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1.Module Classification Information

WDX 0006 — TGH — #00
® @ O ® 6

® Brand: WINSTAR DISPLAY CORPORATION

@ Custom: D

® Display Type: H— Character Type ; G Graphic Type;
N— LCD Display; X—= TAB Type

@ Model serials no.0000 - 27277

® Backlight Type:  N—Without backlight T—LED, White
B—EL, Blue green A—LED, Amber
D—EL, Green R—LED, Red
W—EL, White O—LED, Orange
F—CCFL, White G—LED, Green

Y—LED, Yellow Green
® LCD Mode: B—TN Positive, Gray TBFSTN Negative
N—TN Negative,
G—STN Positive, Gray
Y—STN Positive, Yellow Green
M—STN Negative, Blue
F—-FSTN Positive
@ LCD Polarizer A—Reflective, N.T, 6:00 H— Transflective, W.T,6:00
Type/ D—Reflective, N.T, 12:00 K—Transflective, W.T,12:00
Temperature =~ G—>Reflective, W. T, 6:00 C—Transmissive, N.T,6:00
range/ View J—>Reflective, W. T, 12:.00 F—Transmissive, N.T,12:00
direction B—Transflective, N.T,6:00 |—Transmissive, W. T, 6:00
E—Transflective, N.T.12:00 L—Transmissive, W.T,12:00
Special Code 00:Sales Code (LED 4Dice)

#: Fit in with the ROHS directives and regulations
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2.Precautions in Use of LCD Module

(2)Avoid applying excessive shocks to the modulmaking any alterations or modifications to it.

(2)Don’t make extra holes on the printed circuiatsh modify its shape or change the components of
LCD Module.

(3)Don’t disassemble the LCM.

(4)Don’t operate it above the absolute maximurmrati

(5)Don’t drop, bend or twist LCM.

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

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

3.General Specification

ITEM STANDARD VALUE UNIT
Number of dots 96x64 dots
Outline dimension 417.2(W)x 38.95(H)x 8.5max(T) mm

View area 36.52(W) x 25.35(H) mm
Active area 33.52(W)x 22.35(H) mm
Dot size 0.329(W)x 0.329(H) mm
Dot pitch 0.349(W)x 0.349(H) mm
LCD type STN, positive, Transflective,
View direction 6 o’clock
Backlight LED, White
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4.Absolute Maximum Ratings

ITEM SYMBOL MIN. | TYP. | MAX. UNIT
Operating Temperature op -20 — +70 (¢
Storage Temperature st -30 — +80 (¢
5.Electrical Characteristics
ITEM SYMBOL CONDITION MIN. TYP. MAX. | UNIT
Logic Voltage \bp-Vss - - 3.3 - V
Ta=-20C — — — \%
f(tipl;ply Voltage Foy VO-Ves Ta= 250 B o B v
Ta=+70C — — — \%
Input High Volt. Vi1 - V
Input Low Volt. Vi - V
Output High Volt. \bH — \
Output Low Volt. \bL — \
Supply Current do — 0.7 mA
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6.0ptical Characteristics

ITEM SYMBAL CONDITION MIN TYP MAX UNIT
(V)0 CR=2 20 — 40 deg.
View Angle
(H) o CR=2 -30 — 30 deg.
Contrast Ratio CR 3 -
T rise — — 200 300 ms
Response Time
T fall — — 150 200 ms
6.1 Definitions
B View Angles lContrast Ratio
7 ( Visual angle direction ) ) Brightness at selected state ( BS )
" Brightness at non-selected state (Bns)
Selected state
{ ) S Non-selected state
- /o -~
ey 4
T =
/ X ¢ %_n //
/ / o Bs
///
e Bns

— Operating voltage for LCD driving

BResponse time

Nonselected Condition Selected Condition . Nonselected Condition

I 90 %
g |
5 S 10 %
@ f <

o td

Rise Time Decay Time ( fall time tf)
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7.Contour Drawing
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39.5(B\L) 2 /IRES
1.01 37.5(VA)(B\L) 4902 3 SDA
15 36.52(VA) — 4 | SCLK
30 33.52(AA) 2.7:0.2(0LCD) 5 |SA/GND
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8.Interface Pin Function

