QUALITY MICROELECTRONICS(SHENZHEN)CO.,LTD

high quality high requirement high efficiency
SPECIFICATION FOR APPROVAL
CUSTOMER :
CLIENT TYPE.:
PRODUCTION NO: QSG12864-92-BTDLWH-R
SHIPMENT DATE: 2007-08-09

Customer Checked

VALIDATED

SIGNATURE DATE

PREPARED

CHECKED

APPROVED

Note: Please fax back after confirmation. Thanks!
TEL : 0086-755-27533088 FAX : 0086-755-27533880 http://www.szlcd.com

ADD: D3,4t Tianyang Avenue,Datianyang Industrial Zone,Dong Fang,Songgang,Bao’an,Shenzhen 518105,CHINA




STANDARD | PRODUCT | MODULE
DOC. SPEC. NO. QSG12864-92-BTDLWH-R PAGE | 1/15
CONTENTS
1 01011 =101 1
2 RECORDS OF REVISION == == s oo memmmemmccee e ceeeae e 2
3 GENERAL SPECIFICATIONS === == =smmmemmmmemmee e oo 3
4 FEATURES - =mmmmmmemmmmmmm s meem o eeee oo 3
5 MACHANICAL SPECIFICATIONS === === smemmmmmcmem e 3
6 OUTLINE DIMENSIONS === === === wm e e mm e e m e e 4
7 ABSOLUTE MAXIMUM RATINGS == === s mcmmmmmmammmeaeeaas 5
8 ELECTRICAL CHARACTERISTICS === =ssmmmmmmmmemmmeees 5
9 LED BACKLIGHT- - == = = = == === = e mee e e e e e oo 6
10 OPTICAL CHARACTERISTICS === ==xcmmmmeemmmaicaaeeaoos 7
11 TIMING CHARACTERISTICS === === s mmmmmmmmmmemmee e 9
12 PINASSIGNMENT - - e e e o e e e oo 12
13 ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS - - = - - = = = == = - - - - 14
14 RELIABILITY === - = mem s mmem s eee e oo 14
15 PRECAUTION FOR USE - - - - = =« - - === s s s m e e oo 15

QUALITY MICROELECTRONICS(SHENZHEN) CO.,LTD.




STANDARD | PRODUCT | MODULE

DOC. SPEC. NO. QSG12864-92-BTDLWH-R PAGE | 2/15
RECORDS OF REVISION
REVISED
DATE o REVISED DESCRIPTIONS PREPARED | CHECKED | APPROVED
Aug9"2007 | 01  |FIRSTISSUE

QUALITY MICROELECTRONICS(SHENZHEN) CO.,LTD.




STANDARD | PRODUCT | MODULE
DOC. SPEC. NO. QSG12864-92-BTDLWH-R PAGE | 3/15
3. GENERAL SPECIFICATIONS :
3-1 SCOPE:
This specification covers the delivery requirements for the liquid crystal display delivered by QUALITY to
Customer.

3-2 PRODUCTS:
Liquid Crystal Display Module (LCM)

3-3 MODULE NAME:
QSG12864-92-BTDLWH-R

4. FEATURES :
(1) Display Type: STN(BLUE), 6 O'CLOCK, Transmissive/Negative
(2) Driving Method: 1/64 DUTY, 1/9 BIAS
(3) Built-in controller: SPLC501C
(4) LED Backlight: White, Vf=3.1V
(5) VvDD=3.3V, VOP=9.0V

5. MACHANICAL SPECIFICATIONS :

ITEM SPECIFICATIONS UNIT
MODULE SIZE 55.60(W)x112.20(H)x6.0MAX(D) mm
VIEWING AREA 50.00 (W) x31.50(H) mm
ACTIVE AREA 47.96(W) x28.76(H) mm
DOT SIZE 0.41(W) x 0.335 (H) mm
DOT PITCH 0.45(W) x 0.375(H) mm
BACKLIGHT White —
ASSY.TYPE COG
WEIGHT TBD g
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7. ABSOLUTE MAXIMUM RATING

ITEM

SYMBOL

STANDARD VALUE

TYP

MAX

UNIT

DC Supply Voltage

VDD

7.0

Vout

0.3

VO

0.3

Input Voltage

VIN

VDD+0.3

Operating temperature

TOPR

+70

ST <

Storage temperature Bare chip

TSTR

+75

a

8.ELECTRICAL CHARACTERISTICS
DC Characteristics (VSS = 0V, VDD = 3.0V,)

