ppm -
Ba<1000ppm Se<500ppm

Note: 1. N.D. for Pb, Cd, Hg and Cr means under 2.0ppm. Page 1/2
2. N.D. for PBDEs and PBBs means under 0.0005%.
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LCM COMMON PARTS LIST
i PBDEs & .
NO. Material Item Pb Cd Hg Cr(6+) PBBS Controled Material
CCFL-Tube PBDE N.D.
13 . . 131ppm N.D. 3069ppm N.D. ND<0.0005%
(with inside material) PBB N.D.
14 CCFL-Wire 256ppm N.D. N.D. N.D. N.D.
CCFL B/L- As<0.001 Cr<0.012
15 e N.D. N.D. N.D. N.D. N.D.
Diffusion sheet Cu<0.02 Se<0.006
CCFL B/L-Light
16 . N.D. N.D. N.D. N.D. N.D.
Guid
17 CCFL Tube Cover N.D. N.D. N.D. N.D. N.D.
LED B/L- As<2.0ppm Cr<0.007
18 e - N.D. N.D. N.D. N.D. N.D.
Diffusion sheet Cu<0.31 Se<0.003
LED B/L-Light
19 . N.D. N.D. N.D. N.D. N.D.
Guide
20 LED Lamp 149ppm N.D. N.D. N.D. N.D.
LED B/L
21 N.D. N.D. N.D. N.D. N.D.
Reflector
22 EL B/L N.D. N.D. N.D. N.D. N.D.
23 FFC Cable Wire N.D. N.D. N.D. N.D. -
Note: 1. N.D. for Pb , Cd , Hg and Cr means under 2.0ppm. Page 2/2

2. N.D. for PBDEs and PBBs means under 0.0005%
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winstar LCM Sample Estimate Feedback Sheet

Module Number, Page: 1

1?2 Panel Specification:
1 Panel Type: ? Pass ? NG,
2. View Direction: ? Pass ? NG,
3. Numbers of Dots: ? Pass ? NG,
4, View Area: ? Pass ? NG,
5 Active Area: ? Pass ? NG,
6. Operating Temperature: ? Pass ? NG,
7. Storage Temperature: ? Pass ? NG,
8 Others.

2? Mechanical Specification
1 PCB Size: ?  Pass ? NG,
2. Frame Size: ?  Pass ? NG,
3 Materal of Frame: ?  Pass ? NG,
4. Connector Position ? Pass ? NG,
5. Fix Hole Position: ? Pass ? NG,
6. Backlight Position: ? Pass ? NG,
7. Thickness of PCB: ? Pass ? NG,
8 Height of Frame to PCB: ? Pass ? NG,
9. Height of Module: ? Pass ? NG,
10. Others: ? Pass ? NG,

3? Relative Hole Size:
1. Pitch of Connector: ? Pass ? NG,
2. Hole size of Connector: ? Pass ? NG,
3. Mounting Hole size: ? Pass ? NG,
4. Mounting Hole Type: ? Pass ? NG,
5. Others: ? Pass ? NG,

4? Backlight Specification
1 B/L Type: ? Pass ? NG,
2. B/L Color: ?  Pass ? NG,
3. B/L Driving Voltage (Reference for LED Type): ? Pass ? NG,
4. B/L Driving Current: ? Pass ? NG,
5. Brightness of B/L.: ? Pass ? NG,
6. B/L Solder Method: ? Pass ? NG,

? 297, ? 307
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7. Others: ? Pass ? NG,

>> Gotopage 2 < <
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B

winstar

Module Number. Page: 2
5? Electronic Characteristics of Module :
1 Input Voltage: ? Pass ? NG,
2 Supply Current: ? Pass ? NG,
3 Driving Voltage for LCD: ? Pass ? NG,
4, Contrast for LCD: ? Pass ? NG,
5 B/L Driving Method: ? Pass ? NG,
6. Negative Voltage Output: ? Pass ? NG,
7. Interface Function: ? Pass ? NG,
8 LCD Uniformity: ? Pass ? NG,
9, ESD test: ? Pass ? NG,
10. Others: ? Pass ? NG,
6? Summary:

Sales signature :

? 497,72 307
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Customer Signature : Date : / /

? 597,72 30°7?