Pin No| Symbol Level Description
1 VDD/OSC 3.3V |Power supply for Logic
2 IRES H/L Reset
3 SDA serial input data
4 SCLK serial input clock
5 SA/GND ov Ground
6 VLCD Scan start-up signal
7 NC No connection
8 NC No connection
9 NC No connection
10 NC No connection
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9. Function Description

MICROPROCESSOR INTERFACE

Chip Select Input

There is CSB pin for chip selection. The ST7549i1 icgerface with an MPU when CSB is "L". When
CSB is “H”, these pins are set to any other comimnaAO0, /RD(E), and /WR(R/W) inputs are disabled
and DO to D7 are to be high impedance.

And, in case of serial interface, the internaltstagister and the counter are reset.

Parallel / Serial Interface
ST7549T has five types of interface with an MPUjclibare three serial and two parallel interfacdss T
parallel or serial interface is determined by P&][@in as shown in table 1.

Table 1. Parallel/Serial Interface Mode

PSO | PS1 PS2 CSB AD State

B T I CSB A0 |4 Pin-SPI MPU interface

LT "L" | "H" CSB "r 13 Pin-SPI MPU interface

LT "H" ] "L" CSB AD  |8080-series parallel MPU interface
LT "H" ] "H" CSB AD  |6B00-series parallel MFPU interface
"H" [ "H" [ "H" h "+ |I°C interface

Parallel Interface
The 8-bit bi-directional data bus is used in patafiterface and the type of MPU is selected by BS2
shown in table 2.
The type of data transfer is determined by sigat&0, /RD (E) and /WR(R/W) as shown in table 3.

Table 2. Microprocessor Selection for Parallel Int6ace

PSO | PS1 | PS2 | CSB ;ﬂLEI IRD (E)| /WR (R/W) | DBO to DB7 MPU bus
L H H CsB | AD E RW DBO to DB7 |6800-series
L H L C5B | AD /RD MWR DBO to DB7 |8080-series

Table 3. Parallel Data Transfer

Common 6800-series 8080-series
E R IRD MWR Description
Mo lwo | R | ® | RW)
H H H L H Display data read out
H H L H L Display data write
L H H L H Register status read
L H L H L Wiites to internal register (instruction)

NOTE: When /RD (E) pin is always pulled high forO88series interface, it can be used CSB for enable
signal. In this case, interface data is latchatiatising edge of CSB and the type of data transfe
determined by signals at A0, /WR(R/W) as in caseaff0-series mode.
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Serial Interface

Serial Mode PS0 PS1 pPs2 CSB AQ
4-line SPI interface L L L CsSB Used
3-line SP! interface L L L 2 i

Fixto "H
C interface H H H N.r::t Us_eq N.Dt Used
Fix to "H” Fix to "H"

PSO="L*“ PS1="L " PS2="L “ 4-line SPI interfa ce

When the ST7549T is active (CSB="L"), serial ddbd] and serial clock (DO) inputs are enabled. And
not active, the internal 8-bit shift register ahd 8-bit counter are reset. The display data/condman
indication may be controlled either via softwardlm® Register Select (A0) Pin, based on the setting
PS[2:0]. When the AO pin is used , data is displaia when AO is high, and command data when AQ is
low. When AO is not used , the LCD Driver will réee command from MCU by default. If messages on
the data pin are data rather than command, MCUIdlsamd Data direction command to control the data
direction and then one more command to define timeber of data bytes will be write. After these two
continuous commands are sending, the following aggsswill be data rather than command. Serial data
can be read on the rising edge of serial clockgoito DO and processed as 8-bit parallel datden t
eighth serial clock. And the DDRAM column addres#ger will be increased by one automatically. The
next bytes after the display data string are hahdéecommand data.

