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1. FUNCTIONS &FEATURES

MODULE NAME

LCD Type

Remark

DEM 128064G ADX-PW-N

ASTN Transmissive Negative Mode

Viewing Direction
Driving Scheme
Power supply
Viep (VO0-Vss)
Display Format
Interface

LCD Driver
RoHS Compliant

2. MODULE ARTWORK

Module Size
Viewing Area
Active Area
Dot Size

Dot Pitch
Dot Gap

Version: 3

: 6 O’clock

: 1765 Duty, 1/ 9 Bias
: 3.3 Volt (typ.)

: 11.0 Volt (typ.)

: 128 x 64 Dots

: Parallel & Serial

: NT7534H (Novatek)

: 45.24 x 29.14 x 6.00 mm (Without FPC)

:37.04 x 20.24 mm
:34.545 x 17.265 mm
:0.255 x 0.255 mm
:0.27 x 0.27 mm
:0.015 mm

PAGE: 2
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4. BLOCK DIAGRAM
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DEM 128064G ADX-PW-N Product Specification

5. PIN ASSIGNMENT
PIN NO. Symbol Description
1 K Cathode of LED backlight.
2 A Anode of LED backlight
3 NC No connect
4 NC No connect

This is the parallel data input/serial data input switch terminal

P/S = “H”: Parallel data input

P/S =“L”: Serial data input

The following applies depending on the P/S status:

P/S Data/command Data Read/Write | Serial Clock
“H” A0 DO to D7 | /RD,/WR -
“L” A0 SI(D7) Write only SCL(D6)
When P/S =“L”, DO to D5 are HZ. DO to D5 may be “H”, “L” or Open. /RD (E)
and /WR (R/W) are fixed to either “H” or “L”. With serial data input, RAM display
data reading is not supported.

5 P/S

This is the MPU interface switch terminal
6 CR6 C86 = “H”: 6800 Series MPU interface
C86 = “L”: 8080 Series MPU interface.

LCD driver supplies voltages. The voltage determined by the
LCD cell is impedance-converted by a resistive driver or an

operation amplifier for application. Voltages should be
8 V4 according to the following relationship:
VO0>V1>V2>V3>V4>VSS2

When the on-chip operating power circuit is on, the following

9 V3 Voltages are supplied to V1 to V4 by the on-chip power circuit.
Voltage selection is performed by the LCD Bias Set command.
LCD bias V1 V2 V3 V4
1/4bias 3/4 V0 2/4V0 2/4V0 1/4 VO
10 V2 1/5bias 4/5V0 3/5 V0 2/5 V0 1/5V0
1/6bias 5/6 VO 4/6 VO 2/6 VO 1/6 VO
1/7bias 6/7 VO 5/7V0 2/7V0 1/7V0
11 Vi 1/8bias 7/8 VO 6/8 VO 2/8 VO 1/8 VO
1/9bias 8/9 VO 7/9 VO 2/9 V0 1/9 VO
12 C2- Capacitor 2- pad for internal DC/DC voltage converter
13 C2+ Capacitor 2+ pad for internal DC/DC voltage converter
14 Cl+ Capacitor 1+ pad for internal DC/DC voltage converter
15 Cl- Capacitor 1- pad for internal DC/DC voltage converter
16 C3+ Capacitor 3+ pad for internal DC/DC voltage converter
17 VOUT | DC/DC voltage converter output
18 VSS Ground
19 VDD Power supply input
20 D7(SI)
;; D6§)S5C D) 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 (P/S=“L"), then D7 serves as

;i g;‘ the serial data input terminal (SI) and D6 serves as the serial clock input terminal
75 D2 (SCL). At this time, DO to D5 are set to high impedance.

