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GENERAL SPECIFICATION

MODULE NO. :

DEM 128064C FGH-PW

CUSTOMER P/N:
Version No. Change Description Date
0 Original version 26.05.2008
| R T
2 Change mechanical drawing 04.06.2008
3 Change VDD and backlight specification 12.06.2008
4 Change module drawing 20.06.2008
5 Update module drawing 02.07.2008
6 Add version 16.12.2008
7 Improve FPC and Add Sponge 01.07.2010
8 Improve Backlight and Sponge 16.11.2010
9 Add Version 23.11.2010
10 Change FPC No. 01.12.2010
11 Add LED type 09.12.2010
12 Change Sponge to Double Tape 06.12.2011
13 Change Double Tape 09.12.2011
14 Change The Module Drawing and BL 15.01.2013
15 Remove the whole sponge tape 18.01.2013
16 Add Version 05.03.2013
17 Remove Version 19.03.2013
18 Change FPC 17.04.2013
19 Adding current consumption 08.09.2016
20 Adding Version 23.02.2017
21 Remove Version 15.06.2017
2 Correct the BL size of A/K Pin to 1.75mm 24.07.2018
from 2.0mm.
PREPARED BY: PS DATE: 24.07.2018

APPROVED BY: MHO DATE: 24.07.2018




DEM 128064C FGH-PW

Product Specification

CONTENTS

1. FUNCTIONS & FEATURES

2. MECHANICAL SPECIFICATIONS

3. EXTERNAL DIMENSIONS

4. BLOCK DIAGRAM

5. PIN DESCRIPTION

6. BACKLIGHT ELECTRICAL/OPTICAL SPECIFICATIONS

7. ABSOLUTE MAXIMUM RATINGS

8. ELECTRICAL CHARACTERISTICS

9. COMMAND TABLE

10. MODULE ACCEPT QUALITY LEVEL (AQL)

10

11. RELIABILITY TEST

10

12. QUALITY DESCRIPTION

11

13. LCD MODULES HANDLING PRECAUTIONS

12

14. OTHERS

Version: 22

12

PAGE: 1



DEM 128064C FGH-PW

Product Specification

1. FUNCTIONS & FEATURES

Module

LCD TYPE

DEM 128064C FGH-PW

FSTN Transflective Positive Mode

Viewing Direction

Driving Scheme

Power Supply Voltage

LCD Operation Voltage (V0-Vss)
Display Contents

Driver IC

Interface

Operating Temperature

Storage Temperature

RoHS

2. MECHANICAL SPECIFICATIONS

Module Size
Viewing Area
Active Area
Dot Size

Dot Pitch
Dot Gap

Version: 22

: 6 O’clock

: 1/64 Duty Cycle, 1/9 Bias

: 3.3 Volt (typ.)

: 8.4 Volt (typ.)

: 128x 64 Dots

: ST7565P (Sitronix, SPI-Interface)
: 6800 Series or 8080 Series

: -20°C to +70°C

: -30°C to +80°C

: Compliant

: 38.00 x 26.40 x 9.00 mm (without FPC)
:29.58 x 17.98 mm

:25.58 x 15.98 mm

:0.18 x 0.23 mm

:0.20x 0.25 mm

:0.02 mm

PAGE: 2



Product Specification

DEM 128064C FGH-PW
3. EXTERNAL DIMENSIONS
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DEM 128064C FGH-PW

Product Specification

4. BLOCK DIAGRAM

DEO~DE/ <=

P/S
MI

i
R/ W
RS
/RES
CS1
CsSe
VSS
VDD

LED+
LED-

Version: 22

_

_
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L CD DRIVE

ST/7260F

COMO~COM3I

LCD Panel

SEGO~SEGI2Y/

128%64 DUIS

COM32~COM63

BACKLIGHT

PAGE: 4



DEM 128064C FGH-PW

Product Specification

5. PIN DESCRIPTION

Pin No.

