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Part No.:
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Sample Approved: _ZNH Sample Quantity : 2PCS
Sample Date: 20190528
1:Outlook
Items Description Result
Outer Length, Width, Height. Positioning (] 0K (] NG
Dimension Hole. 1I/O Position
LCD Color | LCD Background Color ] oK (] NG
LED Color | LED Lighting Color ] oK [J] NG
Others Customer Additional Request ] oK L] NG
Outlook Description:
2:Electrical Characteristics
Items Description Result
LCD Voltage | LCD Driving Voltage:VLCD ] oK [J] 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:

[1  Can go to M/P according to samples
[] Need to be revised according to above description

Approved

By:

Verified

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 FSTN/NEGATIVE/TRANSMISSVE
Viewing direction 6:00 O’clock
2 BLOCK DIAGRAM

128X64DOTS

COM31 NT7534 COM63
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3 DIMENSIONAL CD DRAWING

. REV. DESCRIPTION OF MODIFEY |MODIFY BY: DATE
Customer Approve By: 20 oo | XWZ 2019. 05. 18
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DETAIL B (3:1) ~

Note:
1.Display Modle:
2.Driving Condition:
3.Viewing Direction:
4.Operating Temp:
Storage Temp:
5.LCD Connector:
6.IC:
7 .Blacklight:
8.Unspecified tolerance is £0.20mm
9.ROHS Request

FSTN/Negative/Transmissive

DETAIL A (15:1)

1/65Duty,1/9Bias;VDD=3.0V,VLCD=9.5V

6:00 O'Clock

-20~+70°C

-30~+80°C
COG/LCD+FPC+BL+PCB+FFC
NT7534

WHITE BL/(10*LED);Vf=6.0V;If=100mA

s, 3 \ — CD
W sETNEARAR | O
. ONIT: W | SIZE: M
flunan Future Blectronics Technology Co. Ad. S o
LCV NO. : FG12864104-WKBW DG NO. : FG12864104-WKBN-CD |REV: 40
DRAVN BY CIECKED BY - APPROVED BY
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4 POWER SUPPLY
1 Vss
%%Hs.ov
Ca— RES
6 RS RS
LCM 2 RV MCU
9 DBO DBO
- DEL
12 DB3 DB3
1 Dbs b4
= e
W{ 6.0V
C1=0.1uF~2.2uF(16V) a0
5 PIN DESCRIPTION
Pin no. Symbol Function
VSS Ground. These pads must be connected to each other

2 VDD Power supply input. These pads must be connected to each
other

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

RST When /RES is setto “L” , the settings are initialized. The reset
operation is performed by the /RES signal level

5 CS 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 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.

7 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

8 E 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 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
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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 A BL Power supply

18 K BL Ground.
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6 MAXIMUM ABSOLUTE LIMIT (T=25C)

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

7_
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 v VDD-VSS
voltage
VIL VSS - 0.3VvDD v
Input voltage -
VIH 0.7VvDD - VDD v
VOL VSS - 0.2VDD A% -
Output voltage
VOH 0.8VDD - VDD A% -
LCD driving
VLCD 9.3 9.5 9.7 v V0 -VSS
voltage

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

lass s
ics s NS L S P 1. A
loves
E e, lEwLR
/ il leww, LEwHR Il \
toss toen
DO~-D7 .5 Iy
(Write) X X
lacce _ lons
DO-D7 3 % =
{Read) < —
(VDD = 2.7 ~ 3.6V, Ta= 40 ~ +85°C
Symbal | Parameter Min. Typ. Max. | Unit Condition
tane Address hold time - - ns
A, RAW
tass Address setup time - - ns
teves System cycle time 240 - - ns
tewww  [Control high pulse width (write) a0 - - ns | E
tewsn  |Control high pulse width (read) 120 - - ns | E
tewaw  |Control low pulse width (write) 100 - - ns | E
tewLr Control low pulse width (read) 60 - - ns | E
tose Data setup time 40 - - ns
Do~-D7
tome Data hold time 10 - - ns
taces /RO access time - - 140 ns | po=D7
tows Output disable time 5 - 50 ns | GL=100pF
System Buses ReadWrite Charactenstics (for B0B0 Series MPU)
Ao X
Lass Lt
ICS1 - -
floves
MR, I tcouw, oo i
L l\\' Moo lecsn
foea || toee
Do-D7 L
(Write) e b
lace  lews
DoO~-D7 B i i -
(Read) ] —
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(VOD = 2.7 ~ 3.6V, Ta= -40 ~ +85°C)