26 DI When the chip select is inactive, DO to D7 are set to high impedance.

27 DO

Version: 3 PAGE: 5
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When connected to an 8080 MPU, it is active LOW. This pad is connected to the
/RD signal of the 8080MPU, and the NT7534 data bus is in an output status when

28 /RD(E) this signal is “L”. When connected to a 6800 Series MPU, this is active HIGH.
This is used as an enable clock input of the 6800 series MPU
When connected to an 8080 MPU, this is active LOW. 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.
29 /WR(R/W) | When connected to a 6800 Series MPU, this is the read/write control signal input
terminal.
When R/W = “H”: Read
When R/W = “L”: Write
This 1s connected to the least significant bit of the normal MPU address bus, and it
30 A0 determines whether the data bits are data or a command.
A0 =“H”: Indicate that DO to D7 are display data
A0 = “L”: Indicates that D0 to D7 are control data
31 RES When /RES is set to “L”, the settings are initialized. The reset operation is
performed by the /RES signal level.
37 ICS] 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.

6. BACKLIGHT ELECTRICAL /OPTICAL CHARATERISTICS

Electronics/Optical Specifications: (Color: White)

SYMBOL MIN. TYP. MAX UNIT CONDITIONS
Forward Voltage \ii 2.9 3.1 3.3 V
Forward Current 1t —— 30 40 mA Ve=3. 1V
Power Dissipation Pq —— —— 0.14 W VE=3. 1V
Reverse Voltage VR - —— 5 v L
Reverse Current IR —— —— 0.1 mA Vr=5Y
Luminous Intensity Iv 400 600 —— cd/m 2 Vp=3. 1V
Luminous Uniformity AIV 70 —— —— % Vp=3. 1V
. X 0.26 —— 0.33 - 1£=20mA Ta=25° C
Color Chromaticity v 0.26 — 0.33 — Each chip
SYMBOL RATINGS
Operating Temperature Topr —20°C to +65°C
Tsty —30°C to +75°C
A 3804 .60
%‘ 2 % ?EU%LE SIDE_TAPE H-J:(Z)gg - 2.10 N 250 TYP &'\ ‘ y
177 , !
. N f‘
2 %2 |1 LIGHT AREA .
il |
Lo _
RS B 5 n =
DOUBLE SIDE TAPE
T=0.4{10X5)
Electrical Circuit
R K Remarks:

Version: 3

L/

//

4%

1=4 pcs

1.Unmarked tolerance is +0.3
2.All materials comply with RoHs
5. ——=...;critical dimension.

4 COLOR:WHITE

5. LED lifetime 50.000 hours

6: THEAREEMERGERIRTbor, ald, LSRR 4
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DEM 128064G ADX-PW-N Product Specification
7. ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Min. Max. Unit
Vbbp -0.3 +4.0 \Y
Supply Voltage Vout -0.3 +15.0 \"
VO -0.3 15.0 \%
Input Voltage Vin -0.3 VDD+0.3 A%
Operating Temperature Range Topr -30 +80 [l
Storage Temperature Range Tstr -40 +90 O
8. ELECTRICAL CHARACTERISTICS
8-1. DC Characteristics
Parameter Symbol Min. | Typ. | Max. | Unit Condition
Operating Voltage Vbbp 3.0 3.3 3.6 \Y
LCD Voltage Vicp 10.7 11.0 11.3 A% VO0-Vss
VDD=3.3V,V0=10.7V, built-in
i 20 35 UA boosti.ng power supply off, display
on, Display data=checker
and no access Ta=25]
VDD=3.3V,V0=10.7V,4Xbuilt-in
boosting power supply, display on,
DD Current - 90 160 uA Display data=checker and no
consumption access, Temperature
radiant is -0.05%/01, Ta=250
VDD=3.3V, V0=10.7V, 4X built-in
boosting power supply, display on,
- 150 255 uA | Display data=checker and no access,
Temperature gradient is -0.05%/[,
Ta=25[]

Version: 3
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8-2. AC Characteristics

System Buses Read/\Write Characteristics (for 8080 Series MPU)

AD ><
Tass Tams

(CS2) X A

Tcyce

F
¥

L

'Y
hJ

tooww, toolm

IWE., - » | \
/IRD
/ . Toorw, ToocHR ..¥
_ Iose - ToHa
D0-D7 _ _
(Write)
laccs | lcwe