ICSB N
SDA KoB7XDE6 X DB5XDE4XDBIX DB DB DBIDBT X DBS
SO0 N O e e e e I o e o e O O O
AD T >

Fig. 2 4-line SPI Timing

PSO="L*" PS1="L " PS2="H *: 3-line SPI interfa ce

ICSB ™\
SDA CRXOT X DB DB X DB DB X BB BE DX BB A0
SCLK HEIEEEEIEEE RN

Fig. 3-1 3-line SPI Timing
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. Self Test command writing Reading of status 1. . DIC writing
sik L f 26 ] - Lef Lof Laf lef | -lof Lef il i1 12
wou oas/bieo X7 X+ X T X T 5 BT X
Driver TxD:.m:— High Z 7 o
XCS —

MCU TxData begins Driver TxData begins MCU TxData begins

DI the same as AD

Figure 1-2 shows the timing of reading on one bit of B1....B4

To access Driver TxData-mode a Self Test commandeésled to write to driver. The first bit (AO) @t
to indicate next 8-bits are for command. The dat@ad to the driver on the rising edge of SCLKeAf
last command bit (bit 0) is read SDA-out becoméwag¢Low impendence) and MCU is able to read data
from driver.

The data is read to 8-bit register in MCU so thathit which was the object of reading is MSB (DIhe
same bit value is the written again to the regidtmes in a row by next 3 rising edges of SCLKe3e
first 4 bits are MSB. The 4 LSB is written to thegjister as the complement of 4 MSB by 4 next rising
edges of SCLK. The complement function is donehieydriver.

This function allows to check if the written dasavalid.

After written all 8 bits to the register the Autetirn-block in driver release automatically dritseck to
the MCU TxData-mode, MCU Txdata line changes fraghfz to active low in the falling edge of 8th
SCLK pulse. CSB must be set high and low againreeA® writing can continue.

SDA-out and SDA-in line can be short circuited armal working conditions.

Bit No. D7(MSB) | D6 | D5 | D4 D3 | D2 | D1 | DO(LSB)
Status Oor1 Bits have same status as MSB Bits are complement of 4 MSE (D7~D4)

For example, if D7 (MSB) has status “0” first 49{D7~D4) represent the status of D7 (“0”) and next
four bits (D3~D0) have status “1” because theyasent complement data of D7~D4 (see the figure
below)

It is recommended to use below 1 MHz SCLK speediorer Tx mode (both self test command writing
and reading of status). This guarantees that D Dénstatus bits are also

valid.
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Status Opposite of the status
A AN
r N T N
D7 D6 D5 D4 D3 D2 D1 DO
\
X o X o X o X o X1 X1 X1 X1X
D7=5tatus of the ID ar voltage monitoring.

PS0O=“H", PS1=“H", PS2=“H" : 12C Interface

The 12C interface receives and executes the comsnsartt via the 12C Interface. It also receives RAM
data and sends it to the RAM.

The 12C Interface is for bi-directional, two-lineramunication between different ICs or modules. The
two lines are a Serial

Data line (SDA) and a Serial Clock line (SCL). Btittes must be connected to a positive supply via a
pull-up resistor. Data transfer may be initiatetyovhen the bus is not busy.

BIT TRANSFER

One data bit is transferred during each clock pulee data on the SDA line must remain stable gurin
the HIGH period of the clock pulse because chamgd® data line at this time will be interpretesdaa
control signal. Bit transfer is illustrated in Fg.

START AND STOP CONDITIONS

Both data and clock lines remain HIGH when the ibust busy. A HIGH-to-LOW transition of the data
line, while the clock is HIGH is defined as the STAcondition (S). A LOW-to-HIGH transition of the
data line while the clock is HIGH is defined as 81EOP condition (P). The START and STOP
conditions are illustrated in Fig.5.

SYSTEM CONFIGURATION

The system configuration is illustrated in Fig.6.

