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VARITRONIX LIMITED

Specification
of
LCD Module Type
Model No.: MGL S12864D-56

1. General Description

e 128x 64 dot matrix FSTN Positive Transflective dot matrix LCD graphic module.

* Viewing direction: 6 O’ clock.

* Driving scheme: 1:64 multiplexed drive, 1/9 bias.

« ‘SAMSUNG’ KS0107B-PCC (die form) 64 channel LCD common driver or equivalent.
* ‘SAMSUNG KS0108B-PCC (die form) 64 channel LCD segment drivers or equivalent.
*  White LEDO5 backlight.

2. Mechanical Specifications

The mechanical detail isshown in Fig. 1 and summarized in Table 1 below.

Tablel

Parameter Specifications Unit
Outline dimensions 78.0(W) x 70.0(H) x 13.0 MAX. (D) (Excluded backlight) mm
Viewing area 62.0(W) x 44.0(H) mm
Active area 56.27(W) x 38.35(H) mm
Display format 128(Horizontal) x 64(Vertical) dots
Dot size 0.39(W) x 0.55(H) mm
Dot spacing 0.05(W) x 0.05(H) mm
Dot pitch 0.44(W) x 0.60(H) mm
Weight: Approx. 71 grams
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Figure 1(A): Module Specification 1
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Figure 1(B): Module Specification 2
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3. Interfacesignals
Table 2
Pin No. Symbol Description
1 /ICSA Chip selection for the first column driver.
2 /CSB Chip selection for the second column driver.
3 GND Ground (OV).
4 VCC Power supply for logic & LCD (+5V).
5 VO Power supply for LCD drive.
6 DIl Data/lnstruction.
“High” for display data and
“Low” for display control data.
7 R/W Read/Write.
“High” for MPU to read data appearing at DBO to DB7 and
“Low” for DBO to DB7 be accepting at fall of E.
8 E Chip Enable.
At read(R/W = High):
Data appears at DBO to DB7 while E is at high level.
At write(R/W = Low):
Data of DBO to DB7 islatched at thefall of E.
9 DBO Data input/output (LSB).
10 DB1 Data input/output.
11 DB2 Data input/output.
12 DB3 Data input/output.
13 DB4 Data input/output.
14 DB5 Data input/output.
15 DB6 Data input/output.
16 DB7 Data input/output (M SB).
- A Anode of LED backlight.
- K Cathode of LED backlight.




I ZE

VL-FSMGLS12864D-56 REV. B
(MGLS12864D-LV-FSTN-WHITE LED)

JAN/2003
PAGE 8 OF 16
4.  Absolute Maximum Ratings
4.1 Electrical Maximum Ratings(Ta = 25 °C)
Table 3
Parameter Symbol Min. Max. Unit
Power Supply voltage (Logic) VCC-GND -0.3 +7.0 \%
Power Supply voltage (LCD drive) VLCD -0.3 +17.0 \%
=VCC-VO0
Input voltage Vin -0.3 VCC+0.3 V
Note:

The modules may be destroyed if they are used beyond the absol ute maximum ratings.
All voltage values are referenced to GND = 0V.

4.2  Environmental Condition

Table4
Operating Storage
ltem Temperature Temperature Remark
(Topr) (Tstg)

Min. Max. Min. Max.

Ambient Temperature

0°C +50°C | -10°C | +60°C |Dry

icells must be mounted
on a suitable connector

Humidity 95% max. RH for Ta < 40°C no condensation
< 95% RH for Ta> 40°C
Vibration (IEC 68-2-6) | Frequency: 10 O 55Hz 3 directions

Amplitude: 0.75 mm
Duration: 20 cyclesin each direction.

Shock (IEC 68-2-27)
Half-sine pulse shape

Pulse duration: 11 ms 3 directions
Peak acceleration: 981 m/s” = 100g
Number of shocks. 3 shocks in 3
mutually perpendicular axes.
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5. Electrical Specifications
51 Typical Electrical Characteristics
At Ta= 25 °C, VCC = 5V+5%, GND=0V.
Table5
Parameter Symbol Conditions Min. Typ. Max. Unit
Supply voltage VCC-GND 4.75 5.00 5.25 \
(Logic)
Supply voltage VLCD Ta=0°C, 10.5 109 11.3 Vv
(LCD) =VCC-VO0 | Character mode,
VCC = 5V,Note (1)
Ta=+25°C, 9.8 10.2 10.6 Vv
Character mode,
VCC =5V,Note (1)
Ta=+50°C, 8.9 9.3 9.7 V
Character mode,
VCC =5V,Note (1)
Input signal voltage | V4 “High” level 2.0 - VCC \
(Note 2) Vi “Low” level 0 - 0.8 V
Supply Current ICC Ta=+25°C, - 24 3.6 mA
(Logic & LCD) Character mode,
VCC =5V
Ta=+25°C, - 25 3.8 mA
Checker board
mode,VCC =5V
Supply Current 10 Ta=+25°C, - 2.2 3.3 mA
(LCD) Character mode,
VCC = 5V,Note (1)
Ta=+25°C, - 2.2 3.3 mA
Checker board
mode,
VCC =5V,Note (1)
Supply voltage of VLED Forward current 3.2 3.4 3.6 \%
white LEDO5 =40 mA
backlight
Number of LED dies
=(1x1)x2
=1x2
=2.
Color rank: B

Note (1): Thereistolerancein optimum LCD driving voltage during production and it will be within
the specified range.
Note (2): Appliesto/CSA, /CSB, E, R/W, D/I, DBO~DB?7.
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5.2 Timing Specifications
At Ta=0°Cto+50 °C, VCC = +5V+5%, GND = 0V.
Refer to Fig. 2 & 3, the bus timing diagram.
Table 6
Parameter Symbol Min. Typ. Max. Unit
E cycletime tc 1000 - - ns
E High Level Width Pwh 450 - - ns
E Low Level Width PwiL 450 - - ns
E Rise Time tr - - 25 ns
E Fall Time te - - 25 ns
Address Setup Time tasu 140 - - ns
Address Hold Time tan 10 - - ns
Data Setup Time tosu 200 - - ns
Data Delay Time o - - 320 ns
Data Hold Time (Write) toHw 10 - - ns
DataHold Time (Read) toHR 20 - - ns
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Figure 3: MPU Read Timing.