) Ratin ) Appllcable
Itam Symual Condition Units
Min._ {Tvp | Max PN
Cperaing | Recommerndad 27 3.3 VI0'1
Vioraga (1} | Vorage R
Possitie Cperatng [ 24 5.5 VDD
Vorags
Cpesing | Recommerdad VESI | (Rellive toWDD) 33 27 v V352
Vorags (21| Vorags
Peoesibie  Cperabing | WESI | (Reldlve to VDD, €0 -13 v V352
Vorage
Cpeaing | Fossibie  Cperaling Ve {Relalive 1o VDD 121 43 Je'2
Vormage (21| VoRags
Fossibie  Cperaing | Wy, Vs | (Realive to VDD, Odxve VDD
Vorags
Pogsitie  Cparaling | Vi Ve | (Redlive o VDD) W b6 Vol v .
Vorags
High-lewal Input Voitage ik 13xVD2 VDO "3
Low-level Inpul YWorags Wy W55 12xVD3 "3
High-lewel Input Voitage Yo legy =-0.3MA 13xVD2 VDO 4
Low-level Inpul Vorags Vi ley = 0.EMA V35 1.2xVD2 4
pul leskage current I V= VDO Or VES 10 1.0 A "5
Culput '23kage currert 0 -3.0 3.0 pa &
Liquid Crystal Drver ON R Ta =257 -2y 20 3.8 0 SEGN
Reslstancs (Realive Te VOT) =3V 3.2 34 0 CCMn'7
Statle Consumption Cument 250 0 s A S35, Wea2
_Culput Leakage Surrenl w0 We = - 12V (R2lave 10 VDD 0.1 1€ A Wy
apal Temlral Capactarc: Cw Ta= 257 f=1.0MHZ 3.0 3.0 pF
Cedlizzer | intemal  Oscllaor]  fam Ta= 250 18 22 26 XHz |
Fraquency | Exterral Inpus 1o SPLCEOIC 18 22 26 XHz cL
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10 .OPTICAL CHARACTERISTICS
(1) DEFINITION OF VIEWING ANGLE
01, =0 02, ,=180° 04, 7200 g3 =9
? | Y(Rear) iy Y
Vo

X ég F— . X(Left) , /- X(Right
LCD_/; Y:kFront) LCD_/ Y

/4
View Direction View Direction
Co cf 6 1< <g2 Co f e3< _ <p4
ast ast
Rat 7— < Rat 2 — <
io io
91 g2 93 ga 7
Front-Rear Viewing Right-Left Viewing
Angle Angle
(2) DEFINITION OF CONTRAST (3) DEFINITION OF RESPONSE
RATIO TIME
R Bn_ghtness of nonselected segment (B2) im W r miisiin
= Brightness of selected segment IH_JJ | -
Brightness curve NON SELECTIV] NON
Brig - of selected segment State I SelectiveState L state
hin / Brightness curve of BR |
€ss non-selected segment C1 1o i
%) B1 !
Operating voltage (Vop) tr)
(RISE TIME) (FALL TIME)

QUALITY MICROELECTRONICS(SHENZHEN) CO.,LTD.
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(3) Measuring Instruments For Electro-optical Characteristics
NORMAL
LIGHT SOURCE
5 —
(*1) 6o-6=30°
60 fa
‘/ﬂ
| |

*1.Light source position for measuring the reflective type of LCD panel
*2.Light source position for measuring the transflective / transmissive types of LCD panel

QUALITY MICROELECTRONICS(SHENZHEN) CO.,LTD.
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11.TIMING CHARACTERISTICS
System Buses Read/Write Characteristics (for 8080 Series MPU)
i A X
R/
— Tz — o e —m
— u "
Cs1
(C52="17) N v
k- Tovce -
B B tE‘.'.Hﬁ_tE‘.'.H.-‘.- —
E ﬂ/ %& ,ﬁg
l——— fewin foww ———m=
fose — =
iDHE
DBE7 -0
(Write)
t—— faces -— fowe _ﬂ
DBE7 -0
(Read)
(VDD = 2.7 ~4.5V)
. . Rating .
ltem Signal Symbol Condition Units
Min. Max.
Addrese held tme tae 0 ns
ADRE
Addrese setup tme tans 0 ns
System cycle ime AQP toves 300 ns
Data setup time toee _ 40 ns
_ C.=100pF
Data he'd time ty 15 ns
DB7-0
Access time taces 140 ns
Cutput dsable time taas 10 100 ns
Read = 120 ns
Enable H pulse time EP =
Write ZhEA 80 ns
_ Read _ tzs 0 ns
Enablz L pulse tme o EP )
Write o 60 ns