Name

Description

VDD

Power supply(+3.3V)

VSS

Ground

CS1

CS2

This is the chip select signal. When /CS1="L" and CS2="H”, then the chip select
becomes active, and data/command I/O is enabled.

DN (R W N —

/RES

When/ RES is set to “L”, the register settings are initialized (cleared).
The reset operation is performed by the /RES signal level.

RS

This is connecting to the least significant bit of the normal MPU address bus, and it
determines whether the data bits are data or command.

RS=“H": Indicates that DBO to DB7 are display data.

RS=“L": Indicates that DBO to DB7 are control data.

R/W

When connected to 8080 series MPU, this pin is treated as the “/WR”’signal of the
8080 MPU and is LOW-active.

The signal on the data bus are latched at the rising edge of the /WR signal.

When connected to 6800 series MPU, this pin is treated as the “R/W?”signal of the
6800 MPU and decides the access type:

When R/W =“H”: Read.

When R/W =“1": write.

When connected to 8080 series MPU, this pin is treated as the “/RD”signal of the
8080 MPU and is LOW-active.

The data bus is in an output status when this signal is “L”.

When connected to 6800 series MPU, this pin is treated as the “E”signal of the
6800 MPU and is HIGH-active.

This is the enable clock input terminal of the 6800 series MPU.

9~16

DB0~DB7

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 (SPI-4) is selected (P/S="“L")

DB7: serial data input (SI); DB6: the serial clock input (SCL).

DBO0 to DB7 should be connected to VDD or floating.

When the chip select is not active, DB0 to DB7 are set to high impedance.

17

MI

This is the MPU interface selection pin.
MI=“H”:6800 series MPU interface.
MI=“L":8080 series MPU interface.

18

P/S

This pin configures the interface to be parallel mode or serial mode.
P/S=*“H”: Parallel data input/output.

P/S=“L”: Serial data input.

The following applies depending on the P/S status:

P/S Data/Command Data
“H” A0 DBO0 to DB7
“L” A0 SI (DB7)
When P/S=“L”,DB0 to DB5 must be fixed to*“H”
E and R/W are fixed to either “H” to “L”.

The serial access mode does NOT support read operation.

Read/Write | Serial Clock
/RD,/WR X
Write only SCL (DB6)

Version: 22
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DEM 128064C FGH-PW

Product Specification

6. BACKLIGHT ELECTRICAL/OPTICAL SPECIFICATIONS

ELECTRICAL / OPTICAL SPECIFICATIONS

PARAMETER STMBOL | Min.| Typ. | Max | Unit Test condition
AVERAGE LUMINOUS INTENSITY lv 170 300 cd/m? Ta=257C
LUMINOUS TOLERANCE / PCS /0 7 o=
FORWARD CURRENT If 40 50 mA
PEAK EMISSION WAVELENGTH AN nm Vi= o0y
CHROMATICITY COORDINATES X 0.22 | 0.24] 0.30
Y 0.24 1 0.30] 0.32
ITEM STMBOL ABS. MAXIMUN RATING TEST CONDITION
FORWARD CURRENT If 40mA Ta=25C
REVERSE VOLTAGE Vr 5V
POWER DISSIPATION Pd 132mW
OPERATING TEMPERATURE Topr -20 ~ +75 °C
STORAGE TEMPERATURE Tstg -350 ~ +80 °C
t iA Kﬁ
Add the reflective tape
on thess three sides
a3 (338550 —~TH~{z—1.75%0.19 25
IR iy
f
_ 0 —=9.00Max. —=—
S 38.00 < 3.000.
8 7030 V5T 2 354100 _
7 180 A L fso T @ /z
1 T : B
| ] LGHT AREA = T Ex: 12
E Double 'side tape E F| ~ g ] T
> (3M944F T=0.15) SIS 2
| | & L Detail E
= Ly 240405 SC:5:7
s ] A Double_side tape Pca
N 225 33.50+0.3 (3M4920 T=0.4)
1.9020.1 [34.2020.2} | '
ﬁ IER Detail A—A
‘ ‘ Log Circuit Diagram
A KL{ ’ | Remarks:
- 1.Unmarked tolerance is +0.2,
¥¥ .,  2The materidl comply with RoHS and UL,