VL-FSMGLS12864D-56 REV. B

—) (MGLS12864D-LV-FSTN-WHITE LED)

.
PAGE 12 OF 16

5.3 Timing Diagram of VCC Against V0.

Power on sequence shall meet the requirement of Figure 4, the timing diagram of VCC against VO.

VCC

95%

LOGIC SUPPLY
VOLTAGE

oV

50ms(typical

oV

LCD SUPPLY
VOLTAGE

Vo

Figure 4. Timing Diagram of VCC Against VO.
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6. APPENDIX —LED SPECIFICATION

1. % BR5 ¥ ABSOLUTE MAXIMUM RATINGS
(BIESEH3LH, 3R EE Ta=25°C. Unless specified,The Ambient temperature Ta=25°C)

I?ﬁn Syﬁ}n%bel Congfl‘?tions Raﬁng Iiglt

) ?b%gl@&mrfﬁimum forward current| 1fm 25x2 mA
) gg%%?r%vfﬁ%mc%@rent Ifp |4 :nsl;ts%‘ilﬁ M;bln %J?ltﬁy%grtcle 60x2 mA
geﬁagjfe Voltage Vr 5 \'
) gop::\vye]rﬁ dissipation Pd 75x2 mW
OII{),?;lﬁing Temperature Range Topr -30~+70°C| °C
&fife Temperature Range Tstg —-40~+80°C| °C

* YTHREHT25°C K, Ifm. Ifp M Pd % KA ; BRKKEKR -0.36x2 mA/°c(E # R ), B -0.86x2 mA/*c(jkn
), ERARE -0.75x2 mW/CERN THERRAEATRE TRRERE IfmRIfpl 60 %.
For operation above 25°C,The Ifm Ifp & Pd must be derated,the Curent derating is -0.36x2
mA/°c for DC drive and-0.86x2 mA/°c for Pulse drive,the Power dissipation is -0.75x2 mW/°c.
The product working current must not more than theso % of the Ifm or Ifp according
to the working temperature.

2. H.¥#%% ELECTRICAL-OPTICAL CHARACTERISTICS
(B AE4S 31318, 3R 3% B & Ta=25°C. Unless specified,The Ambient temperature Ta=25°C)

A "5 #ME RRE HARE b Xiv WE F A
Item Symbol| min. typ. max. Unit Condition
E W B E —
Forward Voltage vt 3.3 3.5 3.8 A If= 20x2 mA
B B ~ :
Reverse Current Ir 15X2 MuA Vr= 3 A
[ 31883 -
Peak wave length AP nm | If= 20x2 mA
SR 5 B -
Spectral Line Half width| 2A nm | If= 20x2 mA
* RE ~
Luminance Lv 130 170 cd/m?| If= 20x2 mA
Color Ranks
Rank bl Rank b2
X |0.287]0.283|0.330(0.330 X (0.296|0.287|0.330(0.330 3. T
Y |0.295|0.305]0.360| 0.339 Y |o0.276|0.295|0.339|0.318

*FEMERE OB RN FHE, FERKE LR ML —RDF2.5(8K 2.8). @
FHABM-7 REAENNE, WEXES10 mm.
The luminance is the average value of 9 points, and
The Lvmax./Lvmin. is less than 2.5 Typical (max 2.8 ). o
The measurement instrument is BM—7 luminance ™
Colorimeter.The aperture is ¢ 10 mm. @

3
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3. STATIC ELECTRICITY AND SURGE

* Static electricity and surge will damage the LEDs. It is recommended to use a wrist
band or anti-electrostatic glove when handling the LEDs.

* All devices, equipment and machinery must be properly grounded.

* When inspecting own final products on which LEDs were mounted, it is recommended to
check also whether the mounted LEDs are damaged by static electricity or not. It is easy
to find static-dimaged LEDs by light emission test at lower current (below 1mA is
recommended). Damaged LEDs will show some unusual characteristics such as leak

current remarkably increases, starting forward voltage becomes lower, or the LEDs get
unlighted at the low current.

4. RECOMMEND CONNECTION OF STATIC-ELECTRICITY RESISTANCE

* This circuit diagram is a common ESD protection circuit for all
super bright blue,white and green color LED backlight application.

A

o— {BZL K )

ld
L]

Protective Diode

S.  LED ELECTRICAL CHARACTERISTICS

o ERER-HEEE @ TERER-EREER]
Forward Current VS. Ambient Temperrature Forward Current VS. Forward Voltage

50
40
40 *5 /
- mf\
= E< 30
[ S E
- < 30 O~
3.E v 20
v 20 Eﬁ
:ﬁ \ 5=
L= <
=M 10 AN
0O 1 2 3 4

0
=30 O 25 50 80 100
ER#E
REHE TaCc) FIRE vi(v)

Forward Voltage
Ambient Temperature
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0.9

ICI Chromaticity Diagram

520 '
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- END -

“Varitronix Limited reserves the right to change this specification.”

FAX:(852) 2343-9555.
URL:http://www.varitronix.com