QUALITY MICROELECTRONICS(SHENZHEN) CO.,LTD.
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System Buses Read/Write Characteristics (for 6800 Series MPU)
. [— ke > - tegw —————
CS1 \\ ) /
(CS2="1") N [ | /g
- — | bku —

N4 B W
AQ X §
,r/ N , .

e AN
- tem »
o
- b
-ty —— —— v
\ A rd
S| \\ ./><\_
(VDD = 2.7 ~4.5V)
, — Rating ,
Item Signal Symbol Condition Units
Min. Max.
Serial Clock Perind {scve : 250 - ns
SCL'H' pulae wdth SCL toH . 100 . i
SCL'L pu'se wicth fow . 100 - I
Address s=tup tme R tsas - 150 - ns
A'j"'
Addrsss hold Tme 1zar . 150 . ns
Data setup tme . 1508 - 100 - ns
b
Diata ho'd time {0H - 100 . ns
o foas - 150 - ns
CS-5CLtIme cs
fCsH - 150 - i

QUALITY MICROELECTRONICS(SHENZHEN) CO.,LTD.
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DISPLAY CONTROL OUTPUT TIMING

(VDD = 2.7 ~ 4.5V)

o/ AN AN

FR ;xi

(VDD = 2.7 ~ 4.5V)

. R . Rating )
Item Signal Symbol Cendition Units
Min. Typ. Max.
=R delay time FR toes C_=S50pF - 20 80 ns

RESET TIMING

Internal \/ _ %
.
status AN During reset >< Reset complete

(VDD = 2.7 ~ 4.5V)

, o Rating )
Item Signal Symbol Condition Units

Min. Typ. Max,

Reset time

Reset L' pulss widih RES fan i

QUALITY MICROELECTRONICS(SHENZHEN) CO.,LTD.
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DOC. SPEC. NO.
12. PIN ASSIGNMENT
PIN NO. FUNCTION DESCRIPTIONS SYMBOL

1 This is the chip select signal. /CS
When RESET is set to ‘L’, the settings are initialized.

2 : . IRESET
The RESET signal level performs the reset operation.
This is connected to the least significant bit of the normal MPU address bus, and it

3 determines whether the data bits are data or a command. A0
AOP = ‘H’: Indicates DB7 - 0 is display data.
AOP = ‘L": Indicates DB7 - 0 is control data.
When connected to an 8080 MPU, this is LOW active. This terminal connects to the
8080 MPU WR signal. The signals on the data bus are latched at the rising edge
of the WR signal.

4 When connected to a 6800 Series MPU: /WR
This is the read/write control signal input terminal.
When RWP = ‘H’: Read.
When RWP = ‘L": Write.
When connected to an 8080 MPU, this is LOW active. This pin is connected to the
RD signal of the 8080 MPU, and the SPLC501C data bus is in an output status when

5 this signal is ‘L. /IRD
When connected to a 6800 Series MPU, this is HIGH active. This is the 68000
Series MPU enable clock input terminal.
This is an 8-bit bi-directional data bus that connects to an 8-bit or 16-bit standard
MPU data bus. When the serial interface is selected (PS = ‘L"), DB7 serves as the

6-13 |serial data input terminal (SI) and DB6 serves as the serial clock input terminal (SCL). D0O-D7

At the same time, DB5 - 0 are set to high impedance. When the chip select is
inactive, DBO to DB7 are set to high impedance.

14  |vDD Shared with MPU power supply terminal VCC VDD

15 |0V terminal connected to the system GND. VSS

16 DC/DC voltage converter. A capacitor is connected between this terminal and VSS. VOUT
DC/DC voltage converter. A capacitor is connected between this terminal and the

17 _ CAP3-
CAP1P terminal.
DC/DC voltage converter. A capacitor is connected between this terminal and the

18 _ CAP1+
CAP1N terminal.
DC/DC voltage converter. A capacitor is connected between this terminal and the

19 _ CAP1-
CAP1P terminal.
DC/DC voltage converter. A capacitor is connected between this terminal and the

20 - CAP2-
CAP2P terminal.
DC/DC voltage converter. A capacitor is connected between this terminal and the

21 - CAP2+
CAP2N terminal.