3.Color:White,

Version: 22

(LED 1x2=2 )
40mA 3.0V

4 Life Time:>=50000Hours.
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DEM 128064C FGH-PW

Product Specification

7. ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Conditions Unit
Power Supply Voltage(1) Vbp +2.4 ~+3.6 \"
Power supply voltage (2) Vicp +4.0 ~+15.0 A%
Input voltage VIN —03to VDD +0.3V A%
Output voltage Vo —0.3 to VDD + 0.3 \%
Operating temperature Topr -20 ~+70 °C
Storage temperature Tstr -30~ +80 °C
8. ELECTRICAL CHARACTERISTICS
8.1 DC CHARACTERISTICS
(VSS=0V, Ta= 25°C)
STANDARD VALUE TEST CONDITION
PARAMETER SYMBOL MIN TYP MAX Condition UNIT
Operation voltage Vbp 3.0 33 3.6 -- \Y
LCD Operation voltage| Vicp 8.1 8.4 8.7 -- \Y
-- 272 408 Display pattern:snow
Current Consumption Ipp All ON/AIl OFF/Display | uA
- 160 240
Character

8.2 AC ELECTRICAL CHARACTERISTICS.

System Bus Read/Write Characteristics 1 (For the 8080 Series MPLU)

(VSS=0V, Ta=25°C)

AD

F— R p— e tas ——
=31 ™ "
(C52="1 \ ,I/
+ toves >
tooir, toouw
— - Sy \}
Iﬁ'H D \\ /
AN 20 N
conatoonw
|« =5 * o
00 to D7
(Write)
- taccs »| oz ——
00 to D7
(Read)
Version: 22

PAGE: 7



DEM 128064C FGH-PW

Product Specification

Item Signal Symbol Condition Min Rating T Units
Address hold time faHz 0 —
Address setup time A0 tawa 0 _
Syatem cycle fime toroa 240 —
Enable L pulse width {WRITE) tocuw B0 —
Enable H pulze width (WRITE) W tocHw 80 —
Enablz L pulse width (READ) RO tcoLR 140 — WE
Enable H pulse width {(READ) tocHR 80
WRITE Data sefup time toss 40 —
WRITE Address hold time g 0 —
DD to DY
READ access time tacca CL= 100 pF — o
READ Cuinut digable time toHe CL=100 pF =) o0
System Bus Read/Write Characteristics 2 (For the 6800 Series MPU)
aw
*— Tz —» [—— fane
.:cs?:E:"r: \\ ,f" ’
+ toves *
tewLr, tewiw
- A AN 4
tew=n, B WHY ———————
» tooe [ o
0007 ><t
WWrite)
+ tacce =] —fomE
D0 to DY i
({Read)
Item Signal Symbol Condition - Rating Linits
Min Max.
Address hold time faHe 0 —
Address setup time A0 taws 0 —
Syatem cycle fime tovee 240 —
Enablz L pulse width {WRITE) t=EwLw B0 —
Enabls H pulze widih (WRITE) R t=wiw 80 —
Enabls L pulse width (READ) RO t=wLr a0 — s
Enabls H pulze width (READ) tEwWHR 140
WRITE Data setup time tose 40 —
WRITE Address hold time toH6 0 —
D0 to D7
READ access time taccs CL =100 pF — 7o
READ Cuiput dizalble time toHe CL="100 pF o> S0