D0O-D7 ) . ‘ '\
(Read) 9| >
Symbol | Parameter Min. Typ. Max. Unit Condition
TaHs Address hold time 0 - - ns AQ
Tasa Address setup time 0 - - ns
tcves System cycle time 240 - - ns
tcocow Control low pulse width (write) a0 - - ns | MWR
tccir Control low pulse width (read) 120 - - ns | /RD
tcchw  [Control high pulse width (write) 100 - - ns | /WR
tccHr Control high pulse width (read) 60 - - ns | /RD
Tosa Data setup time 40 - - ns

DO~D7
ToHs Data hold time 10 - - ns
taccs /RD access time - - 140 ns

- . DO~D7, CL= 100pF

TcHs QOutput disable time 5 - 50 ns

*1. The input signal rise time and fall time (tr, tf) is specified at 15ns or less.
(tr + 1) < (tcves - tccow - toenw) for write, (tr + 1) < (tcves - tcowr - tochr) for read.

*2_All timing is specified using 20% and 80% of VDD as the reference.

*3. tccuw and teeowr are specified as the overlap interval when /CS1 is low (CS2 is high) and /WR or
/RD is low.

Version: 3 PAGE: 8
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System Buses Read/Write Characteristics (for 6800 Series MPU)

AD.R/W ><

_IASE_ -

.II.CS.'] ) .".“-““-“-“”“..“-"“-“-“”“"“-"-“““‘.__. P
(C52) \ /

- toves R
: fewow, tewir /_

P tewnw, tewnn ..\“

P Tose R oKB
DO~-D7 - .
(Write)
taces y towus _

DO~-D7

(Read) >7

Symbol | Parameter Min. Typ. Max. Unit Condition
tanHs Address hold time 0 - - ns
AD, RAW
tass Address setup time 0 - - ns
teves System cycle time 240 - - ns
tewsw  |Control high pulse width (write) 90 - - ns | E
tEWHR Control high pulse width (read) 120 - - ns | E
tEwLw Control low pulse width (write) 100 - - ns | E
tEWLR Control low pulse width (read) 60 - - ns | E
toss Data setup time 40 - - ns
DO-D7
toHe Data hold time 10 - - ns
tacce /RD access time - - 140 ns | po-D7
toms Output disable time 5 _ 50 ns | CL=100pF

*1. The input signal rise time and fall ime (tr, ) is specified at 15ns or less.
(tr + tr) < (fcyes - tewow - tewnw) for write, (ir + &) < (tcves - tewLr - tEwnr) for read.
*2_All timing is specified using 20% and 80% of VDD as the reference.
*3. tewnw and tewnr are specified as the overlap interval when /CS1 is low (CS2 is high) and E is high.

Version: 3 PAGE: 9
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Serial Interface Timing

P fcss N tscve ’ tcsH
1CS1 S o
(CS2) X A
tr ts tsLw
— L - y
SCL AN / \ / N
15 fzas fsan
—_— [— ] |4 »
AO /| >
™
Sl /] N, / N\
™ L ™, 4
Symbol Parameter Min. Typ. Max Unit Condition
tscve Serial clock cycle 120 - - ns | SCL
tshw Serial clock H pulse width 60 - - ns | SCL
tsLw Serial clock L pulse width 60 - - ns | SCL
tsas Address setup time 30 - - ns | AD
tsan Address hold time 20 - - ns | AD
tsos Data setup time 30 - - ns | Sl
tson Data hold time 20 - - ns | Sl
tcss Chip select setup time 20 - - ns | /CS1, CS2
tesn Chip select hold time 40 - - ns | /CS81,CS2
Version: 3 PAGE: 10
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Display Control Timing

CL

(Output)

