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MODE OF DISPLAY

Display Model Display condition Viewing direction
LITN positive LITN negative [LIReflective type M6 O'clock
BVATN negative U Transflective type (112 O'clock
STN: OYellow green [1Grey HM Transmissive type 13 O'clock

[IBlue (negative) [1Others (19 O'clock

LIFSTN positive
LIFSTN negative

Numbering System

Numbering| D | C | P |20 2 | G| - | N| S|V | - |W | B |W| - |00

NO. |1 2|3 | 4|5 6| -(7|8|]9|-]10|11|12| - |13
NO. DESCRIPTION
1 Display Zone
Display Type

C=Characters D=Customize G=Graphic 0=COG

3 Communication Interface
P=Parallel R=RS232 S=SPI I=12C
4-5 Display format or size
Character number per line or Row dots quantity and Character lines or column dots
quantity Customize coding
6 Version No.
A-Z series number
7 Polarizer Type
R=Positive/Reflective F=Positive/Transflective
M=Positive/Transmissive N=Negative/Transmissive
8 Backlight Type
N=Without Backlight S=With Side Or Edge LED Backlight
E=With EL backlight L=With Bottom LED Backlight
9 LCD Type
T=TN H=HTN Y=STN Yellow-Green G=STN Gray B=STN Blue F=FSTN V=VATN
10 Backlight color
A=Amber B=Blue O=Orange PG=Green YG= Yellow Green R=Red W=White
11 View Angle
B=Bottom View (6H) T=Top View (12H) L=Left View (9H) R=Right View (3H)
12 Temperature Range
S= Normal Temperature W=Wide Temperature
13 Special requirements
00--99 series number represents the special needs of the product
Ver:1.0 2/28 2023/06/12
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DCP162A Specification Revision History

Version Date Description

1.0 2023/6/12 1st Edition

Ver:1.0 3/28 2023/06/12
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1. SPECIFICATIONS

1.1 Features

Item Standard Value
Display Type 20x2 characters
LCD Type VATN, Negative, TRANSMISSIVE

Driving Method

1/16Duty, 1/5Bias

Viewing Direction 6 O'clock
Backlight Type SIDE White
Temperature Range Wide

Interface 6800 8-bit MPU
Driver IC ST7066 or Equivalent
Font Type English-Japanese

1.2 Mechanical Specifications

Item Standard Value Unit
Outline Dimension 182.00(L) X 60.00(W) X 14.00(T) mm
Viewing Area 147.00(L) X 35.20(W) mm
Active Area 137.00(L) X 29.20(W) mm
Dot size 1.10(L) X 1.50(W) mm
Dot pitch 1.20(L) X 1.60(W) mm
Character size 5.90(L) X 12.70(W) mm
Weight g
1.3 Electrical Characteristics
DC characteristics
Item Symbol Condition Min. Typ. Max. | Unit
Operating Temperature Range TOP Absolute Max -20 - +70 °C
Storage Temperature Range TST Absolute Max -30 - +80 °C
Supply Voltage VDD - 4.7 5.0 5.3 V
Supply Current IDD VDD = 5.0V 0.5 1.25 2.0 mA
Supply for LCD (contrast) VLCD TOP = 25°C 4.2 4.4 4.6 Vv
"H" Level input VIH - 0.7*VvDD - VDD V
"L" Level input VIL - VSS - 0.6 V
"H" Level output VOH - 3.9 - VDD V
"L" Level output VOL - VSS - 0.4 V
Ver:1.0 5/28 2023/06/12
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Backlight information