Symbol | Parameter Min. Typ. Max. | Unit Condition

Taus Address hold time 0 - - ns &b

Tass Address setup time 0 - - ns

teves System cycle time 240 - - ns

tecuw Control low pulse width (write) a0 - - ns | MR

tecun Control low pulse width (read) 120 - - ns | /RD

tecww  [Control high pulse width (write) 100 - - ns | WR

tocHn Control high pulse width (read) B0 - - ns | IRD

Toss Data setup time 40 - - ns

Do~D7
Tous Data hold time 10 - - ns
taccs /RD access time - - 140 ns
bo~D7, CL= 100pF

TeHe Cutput disable time 5 - 50 ns

Hardware Reset Timing
| i N
R
RSTB ‘
i l+r_.| -J
Internal . -
During Reset ... Reset Finished
Status
Item Symbol Condition Min. Max. Unit
Reset time R — 1.0
us

Reset "L pulse width tRW 10 —
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Code
Command AD | f/RD | WR Function
D7 (D6 |D5 | D4 | D3 | D2 | D4 | DO |Hex
. 0 [AER [Turm on LOD panel when high, and
(1) Display OFF o 1 o O - O O O Wl = it
ADh [Specos RAM display lire for
{2) Display Stast Line Sel o 1 o | o1 Display Start Address in |COMD
TFh
Bl [Sel me display data RAM page in
{3) Pape Address Sel o 1 o 1 L] 1 1 Pape Address o |Page Address regisber
Ban
Highet Calumin Sl 4 higher bils and 4 lower bila
B | R (B[R K] Addreas 00N |t colupnn address of display dala
(4] Column Address Set o |
i j & i |5 | E e Lewsar Column 18 !
Adidreds
(5) Fead Stalus 0| o 1 Slatus o[ o] 0] o |xx|Ress e stsws information
{6) Write Dispéay Dala 1| 1 0 Wirile Dala 3 [Write data in display dets RAM
{7) Read Display Data 1o |1 Read Dala W [Read data frem display data RAM
D |ADh [Sel the diaplay data RAM addness
{8) ADC Select o 1 8 |1 |0 | f |00 |e]8 | oyt emmeemspmdsncs
0 |Ash [Momme indication when low, but
{9) MormalFeverse Display | 0 | 1 o |10 |t |01 o [y hninscatonwnen high
0 |Adn [Sekect nomal display (D) of entie
{1DjEnlive Display OMIOFF | 0 | 1 T T R R N I v b
{T11)LCI Risa Set | €| 8 [ [ e £]m|am| ] e [F 0 T AN e
. Increments codumn addness
{1 E}Rea d-hodity-\Wiie o 1 o[t ]a a0 0|00 |0 B0 g eachwie
{13}End o 1 o |1 |1 |1 ]|o0]1 1 | 0 |EEh [Releases the Resd-Madily-Writs
{14)Rasst o[ 1 0 |11 |1 ]|o]|o]| o] 1| 0 |[Em|Resssimenal unciions
COh [Select COM oulput sean directon
5jommon DutpiaMede | p |y | g | g (1 | o[ o |0 )] | " |t |ivsddta
Select 1
CFh
Z8h [Sekect the power circull operation
{1E}Power Conired Set o 1 0| oo |1| 0|1 |[OpeatonSams| o |(mods
2Fh
(1TIVD Vellage Regulator 20 [Sekect intemal resistor rao RvRa
Imernal Ressior stie | 0 | 1 0 |0 |0 | 1| 0|0 | ResorRabo | 1o |mode
Bal 2Th
':15:"5'&"":":'3"': Ao o| 1 |o]1|o|le|lo]|o]o|o|1|sn
Electranic Volme . = ; Sels the WO oulpul volage
Register Sel o 1 o Electronic Conbnal Vahie X e & v regiater
[10)Sel Static indcatos 0 [ACh [Sets static mdicatar ONOFF
ONIOFF A B e v 0 a0y ann o OFF, 1: ON
Set Stalic Indicatar o el e il Sats the Nlash mode
Register o 1 0 Mode | X0
T T T T2.T1 .07 .71 .71 . |compound comman of Display
[0y e L x| ® OFF and Entive Display ON
(21NOP o[ 1 o [1 (1 [s]o]o]o] 1] 1 [En|commandor moa-operation
Cote
Command AD | mD | WR Function
D7 (D6 |D5 | D4 | D2 | D2 | D1 | DO |Hex
(22)Dacllalion Fraguency O |Edh [Ssbact the oacllalion Faguancy
e o1 o (1| |v|efa|afe| B
{23y Partial Display made 0 [82h [EntenReeass he parial display
S o 1 o (1o |efofo]o 1|3 |55 e
Z 30N [Sets the LCD duly ralio for partial
(24)Partiad Display Duty Set | O [ 1 o (oo |1]|1]|0 Duty Ratio | S [ ey mode
Ty : ; 38h [Sets the LOD bias ratio for pantial
(25)Pantisl Display Bigs Sel | O | 1 o |o e |1 |1]1 Bias Ratlo | Sp [ ey mode
(26 )Parlial Star Line Set o 1 o 1 1 o 9 o o | 1 | 1 Dh Enter Partial Start Line Sel
) , Sats the LCD Number of partial
Partial S1an Line Sat o1 0|11 Parfial Start Ling X [ tapiny start Bne
(27 fi-Line Irversion Sel o 1 0 1 a o o o 1 0 1 |asn Enier M-Line invension
Hurmber of Line Sel 5| % | 7 Sals the numbes of line wsed for
o 1 0 Musriber of Line M e kbl
(ZEjh-Line Irversion Exxil #4-Line Invergion
Fitinisn oo 1 o |1 ]e|o|o|o]|1]| o0 [san
(28)DCIOC Clock Set o[ 1 o |11 ]1]o|o][1] 1] 0 |E5n|5e100mC Coock Freguency
Sl the Division of DCIDG Chock
DC/OC Clock Division | 0 | 1 o |1 |1 ]|e|o0 Clock Divisson 1 [Freguency
Sel
Fih [IC test command. Da not use!
(30)Test Command o1 g |l |||l =]=|w
FFh
{31)Test Mode Resat o 1 o0 |11 |11 |0o]o]| o o [Fon|commandeof eat mode reset