Version: 22




DEM 128064C FGH-PW Product Specification

9. COMMAND TABLE

Command Cods
Comrnand Function

A0 /RD "WR| D7 D& D5 D4 D3I D2 D1 DD
1 0 1 0 1 1 1 0 |LCDdisplay ONAOFF

1 0: OFF, 1: OM
Sets the dizplay RAM dizplay start

(1) Display OMN/OFF o1 0

(2) Display start line set o 1 0 0 1 Display start address line address
. Sets the dizplay RAM pags

(2) Page address set o 1 0 1 0 1 1 Page address address

(4} Column address sst o 1 0 0 0 © 1 Mostsignificant |Setsthe most significant 4 bits of
upper kit column addregs  |the digplay RAM column address.
Column address set | O 1 0 0 0 0 0 Leastsignificant |Sets the least significant 4 bitz of
lower kit columin address  |the dizplay RAM column address.

(%) Status read o o i Status 0 0 0 0 |Feadsthe status data

1g8) Display data write 1 1 0 Write data Writes to the display RaM

(7) Display daia read 1 0 1 Read daia Feads from the dizplay FAM

Sets the dizplay RAM address

(8) ADC zelect o 1 0 o100 oo I;I' SEG ouiput correspondence
0: normal, 1: reverse
(9) Display normal/ s 1 ol Totooo 110 Sets the LCD display normall
reverse 1 reverss

0: normal, 1: reverse
100D Display all points
1 0: normal display

{10} Display all pointz o 1 0 10 1 0 0

OH/OFF 1: all points ON
Sets the LCD drive voltage bias
(11} LCD bias 2t o 1 0 e oo [1:' ratic
0: 149 hias, 1: 17 bias (STT565P)
Column address increment
(12} Read/modifytwrite o 1 0 1T 1 1 0 0 0 0 0 [Atwrite: +1
Atread: [
{13) End o 1 0 1T 1 1. 0 1 1 1 0 |[Clear readmodifylariie
(14) Rezet o 1 0 1 1 1.0 0 0 1 0 ntemal reset
Select COM output zcan direciion
(15) Commen output 11 00 0 * * * [ S
‘ mode select ] 1 0 1 III: noma dl!'ec.tu_:un
1: reverse direction
- 0 0 1 0 1 Operating [Seslectinternal power supply
(18) Power control sst o 1 0 mode operating mode
{17) Vo voltage regulator 0 0 1 0 0 Resistor Select internal resistor
sIr";tternal resistorratio] 0 1 0 ratio ratio{Rb/Ra) mode
(18} Electronic volums
mode set o1 0 1T 0 00 0 0 0 1 Set the Vo output voltage
Elzctronic volume 0 0 Electronic volume value |electronic volume register
regisier sat
(19) Static indicator 10 10 1 10 0 [00OFF 10N
OMIOFF 01 0 1
=iafic indicator " " - .
register set a 0 0 0 0 0 0Mode|Settheflashing mode
~  |zelect booster rafic
o . T 1000 Fag o ey ax
(20} Booster ratio sei o1 0 2 0 0 ° 0 0 step-up 01- Ex
valug 1 1: Ex

Display OFF and display all
pointz ON compound command

22y NOP o 1 0 1T 1 1.0 0 0o 1 1 Command for non-operation

Command for 1C test. Do not
usze this command

(21} Power saver

(23) Test o 1 0 L A R I

Version: 22 PAGE: 9



DEM 128064C FGH-PW Product Specification

10. MODULE ACCEPT QUALITY LEVEL (AQL)

10.1 AQL Standard Value: Critical Defect =0.1, Major Defect=0.65; Minor Defect =2.5.
10.2 Inspection Standard: MIL-STD-105E Table Normal Inspection Single Sampling Level 1I.

11. RELIABILITY TEST

Operating life time: 50000 hours
(at room temperature without direct irradiation of sunlight)
Reliability characteristics shall meet following requirements.