Symbol Condition Min. | Typ. | Max. | Unit
Forward Voltage VFf If=120mA 48 | 5.0 5.2 V
Reverse Current Ir If=5v - - -- uA
Wavelength (Without LCD) A If=120mA -- -- -- nm
Luminous Intensity (without LCD) | Lv Sub If=120mA -- -- -- | cd/m2
Uniformity A% IvMin/lvMax*100% | 75 - - %
White
1.4 Optical Characteristics:
Symbol | Condition Min Typ. Max. Unit
TOP QY+ - 55 - 0
. o Bottom QY- - 85 - 0
>
Optimal Viewing Angles Left e CR=2 - 55 - 5
Right BX+ - 85 - °
Contrast Ratio CR - 2 5 - °
_ Rise TR y - - 150 250 ms
Response Time Eall TE TOP = 25°C . 500 300 ms
Ver:1.0 6/28 2023/06/12
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1). Display Type: VATN/Negative/Transmissive S — s |E
2). Viewing Angle: 6:00 O'clock pud —+0.10 r-14] oo-0e7
3). Driving Method: 1/16Duty, 1/5Bias, VDD5.0V,VLCD4.5V T o
4). Driver: ST7066U-0A /4bit or 8bit MPU B R NoE T DoP IO NGB!
5). Backlight Type: Edge/White/Vled5.0V/120mA SENERALTOL ONIT
6). Operating Temp: -20°C~70°C —= - o \UJ Display Zone Co., Ltd.
7). Storage Temp: -30°C~80°C — g ==
8). RoHS Compliant e v | @}
T B SIZE. A4 PROJECTION | Page
1 [ 2 3 | 4 O 6

2.1 Mechanical Drawing

e

( D Display Zone

2. MODULE STRUCTURE

Ver:1.0
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2.2 Interface Pin Description

Pin No. | Symbol CExterna_aI Function Description
onnection
1 VSS Power Supply Ground
2 VDD Power Supply Supply Voltage for Logic (+5.0V)
3 VO Adj Power Supply | Contrast adjustment
4 RS MPU Szgster Select signal. RS=0: Command, RS=1:
5 R/W MPU \I/?V?ﬁg/erte select signal, R/\W=1: Read R/W: =0:
6 E MPU Operation Enable signal. Falling edge triggered.
7-10 | DBO~DB3 MPU Eour low order bi-directional three.—state Qata bus.
lines. These four are not used during 4-bit operation.
11-14 | DB4~DB7 MPU III:rc:;JSr high order bi-directional three-state data bus
15 LED+ Power Supply Backlight Anode (+5.0V via on-board resistor)
16 LED- Power Supply Backlight Cathode (Ground)
2.3 Block diagram
VSS
VoD <" | cD PANEL
W LcD
E CONTROLLER
DB0-DB3 ——— AND - SEG | SEG
DRIVER
CONTROL
DB4-DB7 o—— SIGNALS LCD
DRIVER
RES
T # — BACKLIGHT
2.4 Contrast adjust
VDD VDD i
VES T
LCM vof—+ [wr == LCM
Vo VR =
VEE
ES

Internal Power

External Power

Voo-Vo: LCD Driving voltage VR: 10k~20k

Ver:1.0
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2.5 DISPLAY CHARACTER ADDRESS CODE

112 (3|4 |56 |7[8]9[1]|11]12[13 |14 [15|16 17181920
00 |01/02|03|04 05|06 |07 |08|09|0A|0OB|OC|OD|OE|OF |10 |11 12|13
40 | 41 |42 |43 |44 | 45|46 | 47 |48 | 49 |4A | 4B |4C |4D |4E | 4F | 50 | 51 | 52 | 53

2.6 Timing Characteristics
Write mode timing diagram
£ VIHI
R3 ><FVIL1 ><
RW N\ ?_/
E /| \ /
DBO-DB7 >< Valid data ><
Write cycle (Ta=25C, VDD=3.3V)
Symbol Characteristics Test Condition Min. Typ. | Max. | Unit
Tc Enable Cycle Time Pin E 1200 - - ns
Tpw Enable Pulse Width Pin E 460 - - ns
TR, TF Enable Rise/Fall Time Pin E - - 25 ns
TAS Address Setup Time Pins: RS,RW E 0 - - ns
TAH Address Hold Time Pins: RS,RW,E 10 - - ns
TDSW Data Setup Time Pins: DBO-DB7 80 - - ns
TH Data Hold Time Pins: DBO-DB7 10 - - ns
Write cycle (Ta=25C, VDD=5.0V)
Symbol Characteristics Test Condition Min. Typ. | Max. | Unit
Tc Enable Cycle Time Pin E 1200 - - ns
Tpw Enable Pulse Width Pin E 140 - - ns
TR, TF Enable Rise/Fall Time Pin E - - 25 ns
TAS Address Setup Time Pins: RS,RW,E 0 - - ns
TAH Address Hold Time Pins: RS,RW.E 10 - - ns
TDSW Data Setup Time Pins: DBO-DB7 40 - - ns
TH Data Hold Time Pins: DBO-DB7 10 - - ns
Ver:1.0 9/28 2023/06/12
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Read mode timing diagram