QUALITY MICROELECTRONICS(SHENZHEN) CO.,LTD.
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A multi-level power supply for the liquid crystal drive. The voltage applied is determined by
the

liquid crystal cell, and is changed through the use of a resistive voltage divided or through
changing the impedance using an op. amp. Voltage levels are determined based on VDD,
and

must maintain the relative magnitudes shown below.

VDD (= Vo) =V1=V2=Vs=Vaz=Vs

Master operation: When the power supply turns ON, the internal power supply circuits
generate

22-26 , , V1-V5
the V1to Vavoltages shown below. The voltage settings are selected by the LCD bias

command.

SPLC301C

M1 e Vs TS

Va |29 Vs|27. s

o .
e WD

wa
|
i
"
n

=
=)
7]

VE[BIT WS

QUALITY MICROELECTRONICS(SHENZHEN) CO.,LTD.




(1) TEMPERATURE AND HUMIDITY: IF NO SPECIFICATION, TEMP. SET AT 26+2 C, HUMIDITY

SET AT 60£5%RH
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13. ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
ITEM SYMBOL CONDITIONS CRITERION
N . NO DEFECT IN DISPLAYING AND
OPERATING TEMPERATURE TOPR -20C ~+70°C
OPERATIONAL FUNCTION
N . NO DEFECT IN DISPLAYING AND
STORAGE TEMPERATURE TSTG 25 C ~+75C
OPERATIONAL FUNCTION
14 RELIABILITY
ITEM CONDITIONS CRITERION
OPERATING HIGH TEMPERTURE +70°C  24HRS NO DEFECT IN DISPLAYING AND
TEMPERATURE LOW TEMPERTURE -20°C 24HRS OPERATIONAL FUNCTION
STORAGE HIGH TEMPERTURE +75°C  240HRS NO DEFECT IN DISPLAYING AND
TEMPERATURE LOW TEMPERTURE -25°C  240HRS OPERATIONAL FUNCTION
NO DEFECT IN DISPLAYING AND
HUMIDITY 40°C 90%RH 240HRS 0 C S G
OPERATIONAL FUNCTION
» Operating Time: thirty minutes exposure for
each direction (X,Y,2) NO DEFECT IN DISPLAYING AND
VIBRATION .
» Sweep Frequency: 10~55Hz (1 min) OPERATIONAL FUNCTION
+ Amplitude: 1.5mm
THERMAL 20°C (30mins) €->+65°C (30mins) 10 cycles NO DEFECT IN DISPLAYING AND
SHOCK OPERATIONAL FUNCTION
*NOTE; TEST CONDITION

(2) OPERATING STATE: SAMPLES SUBJECT TO THE TESTS SHALL BE IN* OPERATING" CONDITION

QUALITY MICROELECTRONICS(SHENZHEN) CO.,LTD.
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15. Precaution for Use

The following precautions should be followed, since this module contains precise parts.
(1) Do not store module for an extended periods of time under the conditions of high temperature and
high humidity.
Avoid using or storing the module in areas that expose it to direct sunlight or ultraviolet rays.
Use protective finger covers when handling the module to avoid scratching or staining the module.
Care should be taken not to expose the module to static electricity, because the module contains
C-MOS LSI's.
(5) The LSl is sensitive to light.

The user’s product should be designed so that LSI is not exposed to any light during operation.

—_ o~
o o ~—

(6) During installation, cover the display area with acrylic protection plates to protect the polarizer plate
and LCD cells.

(7) Do not apply any excessive shocks to the module because the module contains sensitive LCD cells.
Do not use a module, which has experienced strong mechanical shock.

(8) Care should be taken when the power supply turns on as following.
(a) Do not apply any input signals before the supplying voltage is applied.
(b) Do not turn off the power supply while any input signals are applied.

Caution

(1) Dangerous. Do not shock glass because glass can break.

(2) 1f module breaks, do not touch it directly.
(Glass could stick or cut skin.)

(3) Do not swallow Liquid Crystal.
(In case of broken LCD panel, do not swallow liquid crystal even if there is no proof
that liquid crystal is poisonous.)

(4) If liquid crystal is exposed to skin, wash the area thoroughly with alcohol or soap.

(5) When disposing of the product, please observe industrial waste disposal laws in each

country and district.
(6) In case of injury, give immediate treatment and consult with a doctor.
(7) This product is constructed precisely. Don't disassemble or modify.

% Neglecting this mark can cause injury to humans and damage to materials

QUALITY MICROELECTRONICS(SHENZHEN) CO.,LTD.