- Transmitter: the device, which sends the dathddus

- Receiver: the device, which receives the data tiee bus

- Master: the device, which initiates a transfenagates clock signals and terminates a transfer

- Slave: the device addressed by a master

- Multi-Master: more than one master can attempbturol the bus at the same time without corruyptin
the message

- Arbitration: procedure to ensure that, if moratlone master simultaneously tries to control the b
only one is allowed to do so and the message isaratpted

- Synchronization: procedure to synchronize thekctagnals of two or more devices.
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ACKNOWLEDGE

Each byte of eight bits is followed by an acknowgedbit. The acknowledge bit is a HIGH signal put on
the bus by the transmitter during which time thesteagenerates an extra acknowledge related clock
pulse. A slave receiver which is addressed mustrgésm an acknowledge after the reception of eateh by
A master receiver must also generate an acknowlaftigethe reception of each byte that has been
clocked out of the slave transmitter. The devieg #tknowledges must pull-down the SDA line during
the acknowledge clock pulse, so that the SDA kngtable LOW during the HIGH period of the
acknowledge related clock pulse (set-up and holégimust be taken into consideration). A master
receiver must signal an end-of-data to the trarientily not generating an acknowledge on the last by
that has been clocked out of the slave. In thigethee transmitter must leave the data line HIGH to
enable the master to generate a STOP conditiomdeledgement on the 12C Interface is illustrated in

Fig.7.

N

SbA i i X i
SCL 4:/—\:_:/_" AN

data line | change
stable: | of data
data valid | allowed |

Fig .4 Bit transfer

N W —\

scL 1| S | T

START condition STOP condition
Fig .5 Definition of START and STOP conditions
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MASTER SLAVE SLAVE SLAVE SLAVE

[RANSMITTER/ RECEIVER (1) RECEIVER (2} RECEIVER (3) RECEIVER (4}
RECEIVER 0111100 O1L11101 0111110 OL11111
SDA J l l l l
SCL - » * » -

Fig .6 System configuration

DATA OUTPUT — —
BY TRANSMITTER _\ / _>< ><_><_/

not acknowledgey

DATA OUTPUT
BY RECEIVER ol \7—/
acknowledge

SCL FROM .
MASTER | |Y— = “— 7 e

S clock pulse for
START acknowledge ment
condition

Fig .7 Acknowledgement on the I°C Interface

I°C Interface protocol

The ST7549T supports command, data write addredaees on the bus.

Before any data is transmitted on the 12C Interfétoe device, which should respond, is addresssd fi
Four 7-bit slave addresses (01000111101, 01111 0and 011111) are reserved for the ST7549T. The
least significant bit of the slave address is gatdnnecting the input SAO and SAL1 to either |Id)(or

logic 1 (VDDL1).

The 12C Interface protocol is illustrated in Fig.8.

The sequence is initiated with a START conditiopf(8m the 12C Interface master, which is followeyl
the slave address.

All slaves with the corresponding address acknogédad parallel, all the others will ignore the 12C
Interface transfer. After acknowledgement, one orextommand words follow which define the status of
the addressed slaves.

A command word consists of a control byte, whichrds Co and A0, plus a data byte.

The last control byte is tagged with a cleared msa@gtificant bit (i.e. the continuation bit Co).taf a

control byte with a cleared Co bit, only data byl follow. The state of the AO bit defines whettithe
data byte is interpreted as a command or as RAKIL dditaddressed slaves on the bus also acknowledge
the control and data bytes. After the last cortigdé, depending on the AO bit setting; either sesenf
display data bytes or command data bytes may folliotie AO bit is set to logic 1, these displaydsy

are stored in the display RAM at the address sigelclfy the data pointer. The data pointer is
automatically updated and the data is directetie¢aritended ST7549T device. If the AO bit of th&t la
control byte is set to logic 0, these command byti#de decoded and the setting of the device kgl
changed according to the received commands. Oalgdressed slave makes the acknowledgement after
each byte. At the end of the transmission the 12C
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INTERFACE-bus master issues a STOP condition (EefR/W bit is set to logic 1 the chip will output
data immediately after the slave address if thdo#Ovhich was sent during the last write accessegt to
logic 0. If no acknowledge is generated by the eraafter a byte, the driver stops transferring dathe
master.