RS

RW /

DB0-DB7

“VIHI
. VILI

i

tPw

Valid data

Read cycle (Ta=25°C, VDD=3.3V)

tC

Symbol Characteristics Test Condition Min. Typ. | Max. | Unit
Tc Enable Cycle Time Pin E 1200 - - ns
Tpw Enable Pulse Width Pin E 480 - - ns
TR, TF Enable Rise/Fall Time Pin E - - 25 ns
TAS Address Setup Time Pins: RS,RW,E 0 - - ns
TAH Address Hold Time Pins: RS,RW,E 10 - - ns
TDDR Data Setup Time Pins: DBO-DB7 - - 320 ns
TH Data Hold Time Pins: DBO-DB7 10 - - ns
Read cycle (Ta=25°C, VDD=5.0V)
Symbol Characteristics Test Condition Min. Typ. | Max. | Unit
Tc Enable Cycle Time Pin E 1200 - - ns
Tpw Enable Pulse Width Pin E 140 - - ns
TR,TF Enable Rise/Fall Time Pin E - - 25 ns
TAS Address Setup Time Pins: RS,RW,E 0 - - ns
TAH Address Hold Time Pins: RS,RW,E 10 - - ns
TDDR Data Setup Time Pins: DBO-DB7 - - 100 ns
TH Data Hold Time Pins: DBO-DB7 10 - - ns
Ver:1.0 10/ 28 2023/06/12
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2.7 Instruction description

2.71 Outline
To overcome the speed difference between the internal clock of ST7066U and the MPU clock,

ST7066U performs internal operations by storing control in formations to IR or DR. The internal
operation is determined according to the signal from MPU, composed of read/write and data bus.
Instructions can be divided largely into four groups:
1). ST7066U function set instructions (set display methods, set data length, etc.)
2). Address set instructions to internal RAM
3). Data transfer instructions with internal RAM

4). Others
The address of the internal RAM is automatically increased or decreased by 1.

Note: during internal operation, busy flag (DB7) is read “High”.
Busy flag check must be preceded by the next instruction.

Ver:1.0 11/28 2023/06/12
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2.72 Instruction Table

Instruction Code Description
Instruction| .. | - w/|pe7|pes| oes|ps4|pe3|ps2 | pe1| DBO Description Time
(270KHz)
Clear Write "20H" to DDRAM. and
Displa o|lo|o|o0o|o0o|o0o| 0| o] o0o]| 1 |setDDRAM addressto 1.52 ms
play "00H" from AC
Set DDRAM address to
Return "00H" from AC and return
Home o|lo|o|o|o|o0o| ol ol 1| x |cusortoitsoriginal position] 1.52 ms
if shifted. The contents of
DDRAM are not changed.
Sets cursor move direction
and specifies display shift.
ggﬁw Mode olo| ool o] 0] o] 1]|U0| 8 [Theseoperationsare 37 us
performed during data write
and read.
p D=1:entire display on
BIT?IE(IZ?EF ool o|lo]|o]| o] 1 D | ¢ | B |C=1:cursoron 37 us
B=1:cursor position on
Set cursor moving and
C}JFSDF or display shift control bit, and
Display oo |lo| o] o0of|1|sC|RL| x| x T 37 us
Shift the direction, without
changing DDRAM data.
] DL:interface data is 8/4 bits
gté?ctlon olo |l ol ol 1 |oL| N| F | x| x [Nnumberofline is 2/1 37 us
F:font size is 5x11/5x8
Set CGRAM Set CGRAM address in
1
address 0| 0] o0 AC5 | AC4 | AC3 | AC2 | ACT |ACO[- 2 " 37 us
Set DDRAM Set DDRAM address in
1
address 0| o0 ACB | ACS | AC4 | AC3 | AC2 | ACT|ACO |\ -~ 37 us
Whether during internal
Read Busy operation or not can be
flag and 0 | 1 | BF | AC6|AC5|AC4 | AC3 | AC2 | AC1 | ACO [known by reading BF. The O us
address contents of address counter,
can also be read.
. - Write data into internal
;.:;Frgiﬂata 1 0 |D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |RAM 37 us
(DDRAM/CGRAM)
Read data from internal
ﬁg&dﬁﬁ 1 1 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |RAM 37 us
(DDRAM/CGRAM)
NOTE:

