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Approval Sheet

Customer : A0687 Part No. : FG12864CT -SKBW
Sample Approved: Sam ple Quantity:
Sample Date:
1:Outlook
Items Description Result
Outer Length, Width, Height. Positioning |[[] 0K ] NG
Dimension Hole\ I/O Position
LCD Color | LCD Background Color ] OK ] NG
LED Color | LED Lighting Color ] OK (] NG
Others Customer Additional Request ] OK ] NG
Outlook Description:
2:Flectrical Characteristics
Items Description Result
LCD Voltage | LCD Driving Voltage:VLCcD ] OK L1 NG
Viewing Angle | LCD Operating Viewing Angle ] oK ] NG
LCM Current | LCM current consumption satisfy ] OK ] NG
Consumption | customer request
LED Current | LED lighting Current Consumption  |[[] 0K ] NG
Consumption | satisfy customer request

Electrical Characteristics Description:

Conclusion: [  Can go to M/P according to samples
[0  Need to be revised according to above description

Approved \erified

By: By:
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1 FUNCTION & FEATURES

ITEM Normal dimensions
Display Format 128*64 DOTS
Module dimension 76.10(W)*53.80 (H)*6.00(T_Max)MM
Viewing area 70.70(W)*38.80 (H) MM
Duty/bias 1/65DUTY,1/9BIAS
LCD mode FFSTN/NEGATIVE/TRANSMISSVE
Viewing direction 6:00 O’clock

2 BLOCK DIAGRAM

128X64DOTS

COM31 NT7534 COM63




ited

FUTURE LCD Lim

LCD,LCM Specialist

3 DIMENSIONAL CD DRAWING

. REV. DESCRIPTION OF MODIFY |MODIFY BY: DATE
Customer >UU~,O<® W%. A0 1’ ST, DESIGN D7Q 2011.09.08
Al B EVLCDA 9. 5V D7ZQ 2011.09.30
A2 o GFRCR S AN /A D7Q 2011. 10.11
T 1 A3 A TS S R LHZ 2018-8-13
A4 |4 AN FRSTNRIBLER JE % B XWz 2019-3-19
= =]
I 88 g
s - 2 PIN | DESC
W ( ljlé:. . H <,ﬁw
T 01 ) 8 2 VDD
AIT 2CLs e — 3 [vo
3 1 4 | RES
z - 0 o z A 5 s
H 2-21.50 S LeL Side aluminum shading filn w _mms
| . " %z<a d s i
| DOTS:128X64 |i[7ii:.  loiee R
S <zif= 2 =
s ks FTeR <_mm,w,>5 . 9 bBo
£ Z ] _ DIRECTION 10 DB1
s s El B S 11 | DB2
iz ] . 12 | DB3
TTLE [ } r ¢ 13 | DB4
VA== = . [ 2 r ﬂu 14 DBS
w ot = = LT 15| DB6
—— - < 16| DBY
17 A
18 K
Il _
9L 05 2T 0L lap”,ag
- ool ] " ) 128X64D0TS

g

DETAIL B (3:1)
Note:

1.Display Modle:
2 Driving Condition:
3.Viewing Direction:
4 Operating Temp:
Storage Temp:
5.LCD Connector:
6.1C:
7 Blacklight:
8.Unspecified tolerance is j&.20mm

9.ROHS Request

el

FFSTN/Negative/ Tran smissive

NENE

[]

0.01

DETAIL A (15:1)

1/65Duty,1/9Bias;vDD=3.0V,VLCD=9.5V
6:00 O'Clock

20~+70i&

30~+80i€

COG/L CD+FPC+BL+PCB+FFC

P AT IR BIR A F

Huvem Future: Plectranics Technology Co, lid

NT7534

WHITE BL/(10*LE D);V{=6.0V;l=100mA LEN MG -

FG12864CT-SKBW

Dite NJ. : FG12864CT-SKBW-CD
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4 POWER SUPPLY

LCM

1 VSS

2 VDD ‘

5 VO $‘3.ov

4 RES

5 CS %%S
6 RS RS
7 R/W

8 F RV Mcu
9 DBO

10 DB1 ggf
12 DB3 DB3
13 DB4 DBA
14 DB5 DB5
15 DB6

16  DB7 gg?
17 A 6.0V

18 K e

C1=0.1UF~2.2UF(18V)

Q
4
s}

5 PIN DESCRIPTION

Pin no.

Symbol

Function

VSS

Ground. These pads must be connected to each other

VDD

Power supply input. These pads must be connected to each

other

Vo

V0 is the LCD driving voltage for common circuits at negative frame.