Write mode
ement acknowledzement acknowledgement it
from .‘ll 7549 from 1 7549
g :'|I ! 1 N : : 0 1 I'ff'l IL'\'JuI'r-.\]Ilv_-'II'_' ! II l\'ﬁll:“l l\l;.-lcl I AlOD ! f"l lL'0||IIro]|L|;-'I|:' I A
I T I I I T N Y I N R Y | [ I N I B
slave address B 1 ) 1 byte
ne={byies
command word
Co Co
ST T T TSTsTR T T T T T 1T 1.
IJI.IJllII[Iﬂ il LUI"lhlJlllllllhll Y
slave address conitrol byt
Fig .8 I°C Interface protocol
0 Last control byte to be sent. Only a stream of data bytes is allowed to follow.
Co This stream may only be terminated by s STOP or RE-START condition.
1 |Another control byte will follow the data byte unless a STOP or RE-START condition is received.

Data Transfer

The ST7549T uses bus holder and internal datadndata transfer with the MPU. When writing data
from the MPU to on-chip RAM, data is automaticatignsferred from the bus holder to the RAM as
shown in figure 9. And when reading data from oipd®AM to the MPU, the data for the initial read
cycle is stored in the bus holder (dummy read)taedViPU reads this stored data from bus holdethier
next data read cycle as shown in figure 10. Thiamaghat a dummy read cycle must be inserted batwee
each pair of address sets when a sequence of adatsss executed. Therefore, the data of thefigukc
address cannot be output with the read displayidataiction right after the address sets, butlzan

output at the second read of data.
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MPU signal

AO |
WR I O O O
D0 to D7 ——<_ N X D(N) XD(N+1XD(N+2)>X D(N+3)
Internal signals
LT I I O
BUS HOLDER——— N > D(N) XD(N+1XD(N+2}X D(N+3)
coLUMN ADDRESSH———< N XX N+1 N2 X N3 X

Fig.9 Write Timing

MPU signal

AD |
WR | 4
RD e N O N O R
Do0toD7 ———=< N Dummyx{ D(N) XD(N+1)x
Internal signals
IWR |t
RD I S O S O N O
BUS HOLDER ——< N > DIN) XD(N+1DLD(N+2 )
COLUMN ADDRESS ————< N X D{N) XD(N+1pXD(N+2)

Fig.10 Read Timing
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DISPLAY DATA RAM (DDRAM)

The ST7549T contains a 68X102 bit static RAM thates the display data. The display data RAM store
the dot data for the LCD. It has a 68(8 pageX8&lhipageX3 bit +1 pageX1 bit) X 102 . There is &dir
correspondence between X-address and column autipiber. It is 68-row by 102-column addressable
array. Each pixel can be selected when the page@untn addresses are specified. The 65 rows are
divided into 8 pages of 8 lines (0~63 COM) and @lye with three line (D0 ~D2)(64~ 66 COM) and 9th
page with a single line (DO only)(67 ron—COMS (ICDIWata is read from or written to the 8 lines of
each page directly through DO to D7. The displaya a@d DO to D7 from the microprocessor correspand t
the LCD common lines. The microprocessor can read find write to RAM through the I/O buffer.
Since the LCD controller operates independentlia dan be written into RAM at the same time as data
is being displayed without causing the LCD flicker.

Page Address Circuit

This circuit is for providing a Page Address toéy Data RAM. It incorporates 4-bit Page Address
register changed by only the “Set Page” instructiRage Address 9 is a special RAM area for thesicon
and display data DO is only valid.