When an MPU program with checking the busy flag (DB7) is made, it must be necessary
1/2fosc is necessary for executing the next instruction by the falling edge of the “E” signal after the
busy flag (DB7) goes to “Low”.

Ver:1.0
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2.73 Contents
1) Clear display

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

0 0 0 0 0 0 0 0 0 1
Clear all the display data by writing “20H” (space code) to all DDRAM address, and set DDRAM
address to “O0H” into AC (address counter).
Return cursor to the original status, namely, bring the cursor to the left edge on the fist line of the
display.
Make the entry mode increment (I/D="High”).

2) Return home
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 0 0 0 0 0 1 -
Return home is cursor return home instruction.
Set DDRAM address to “00H” into the address counter.
Return cursor to its original site and return display to its original status, if shifted.
Contents of DDRAM does not change.

3) Entry mode set
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 0 0 0 0 1 I/D SH
Set the moving direction of cursor and display.
I/D: increment / decrement of DDRAM address (cursor or blink)
When I/D="high”, cursor/blink moves to right and DDRAM address is increased by 1.
When I/D=“Low”, cursor/blink moves to left and DDRAM address is increased by 1.
*CGRAM operates the same way as DDRAM, when reading from or writing to CGRAM.
SH: shift of entire display
When DDRAM read (CGRAM read/write) operation or SH="Low”, shifting of entire display is not
performed. If SH =“High” and DDRAM write operation, shift of entire display is performed according
to I/D value. (I/D="high”. shift left, I/D=“Low”. Shift right).

4) Display ON/OFF control
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 0 0 0 1 D C B

Control display/cursor/blink ON/OFF 1 bit register.

D: Display ON/OFF control bit

When D=“High”, entire display is turned on.

When D=“Low”, display is turned off, but display data remains in DDRAM.

C: cursor ON/OFF control bit

When D=“High”, cursor is turned on.

When D=“Low”, cursor is disappeared in current display, but I/D register preserves its data.

B: Cursor blink ON/OFF control bit

When B="High”, cursor blink is on, which performs alternately between all the “High” data and

display characters at the cursor position.

Ver:1.0 13 /28 2023/06/12
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When B=“Low”, blink is off.

5) Cursor or display shift

RS

R/W

DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

0

0

0 0 0 1 S/IC R/L

Shifting of right/left cursor position or display without writing or reading of display data.
This instruction is used to correct or search display data.

During 2-line mode display, cursor moves to the 2nd line after the 40th digit of the 1st line.
Note that display shift is performed simultaneously in all the lines.

When display data is shifted repeatedly, each line is shifted individually.

When display shift is performed, the contents of the address counter are not changed.
Shift patterns according to S/C and R/L bits

S/C R/L | Operation
0 0 Shift cursor to the left, AC is decreased by 1
0 1 Shift cursor to the right, AC is increased by 1
1 0 Shift all the display to the left, cursor moves according to the display
1 1 Shift all the display to the right, cursor moves according to the display

6) Function set

RS

R/W

DB7

DB6

DB5

DB4

DB3

DB2

DB1

DBO

0

0

0

0

DL

DL: Interface data length control bit

When DL="High”, it means 8-bit bus mode with MPU.

When DL=“Low”, it means 4-bit bus mode with MPU. Hence, DL is a signal to select 8-bit or 4-bit

bus mode.

When 4-but bus mode, it needs to transfer 4-bit data twice.

N: Display line number control bit
When N=“Low”, 1-line display mode is set.
When N=“High”, 2-line display mode is set.
F: Display line number control bit
When F=“Low”, 5x8 dots format display mode is set.
When F="High”, 5x11 dots format display mode.