FR

loFR

Symbaol Parameter Min. | Typ. | Max. | Unit Condition
torr | FR delay time - 20 80 | ns |CL=50pF
Reset Timing
|‘ -[HIIJII . |- IH .
/RES \ 4 N\
Internal >< .
Siatus During Reset ><
Symboaol Parameter Min. | Typ. | Max. | Unit Caondition
tr Reset Time - 1.0 us
trw Reset low pulse width 10 - - ps | /RES

Version: 3
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9. INSTRUCTION DESCRIPTION

Code .
A RD R Funct
Command 01 /RD/WR M5 56 D5 [ D4 [ D3 | D2 [ DI | DO | Hex Hnetion
0 | AER Turn on LCD panel
(1)Display OFF 0 1 0 1 0 1 0 1 1 1 1 | AFh when high, and turn off
when low
. . 40h . .
(2)Display start line 0 1 0 0 1 Display start address To Spemﬁes RAM display
set TFh line for com0
BOh Set the display data
(3)Page address set | 0 1 0 1 0 1 1 Page address To RAM page in page
B8h address register
Higher column Set 4 hicher bits and 4
0 1 0 0 0 0 1 € 1ZNer D1IS an
(4)Column address address 919;1 lower bits of column
set Lower column address of display data
0 1 0 0 0 0 0 address 18h RAM in register
(5)Readstatus | 0 | 0 | 1 Status 0|00 o0]xx Read the status
(6)Wrg§tglsplay 1 1 0 Write data XX ertedg?;a Rli ;l/}splay
(7)Read display 1 0 1 R Read data from display
ead data XX
data data RAM
0 | Aoh Set the display data
(8)ADC select 0 1 0 1 0 1 OO0 01O 1 | Atn RAM address SEG
output correspondence
Normal indication when
(9)N0$;a11/§leverse 0 1 0 1 0 1 010 1 1 (1) iglﬁ low .but full indication
play when high
(10)Entire display 0 | A4h Select normal display
on/off 0 1 0 1 0 1 0 0 1 0 1 | ASH | (0) or entire display on
: 0 | A2h Sets LCD driving
(11)LCD bias set 0 1 0 1 0 1 010 0 1 1 | A3h voltage bias ratio
. Increments column
(12)Re:;1ri—t:1odlfy— 0 1 0 1 1 1 O O )| 0| O | O | EOh | addresscounter during
each write
Releases the
13) End 0 1 0 1 1 1 0 1 1 1 0 | EEh Read-Modify
-Write
(14) Reset 0 1 0 1 1 1 0 0 1 0 | E2h | Resets internal functions
(15) Common COh
OuputMode | 0 | 1 | 0 |1 | 1|0 |1 ] %]*|#] x| g |SelectCOMoutputscan
Select 1 CFh direction invalid data
(16) Power Control 0 1 0 ol o 1 0 1 Operation 2t§>h Select the power circuit
Set Status Fh operation mode
17) VO Voltage Resistor 20h Select internal resistor
Regulator Internal 0 1 0 0 0 1 0 0 Rati to ratio Rb/Ra mode
Resistor ratio Set atio 27h
(18)Electronic | 0 [ 1 [ 0 [ 1 [oJoJoJoJoJo]1]8in
Volume Sets the VO output
de Set .
Ele ctrnz)(:lif:: Vi)lum el O 1 0 O Electronic Control Value XX elec tr‘(/)(;litj%?)mme
Register Set register
(19) Set Static 0 | ACh Sets static indicator
indicator 0 1 0 1 0 1 0 1 1 0 1 | ADh ON/OFF
ON/OFF 0: OFF, 1: ON
Version: 3 PAGE: 12