Line Address Circuit

This circuit assigns DDRAM a Line Address correggiag to the first line (COMO) of the display.
Therefore, by setting Line

Address repeatedly, it is possible to realize tlreen scrolling and page switching without changive
contents of on-chip RAM as shown in figure 10nttarporates 7-bit Line Address register changed by
only the initial display line instruction and 7-lsibunter circuit. At the beginning of each LCD fanthe
contents of register are copied to the line countgch is increased by CL signal and generateéiribe
address for transferring the 102-bit RAM data @ display data latch circuit. When icon is seledied
setting icon page address, display data of icomsat scrolled because the MPU cannot access Line
Address of icons.

Column Address Circuit

Column Address Circuit has an 8-bit preset coutti@ir provides Column Address to the Display Data
RAM as shown in figurell. The display data RAM eoiuaddress is specified by the Column Address
Set command. The specified column address is ireméed (+1) with each display data read/write
command. This allows the MPU display data to bessed continuously.

Register MX and MY selection instruction makesasgible to invert the relationship between the
Column Address and the segment outputs. It is sacg$o rewrite the display data on built-in RAMeaf
issuing MX select instruction. Refer to the follagifigure 12.

SEG Output
SEG Qutput
MX SEGO SEG101
‘0" segd =2 Segment Address = seg101
" seq101 < Segment Address € segl
Com Output
SEG Output
MY Com0 Com66 |Coms
‘0" coml = Common Address = comB6 |Coms
1 comB6 < Common Address < com0 [Coms
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Commeon output pins
Duty | MY
Com [0:66] Coms
0 Com [0:66] Coms
1/68
1 Com [86:0] Coms
ADDRESSING

Data is downloaded in bytes into the RAM matrix&3f7549T as indicated in Figs.11, 12, 13, 14. The
display RAM has a matrix of 68 by 102 bits. Theradd pointer addresses the columns. The address
ranges are: X 0 to 101 (1100101), Y 0 to 9 (108tdresses outside these ranges are not allowed.
In horizontal addressing mode the X address incnésredfter each byte (see Fig.14). After the last X
address (X = 101) X wraps around to 0 and Y incrém# address the next row.
After the very last address (X = 101, Y = 9) thdrads pointers wrap around to address (X =0, Y =0)

Data structure

Do L TTmrrTuhhhhhhhoooor 0
o 2= oSS £
MSB  HH A - oo e e o 5 3
e o 6 =

IS R e R e Rl T T ———

MSE T T :}

| bt
0 X-address ]|
Fig.11 RAM format, addressing , if DO=0

_ :\"’.SB n

D7 0

l |

2
DO ;<8 S -
5 7

MSB ‘

LSB ] J

1 bit
I— 0 X-address 101 Q
Fig.12 RAM format, addressing, if DO=1
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v
0] 172 L 0
102]103[104 o |
D04PR05]06 - 2
B0EROTR08 o 3 8
H0R4094 10} L 4 3
sisisi | | T 5 o
pidideld | | 6
714719714 T T
R1ER17R1] oY g
9

X-address
Fig.14 sequence of writing data bytes into RAM with horizontal addressing
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Page Address Lime  When the comman . -

D3 |Dz| Dt | Do Data Address || outputis nomnal CER Gt
o N T r COoMD
01H 1 COM1
02H coMz
03H coM2

golo|ofa Page 0 RETE CoMa
05H COMS
0&H COME
07H COM?
0EH CoMe
02H COMB2
Al COMID

ofofo]s = S
ODH coMia
OEH CoMi2
OFEH COMIE
100 CoMiE
11H CoMIT
1ZH @ coMig

_ 13H COM1B

R Al 191 = COMZ0
15H = COMZEA
18H coMz2

| 17H COMZ3

18H CoM24

18H COM25

1A COM28

) . iBH coMaT

D0 S Page 3 iCH COMCE
100 = COMZD
1EH = , CoMa0
1FH COM31
20H coMaz
21H coM33
22H CoM24
27 el

o 1 0o Page 4 2o Start Conre
7=H COMaY
28H coMes
27H COM2D
38H CoMal
28H CoMa
244 CoMaz

- Z6H CoMAT

DAl O e Page 5 7C COvAZ
Z0H COMAE
2EH CoMaB
2FH coMaT
30H conas
31H COMAD
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Fig.16 Display Data RAM Map (68 COM)
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LCD DRIVER CIRCUIT
68-channel common drivers and 102-channel segnmetrsl configure this driver circuit. This LCD
panel driver voltage depends on the combinatiatigidlay data and M signal.