RST

When /RES issetto “L” , the settings are initialized. The reset

operation is performed by the /RES signal level

CS

This is the chip select signal. When /CS1= “L” and CS2= “H” ,
then the chip select becomes active, and data/command 1/O is

enabled.

RS

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

or a command.

R/W

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.

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

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

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 is selected (P/S=“L"), then D7

serves as the serial data input terminal (SI) and D6 serves as

the serial clock input terminal (SCL). At this time, DO to D5 are
set to high impedance.

When the chip select is inactive, DO to D7 are set to high

impedance.

17

BL Power supply

18

BL Grou nd.
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6 MAXIMUM ABSOLUTE LIMIT (T=25 )

Item Symbol Standard value Unit
supply voltage Vbbb -0.3~3.2 A%
LCD driving voltage Viep -0.3~9.5 v
Operating temperature Topr 20~+70 °C
Storage temperature Tstg -30~+80 °C

I
7.1 DC Characteristics(T=25°C, VSS=0V)
Item Symbol Min Type Max Unit Test condition
Operating
VDD 2.9 3.0 3.1 \Y VDD-VSS
voltage
VIL VSS - 0.3vDD A%
Input voltage -
VIH 0.7vDD - VDD v
VOL VSS - 0.2VvDD v -
Output voltage
VOH | 0.8VDD - VDD v -
LCD driving
VLCD 9.3 9.5 9.7 \Y% V0 -VSS
voltage

Note: VSS=0V.
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7.3 AC Characteristics
System Buses ReadWrite Characteristics (for 6800 Series MPU)

AD,RAW ><
lass lass
e S YAl e . o
loves
e, tEwLr
E . = -
lEwHw, LEWHR __\
lo=s [
Do-D7 £L L by
(Write) X X
lacce o
DO~D7 3 = -
{Read) 4 p——
(WDD= 2.7 ~ 3.6V, Ta=-40 ~ +85°C
Symbaol | Parameter Min. Typ. Max. | Unit Condition
tame Address hold time 0 - - ns
AD, RIW
tase Address setup time 0 - - ns
teves System cycle time 240 - - ns
tewww  [Control high pulse width (write) a0 - - ns | E
tewur  [Control high pulse width (read) 120 - - ns | E
tewew  |Control low pulse width (write) 100 - - ns | E
tewr  |Control low pulse width (read) 60 - - ns | E
toss Data setup time 40 - - ns
Do~-D7
toHe Data hold time 10 - - ns
taces  |[/RD access time - - 140 ns | po~D7
towes Output disable time 5 - 50 ns | CL=100pF
System Buses Read\Write Charactenstics (for 8080 Series MPU)
AD
X X
lass Laria
s ] T T + —
(C52) ]
loves
MWR. loouw, teour I /
it _ locuw. lochn:
toss || tows
DO~-D7 L i
(Write) P 54
lacce  lcHs
Do~-D7 f 5 i
{Read) { e —
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(VDD = 2.7 ~ 3.6V, Ta= -40 ~ +85°C)

Symbaol | Farameter hin. Typ. Max. | Unit Condition

Taus Address hold time 0 - - ns Al

Tase Address setup time 0 - - ns

tevee  [System cycle time 240 - - ns

tecow  |Control low pulse width (write) ao - - ns | MR

tecLr Control low pulse width (read) 120 - - ns | /IRD

tceww  [Control high pulse width (write) 100 - - ns | MR

tecHr Contraol high pulse width (read) &0 - - ns | /IRD

Tose Data setup time 40 - - ns

Do~D7
Toue Data hold time 10 - - ns
tacca /RD access time - - 140 ns
DO~D7, CL= 100pF

TeHe Cwtput disable time 5 - 50 ns

Hardware Reset Timing
| i .
RV
RSTB ‘
- :,: -J
Internal ) -
During Reset ... Reset Finished
Status
Item Symbol Condition Min. Max. Unit
Reset time tR — 1.0
us