TEMPERATURE TESTS NORMAL GRADE
High temperature storage +80°C x 96hrs
Low temperature storage -30°C x 96hrs
High temperature operation +70°C x 96hrs
Low temperature operation -20°C x 96hrs
High temperature, High humidity +60°C x 90%RH x 96hrs
Thermal shock 0°C x 30min — 25°C x 30min — +60°C x 30min
5 Cycles
S Frequency x Swing x Time
Vibration test 40Hz x 4mm x 4hrs
Height x no. of drop
Drop test 1.0m x 6 drops

Version: 22 PAGE: 10



DEM 128064C FGH-PW

Product Specification

12. QUALITY DESCRIPTION

DEFECT SPECIFICATION:

a: Table for Cosmetic defects
(Note: nc = not counted).
Sizes and number of defects

(Max. Qty)
e ;
-, w Pinhole
- w LW
L _ | < L
~. Segment _~ L o
Deformation -
Wy - (Notched .
.~ segments S~
/ o EAENE
L w
Pinhole Few Spotshape: d = (L+W)/2
Lineshape TN ——
/
| Line ) \ Spot (W
| | i
| W/ | : AN
! ————— - L 1 ‘,‘,L ,,,,,,,,,,
Efffective visible dot/segment areas: Min 80%

Examples/ Shapes

b: Glass defects
b1:Glass defects at contact ledge

b2:Glass chipping in other areas shall not be in conflict

with the product's function.

Version: 22

Defect Type |[Max. defect size Max.
[um]dorL W Quantity.
Black or White d<150 Ne
Spots
150<d <300 3
Black or White W<10 Nc
Lines
L <3000 2
W <30
L <2000 2
W <50
Pinhole d <150 nc
150<d <300 | l/segment
(Total defects) (5)
Segment W <100 Nc
Deformation
Bubble (e.g. d <150 Nc
under pola)
200<d <£400 2

PAGE: 11



DEM 128064C FGH-PW Product Specification

13. LCD MODULES HANDLING PRECAUTIONS

14.

The display panel is made of glass. Do not subject it to a mechanical shock by dropping it from a high
place, etc.

If the display panel is damaged and the liquid crystal substance inside it leaks out, do not get any in
your mouth. If the substance come into contact with your skin or clothes promptly wash it off using
soap and water.

Do not apply excessive force to the display surface or the adjoining areas since this may cause the color
tone to vary.

The polarizer covering the display surface of the LCD module is soft and easily scratched. Handle this
polarize carefully.

To prevent destruction of the elements by static electricity, be careful to maintain an optimum work
environment.

-Be sure to ground the body when handling the LCD module.

-Tools required for assembly, such as soldering irons, must be properly grounded.

-To reduce the amount of static electricity generated, do not conduct assembly and other work under
dry conditions.

-The LCD module is coated with a film to protect the display surface. Exercise care when peeling off
this protective film since static electricity may be generated.

Storage precautions

When storing the LCD modules, avoid exposure to direct sunlight or to the light of fluorescent lamps.
Keep the modules in bags designed to prevent static electricity charging under low temperature /
normal humidity conditions (avoid high temperature / high humidity and low temperatures below
0°C).Whenever possible, the LCD modules should be stored in the same conditions in which they were
shipped from our company.

OTHERS

Liquid crystals solidify at low temperature (below the storage temperature range) leading to defective
orientation of liquid crystal or the generation of air bubbles (black or white). Air bubbles may also be
generated if the module is subjected to a strong shock at a low temperature.

If the LCD modules have been operating for a long time showing the same display patterns may remain
on the screen as ghost images and a slight contrast irregularity may also appear. Abnormal operating
status can be resumed to be normal condition by suspending use for some time. It should be noted that
this phenomena does not adversely affect performance reliability.

To minimize the performance degradation of the LCD modules resulting from caused by static
electricity, etc. exercise care to avoid holding the following sections when handling the modules :

- Exposed area of the printed circuit board

- Terminal electrode sections

Version: 22 PAGE: 12