< okl el el oD el - okl el el o el ef ef o -'-'.Jl
 Pwkm a0 ] Funk—ao [ Rurk=ao ] Rk S0 o3

Fig.19 Typical LCD driver waveforms
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Partial Display on LCD
The ST7549T realizes the Partial Display functiorL&D with low-duty driving for saving power
consumption and showing the various display dutysfiow the various display duty on LCD, LCD
driving duty and bias are programmable via therircston. And, built-in power supply circuits are
controlled by the instruction for adjusting the L@Bving voltages.
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Figure 20.Reference Example for Partial Display
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Figure 21.Partial Display (Partial Display Duty=16,initial COM0=0)
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Figure 22.Moving Display (Partial Display Duty=16,Initial COM0=8)
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10.RELIABILITY

Content of Reliability Test (wide temperature, -2&~70C)

Environmental Test

Test Item Content of Test Test Condition Notg
High Temperature |Endurance test applying the high storage 80T 5
storage temperature for a long time. 200hrs
Low Temperature |Endurance test applying the high storage -30C
: 1,2
storage temperature for a long time. 200hrs
: Endurance test applying the electric stress o
glgerlrlﬁgr;]perature (Voltage & Current) and the thermal stress to gggh —
P element for a long time. s
Low Temperature |Endurance test applying the electric stress und2@C
: . 1
Operation low temperature for a long time. 200hrs
The module should be allowed to stand at 60
C,90%RH max
High Temperature/ |For 96hrs under no-load condition excluding t/&C,90%RH
- . ) 1,2
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 Py 5
Thgrmal shock 20C 25C 70C 20C/70C L
resistance — < — 10 cycles
30min  5min 30min
1 cycle
Total fixed
amplitude :
1.5mm
Vibration
. : : : Frequency :
Vibration test Endurance'test applyl_ng the vibration during 10~55Hz 3
transportation and using.
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
terminal.

VS=800V,RS=1.5K
the
CS=100pF
1 time

Notel: No dew condensation to be observed.

Note2: The function test shall be conducted after Bours storage at the normal
Temperature and humidity after remove from he test chamber.

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

Specification

PARAMETER |SYMBOL MIN TYP MAX UNIT TEST CONDITION
Supply Current ILED 60 75 100 mA
Supply Voltage V 3.1 3.2 3.4 V
Reverse Voltage VR — — 5 V
Luminous v 547 584 - CD/M? ILED=75mA
Intensity
Life Time — 50K - Hr. ILED 75mA
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 afety area (current between

minimum and maximum).

LED B\L Drive Method
Drive from A , K

A
B/L
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12. Inspection specification

NO Item Criterion AQL
1.1 Missing vertical, horizontal segment, segment @sttdefect.
1.2 Missing character , dot or icon.
1.3 Display malfunction.
01 Electrical | 1.4No function or no display. 0.65
Testing 1.5Current consumption exceeds product specifications. '
1.6 LCD viewing angle defect.
1.7 Mixed product types.
1.8 Contrast defect.
Black or white
spots on | 2.1 White and black spots on display).25mm, no more than
02 LCD three white or black spots present. 2.5
(display | 2.2 Densely spaced: No more than two spots or livitgn 3mm
only)
3.1 Round type : As following drawing
X
LCDblack | —™_M— ¢ 25
spots, white . Y
spots, T
03 contaminati
on - - -
: 3.2 Line type : (As following drawing)
(non-;jlsplay Length Width Acceptable Q TY
f\_ﬂ w w Accept no dense
> e L 0.02 W ) 2.5
L 0.03 W
0.05 W As round type
If bubbles are visible, Size Acceptable Q TY
judge using black spot Accept no dense
Polari speqﬁcahons, not eas
04 olarizer to find, must check in 2.5
bubbles U 3
specify direction. >
0
Total Q TY 3
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NO Item Criterion AQL
05 | Scratches | Follow NO.3 LCD black spots, white spodsitamination
Symbols Define:
x: Chip length y: Chip width z: Chip thiogss
k: Seal width t: Glass thickness a: LCD dategth
L: Electrode pad length:
6.1 General glass chip :
6.1.1 Chip on panel surface and crack between gpanel
C C C
os | Chipped 2.5
glass
C
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NO | Item Criterion AQL
x: Chip length y: Chip width z: Chip thiogss
k: Seal width t: Glass thickness a: LCD satggth
L: Electrode pad length
6.2 Protrusion over terminal :
6.2.1 Chip on electrode pad :