Reset “L” pulse width tRW 10 —
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Code:
Command AD | fRD | WR Function
DY (D& (D5 | D4 | D3 | D2 | D1 | DD |Hex
D |AEh |Turnan LOD panel when high, and
(1) Dispkay OFF o 1 Y T T2 O O T I e s
40h |Specilies RAM diaplay line for
(2) Display Stast Line Set | 0 | 1 o | o |1 Display Stan Acdress o |COMD
TFh
Blh [Set Me display data RAM page in
{3) Page Address Sel o | 1 o |1 ]o 1|1 Page Address o |Page Address registes
Bih
Higher Calumin Sel 4 higher bits and 4 lower bils
bt yofoje e Address 00N |1 coturnn address of display data
(4] Column Address Set W [oam e
Liower Columm 181 in resgeslar
D 1 u] D 1] 1] 1] Addrass
(5) Read Stalus D[ o 1 Slatus 0 [ o] o] o [xx]|rests e stsws information
(6] Write Disptay Data 1|1 0 Virile Dala ¥ it data in display deta RAM
{7) Read Display Data 1|0 1 Fead Data wx [Read data from display data RAM
D |ADh [Sal the display data RAM address
(8) ADC Select o 1 o 1 0 1 o o 0 0 1 |Alh [SEG oulpul comespondence
" D |AGh |Mormal indication when low, but
(9) MormalFeverse Display | 0 | 1 o |t je oo [ty s il insestion when high
- D | Adh [Sekect nomal display (D) of entire
{1D)Entire Disglay OMOFF i 1 a 1 [1] 1 a i 1 a 1 | A5 [gisplay on
{11)LCD Bias Sal o 1 0 1 o 1 o o o 1 D |AZh |Sets LCD driving woltage biss ralio
1 |Adh
. Increments colurnn addness
(12 jRead-Modify-\Wrie il 1 u] 1 1 1 a i 1] 1] D |Edn counter during each wrils
{13)End i 1 a 1 1 1 a 1 1 1 D |EEh [Releagas the Rasd-Madify-Wrils
(14 jRasst i 1 a 1 1 1 o i 0 1 D |EZh |Resals inlemnal funcions
- COh |Select COM oulpul scan direciion
{15 Chrtpul bncle D 1 u] 1 1 [1] a a " : " o | invald data
Select 1
CFh
Z8h [Sekect the power Circuil operation
{16)Power Camirol Set D 1 u] D [1] 1 a 1 |Operalion Status| 10 |[mode
2Fh
{170 Vollage Regulator 20h |Select inlemal resistor raio RWRa
Inernal Fesision ratis il 1 u] D 1] 1 a i Resigtor Rais | b [mods
Sel 2Th
{1B}Electronic Vol
& Sal o 1 a 1 1] 1] o D 1] a 1 |81h
Electranic Volurmse . - . Sels the W0 outpul vwolt sge
Register Sel o1 |o Electronic Contral Vakie XU | eetronic volisme register
(185l Stalic indcalor o 1 0 1 o 1 o 1 1 0 D |ACH |[Sets stalic indicalor ON/OFF
OMOFF 1 |ADh |0: OFF, 1: ON
Sel Statie ndicator . . . . . . Saeis ihe lash mods
Register il 1 u] Mode X
N N . | L |compeund command of Display
(P)Penees Savve o n OFF and Entire Display ON
(21)NOP il 1 u] 1 1 1 a i 1] 1 1 | E3h |Command lor ron-operalion
Code
Command AD | IRD | WR Function
DY (D& (D5 | D4 | D3 | D2 | D1 | DD |Hex
{Z2)0scillalion Freguency 0 |E4n [Sebect the ascllalion freguency
Select D 1 li] 1 1 1 o i 1 a 1 |Esn
(23)Partial Display made 0 |82h [EntenRelease the partial display
sel D 1 1] 1 [1] 1] o i 1] 1 1 | a3n [mose
. . 30h |Sets the LCD duty ralio for partial
{2d)Partisl Displey Duty Set | 0 | 1 | o o o [ 1|1 ] 0 Duty Ratio | 3711 (1 moste
" " N ., & 38h |Sets the LCD bias ratio Tor partial
(25)FPanial Display Bias Set | D 1 1] i 1] 1 1 1 Eias Ralio 3Fh |sisplay mode
{2E)Partial Stan Line Sat ol 1 o 1 l1lalailola | 1 | 1 | omn [Enter Partial Start Line Set
; i Sets the LCD Numbser of pantial
Pariial San Line Saf o 1 a 1 1 Pariial Start Line X display start ne
(2T )H-Line Inversion Set o | 1 a slalalaolal sl ol a |asy [EntertLineinversion
Murnber af Line Sel i - & Sels the number of line used Tar
D 1 1] Murribsar af Line X M-Line inversian
{2BjM-Line Irversion Exit M-Line Inwvarsion
Relaase D 1 ln] 1 1] [1] o i 1 a D | 8dh
{20DCMDC Clock Sat D 1 li] 1 1 1 o i 1 1 D | EGh [Sa&1DC/DC Clock Fraquency
Sed the Division of DGADC Clock
DCDC Clack Division D 1 1] 1 1 1] o Clock Divigion I |Frequanty
Sel
Fih |IC test command. Da nol uss!
{30)Tesl Command D 1 li] 1 1 1 1 " " " " [I5]
FFh
(31)Tesl Mode Ressal D 1 1] 1 1 1 1 ] 1] a D | FOh [Command of besl mode resed