Mote: Do not use any other command, or systerm 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 $<0.10 Disregard
(incl. Polarizer) X 0.10<¢=<0.15 Positive:3
Negative:2
0.15<$p<0.2 Positive:2
o =(X+Y)2 Negative:1
$>0. 2 0
Unit: mm
4 | Line defect
W Line Acceptable Qty.
L
3.0=L | 0.03=W 5
2.0=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
d=(X+Y)/2 X
X - ;
Point Size Acceptable Qty
v O<1/4W Disregard
Y [1/4W<o<1/2W 1
d>1/2W 0
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
o | 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.

o1l -
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2.1.1 chip on the surface
Y X
7
Y
Epoxy frame
1 LCD

Z Y
X
X Y Z
>1/8A <0.3mm <1/2T
Not enter into epoxy <T
frame \
<1/8A )
Not enter into the
<12T

inner edge of epoxy

S12-
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2.1.2 chip on the terminal

LCD

X Y V4
>1/8A <0.3mm <I1/2T
<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 must

be greater than the width of 1% contact pad

2.1.3chip out on between side

-13-
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Epoxy frame

25
L
2 i

LCD

X Y Z

Not enter into epoxy
= frame

I/BA Not enter into 1/2
Z=1/2T

epoxy frame

2.1.4 including corner chip and side chip

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

= /4W =2/3L
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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.
LCD 2.3 Poor cutting
Z
X Y Z
>1/8A <0.3 <1/2T

1/8A

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 >+60°C 10cycles

(1 hour <~ 5 min — 1 hour)

-16 -