Glass
06 cra 2.5
ck
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NO ltem Criterion AQL
07 Cracked glass LCD 2.5
0.65
08 Backlight 2.5
elements LCD
0.65
2.5
09 Bezel 0.65
C 2.5
: < 1%
The height of the COB should not exceed the heglitated | =
in the assembly diagram. o5
10.4 There may not be more than 2mm of sealanideutise seal |
area on the PCB. And there should be no more tirae t
places. o5
10.5 No oxidation or contamination PCB terminals. 0'65
10 PCB COB 10.6 Parts on PCB must be the same as on the pimuuc '
characteristic chart. There should be no wrongsparissing
parts or excess parts. 0.65
10.7 The jumper on the PCB should conform to tlelpct '
characteristic chart. o5
10.8 If solder gets on bezel tab pads, LED pad;azpad or screw|
hold pad, make sure it is smoothed down. o5
The Scraping testing standard for Copper CoatirfgGB '
%X
Y X * Y<=2mm?
C 2.5
2.5
11 Soldering
C 2.5
0.65
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NO

[tem

Criterion

AQL

12

General

appearance

LCD

2.5

0.65
2.5
2.5
2.5

2.5

2.5

0.65

0.65

0.65

0.65
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13. Material List of Components for RoHs

1. WINSTAR Display Co., Ltd hereby declares that all of or part of products (with the mark

“#”In code), including, but not limited to, the LCM, accessories or packages,

manufactured
and/or delivered to your company (including your subsidiaries and affiliated company)

directly or indirectly by our company (including our subsidiaries or affiliated companies)

do
not intentionally contain any of the substances listed in all applicable EU directives and

regulations, including the following substances.

Exhibit A : The Harmful Material List

Material (Cd) (Pb) (Ho) (Cr6+) PBBs PBDEs
Limited 100 1000 1000 1000 1000 1000
Value ppm ppm ppm ppm ppm ppm

Above limited value is set up according to ROHS.

2.Process for ROHS requirement :
(1) Use the Sn/Ag/Cu soldering surface the surface of Pb-free solder is rougher than we
used before.
(2) Heat-resistance temp. :
Reflow : 250°C,30 seconds Max.
Connector soldering wave or hand soldering : 320°C, 10 seconds max.
(3) Temp. curve of reflow, max. Temp. : 235+5C

Recommended customer’s soldering temp. of connector : 280°C, 3 seconds.
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winstar LCM Sample Estimate Feedback Sheet

Module Number : Page: 1
1 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. BI/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 ,
7. Others: Pass NG ,

Go to page 2
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RN
as ,
winstar

Module Number :

5 Electronic Characteristics of Module:

Input Voltage:

Supply Current

Driving Voltage for LCD:
Contrast for LCD:

B/L Driving Method:
Negative Voltage Output
Interface Function

LCD Uniformity :

ESD test

Others:

6 Summary :

© © N o 0k wDdhR

=
o

Sales signature

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Customer Signature:
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Page: 2
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NG,
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NG,

NG,

NG,

NG,

Date:
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