Mote: Do not use any other command, or systermn malfunction may result.
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9 QUALITY SPECIFICATIONS

9.1 Defect classification

Classify Item Note AQL
Major Display Short or open circuit 1 0.65
state Contrast defect (dim, ghost)
LC leakage
Flickering
No display
Wrong viewing direction 2
Wrong Back-light 7
Non-display Flat cable or pin reverse 9
Wrong or missing component 10
Minor Display Background color deviation 2 1.5
state Black spot and dust 3
Line defect 4
Scratch
Rainbow 5
Pin hole 6
Polarizer Bubble and foreign material 3
Scratch 4
PCB Scratch 4
Soldering Poor connection 8
Wire Poor connection 9
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9.2 Note on defect classification

No. Item Criterion
1 Short or open circuit Not allow
LC leakage
Flickering
No display
Wrong viewing direction
Wrong Back-light
2| Contrast defect Refer to approval sample
Background color deviation
3 Point defect, ’ v Point Size Acceptable Qty.
Black spot, dust $<0.10 Disregard
(incl. Polarizer) X 0.10<¢<<0.15 Positive:3
Negative:2
0.15<$=<0.2 Positive:2
¢ = (X+Y)/2 Negative: 1
$>0. 2 0
Unit: mm
4 | Line defect
W
L
3.0=L [ 0.03=W )
20=L | 0.05=W
1.0=L 0.1>W 1
--- 0.05<W Applied as point defect
Unit: mm
5 Rainbow

Not more than two color changes across the viewing area.

-10 -
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No. Item Criterion
6 Segment (1) Pin hole
pattern ) ¢ < 0.10mm is acceptable.
W = Segment width
o= (X+Y)/2 X
X - -
% Point Size Acceptable Qty
Y m ~J | O<<1/4W Disregard
Y |[1/4W<¢<1/2W I
d>1/2W 0
W Unit: mm
7 Back-light (1) The color of backlight should correspond its
specification.
(2) Not allow flickering
8 Soldering (1) Not allow heavy dirty and solder ball on PCB.
(The size of dirty refer to point and dust defect)
(2) Over 50% of lead should be soldered on Land.
Lead
Land
50% lead
? Wire (1) Copper wire should not be rusted
(2) Not allow crack on copper wire connection.
(3) Not allow reversing the position of the flat cable.
(4) Not allow exposed copper wire inside the flat cable.
10 | PCB

(1) Not allow screw rust or damage.

(2) Not allow missing or wrong putting of component.

-11 -
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11

LCD

2.1.1 chip on the surface

Y

X

Y

>1/8A

<0.3mm

12T

1/8A

-12-




FUTURE LCD Lim ited

¥®# | CD,LCM Specialist

11
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2.1.2 chip on the terminal

X Y Z
>1/8A <0.3mm <1/2T
<1/8A <1/2L <T

<1/8A H<1mm <L <T
<1/8A H<2mm <L <1/2T

Note: the distance between crack and contact pad m ust

be greater than the width of 1* contact pad

2.1.3chip out on between side

13-
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Epoxy frame

LCD
X Y Z
Not enter into epoxy
il 2=2T
= frame
1/8A Not enter into 1/2 ,
Z=1/2T

epoxy frame

2.1.4 including corner chip and side chip

X Y Z
>1/8A =l/6L
=1/8A =1/3L | =1/2T

=14W =2/3L




FUTURE LCD Lim ited

LCD,LCM Specialist

11

LCD

2.2 Chip out

1) Chip out is that crackles extend to inner edge .
2) Crackles round epoxy frame will be rejected.
3) Chip out on the terminal will be rejected: Z=T
length >1mm
or Z<T length >2mm
4) The chip out at ITO will be rejected.

2.3 Poor cutting

Any one out of the specification will be rejected.

-15-
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9.3. Reliability of LCM

Reliability test condition:

Item Condition Time (hrs) Assessment
High temp. Storage +80°C 72
High temp. Operating +70°C 72
Low temp. Storage -30°C 72 No abnormalities
Low temp. Operating -20°C 72 in functions
Humidity 40°C/ 90%RH 72 and appearance
Temp. Cycle -10°C = 25°C 5+60°C 10cycles

(1 hour <~ 5 min — 1 hour)

-16-