DEM 128064G ADX-PW-N Product Specification
Set Static Indicator | -, 1 0 gk R x| k) Mode | XX Sets the flash mode
Register
Compound command of
Display
(20) Power Save 0 1 0 ) ) ) ) ) ) ) ) i OFF and Entire Display
ON
Command for
(21) NOP 0 1 0 1 1 1 0 0 0 1 1 | E3h .
non-operation
S E4h o
(22) Oscillation 0 1 0 1 1 1 0ol o 1 0 0 Esh Select the oscillation
Frequency Select 1 frequency
(23) Partial Display 0 82h | Enter/Release the partial
mode 0 1 0 1 01 0]0]0]0 1 1 83h display
Set mode
. . Sets the LCD duty ratio
(24) Partial Display | o1y | g | 9| 0| 1| 1| 0| DutyRatio | > for partial
Duty Set 37h .
display mode
. . Sets the LCD bias ratio
(25) Partial Display | "o [y | g | 0 | 0| 1| 1|1 | BiasRatio | >on for partial
Bias Set 3Fh .
display mode
(6)PartialStart | 0 | 1 | 0 | 1 [ 10| 1|0 0|1 |1 |p3n| PrterParialStrthine
PartiIzﬁnSe ta?ret:tLine Sets the LCD Number
Set 0 1 0 1 1 Partial Start Line XX of partial
display start line
(27) N-Line 0 1 0 1 0|1 01]O0 | 0 | 1 ‘ 0 ‘ 1 | 85h | Enter N-Line inversion
Inversion Set . . . . . Sets the number of line
Number of Line Set | 9 0 Number of Line XX used for
N-Line inversion
(28) N-Line ’4h
Inversion 0 1 0 1 O,0|01|O0 1 0|0 Exit N-Line Inversion
Release
(29) DC/DC Clock 0 1 0 1 1 1 0 0 1 1 0 E6h Set DC/DC Clock
Set Frequency
DC/DC Clock Set the Division of
Division 0 1 0 1 1 0] 0 Clock Division XX DC/DC Clock
Set Frequency
Flh
(30) Test ® % % ® IC test command. Do
0 1 0 1 1 1 1 to
Command not use!
FFh
31) };est Mode 0 1 0 1 1 1 1 0 0 0 0 | Fon Command of test mode
eset reset
NOTE: Do not use any other command, or system malfunction may result
Version: 3 PAGE: 13
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10. QUALITY DESCRIPTION

DEFECT SPECIFICATION:

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

(Max. Qty)

w

\_/1

- E— L
. ~. Segment /L /\
)

Deformation

LW Pinhole
L

(Notched

Wy ‘ .

segments
i N L
" VammY v

Pinhole e w Spot shape: d = (L+W)/2
Lineshape TN ———

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

efeﬂ / .
o G}?SsﬁsL .

with the product's function.

Version: 3

Defect Type Max. defect size Max..
[pm]d or LW | Quantity.
Black or White d< 100 ne
Spots
100<d <200 5
Black or White -- nc
Lines w<10
L <5000 3
W <30
L <2000 2
W <50
: d <100
Pinhole 100< d <200 ncl/segment
(Total defects) (5)
Segment ne
Deformation W =100
Bubble (e.g. 4< 150 e
under pola)
200<d <400 3
400<d <600 1

PAGE: 14
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11. ACCEPT QUALITY LEVEL (AQL).

11.1. AQL standard value: Critical defect =0.1; Major defect=0.65; Minor defect =2.5.
11.2. Inspection Standard: MIL-STD-105E Table Normal Inspection Single Sampling Level (.

12. RELIABILITY TEST CONDITION

Operating life time: 50,000 hours (at room temperature without direct irradiation of sunlight)
Reliability characteristics shall meet following requirements.

Test Item Test Condition
High temperature storage +90°C x 96HR
Low temperature storage -40°C x 96HR
High temperature operation +80°C x 96HR
Low temperature operation -30°C x 96HR
High temperature, High humidity +60°C x 90%RH x 96HR

=300 x 30min — 250 x 10s — +80J x 30min

Thermal shock x 5 Cycles

Frequency x Swing x Time
40Hz x 4mm x 4hrs

Height x no. of drop
1.0m x 6 drops

Vibration test

Drop test

Version: 3 PAGE: 15
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13. LCD MODULES HANDLING PRECAUTIONS

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
-2001). Whenever possible, the LCD modules should be stored in the same conditions in which they

were shipped from our company.

14. 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: 3 PAGE: 16