7) Set CGRAM address
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 1 AC5 AC4 AC3 AC2 AC1 ACO
Set CGRAM address to AC.
The instruction makes CGRAM data available from MPU.
8) Set DDRAM address
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 1 AC6 AC5 AC4 AC3 AC2 AC1 ACO
Set DDRAM address to AC.
Ver:1.0 14 /28 2023/06/12
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This instruction makes DDRAM data available form MPU.

When 1-line display mode (N=LOW), DDRAM address is form “O0H” to “4FH”.In 2-line display mode
(N=High), DDRAM address in the 1st line form “00H” to “27H”, and DDRAM address in the 2nd line
is from “40H” to “67H".

9) Read busy flag & address

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

0 1 BF AC6 AC5 AC4 AC3 AC2 AC1 ACO
This instruction shows whether ST7066U is in internal operation or not.
If the resultant BF is “High”, internal operation is in progress and should wait BF is to be LOW, which
by then the nest instruction can be performed. In this instruction you can also read the value of the
address counter.

10) Write data to RAM

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

1 0 D7 D6 D5 D4 D3 D2 D1 DO

Write binary 8-bit data to DDRAM/CGRAM.
The selection of RAM from DDRAM, and CGRAM, is set by the previous address set instruction
(DDRAM address set, CGRAM address set).
RAM set instruction can also determine the AC direction to RAM.
After write operation. The address is automatically increased/decreased by 1, according to the entry
mode.

11) Read data from RAM

RS

R/W

DB7

DB6

DB5

DB4

DB3

DB2

DB1

DBO

1

1

D7

D6

D5

D4

D3

D2

D1

DO

Read binary 8-bit data from DDRAM/CGRAM.

The selection of RAM is set by the previous address set instruction. If the address set instruction of
RAM is not performed before this instruction, the data that has been read first is invalid, as the
direction of AC is not yet determined. If RAM data is read several times without RAM address
instructions set before, read operation, the correct RAM data can be obtained from the second. But
the first data would be incorrect, as there is no time margin to transfer RAM data.

In case of DDRAM read operation, cursor shift instruction plays the same role as DDRAM address
set instruction, it also transfers RAM data to output data register.

After read operation, address counter is automatically increased/decreased by 1 according to the
entry mode.

After CGRAM read operation, display shift may not be executed correctly.

NOTE: In case of RAM write operation, AC is increased/decreased by 1 as in read operation.
At this time, AC indicates next address position, but only the previous data can be read by the
read instruction.

Ver:1.0 15/ 28 2023/06/12
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2.74 Initial Program Code Example

# Initial Program Code Example For 8051 MPU(8 Bit Interface):

INITIAL_START:
CALL DELAY40mS

MOV AR3EH JFUMNCTION SET
CALL  WRINS_NOCHK |8 bit N=1,5"7dot
CALL DELAY37us

MOV AR3EH JFUNCTION SET
CALL WRINS_NOCHK 8 bit N=1,5"7dot
CALL DELAY37us

MOV AROFH [DISPLAY ON
CALL WRINS_CHK
CALL DELAY37u3

MOV ARDIH JCLEAR DISPLAY
CALL WRINS_CHK
CALL DELAY1.52m5

MOV ARDEH [ENTRY MODE SET
CALL WRINS_CHK JCURSOR MOWES TO RIGHT
CALL DELAY37u3

MAIN_START:

HAHEK
HAHIK
HAHEK
HAHEK

WRINS_CHK:
CALL CHK_BUSY
WRINS_NOCHK:

CLR RS EX:Port 3.0
CLR RW JEX:Port 3.1
SETB E EX:Port 3.2
MOV  P1A ;EX:Port 1=Data Bus
CLR E
MoV P1#FFH ;For Check Busy Flag
RET
CHK_BUSY: :Check Busy Flag
CLR RS
SETE RW
SETB E
JB P1.7.%
CLR E
RET

Ver:1.0 16 /28 2023/06/12
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# Initial Program Code Example For 8051 MPU(4 Bit Interface):

INITIAL_START:

WRINS_CHK:

CALL DELAY40mS CALL CHK_BUSY
WRINS_NOCHK:
MOV A #3EH [FUNCTION SET PUSH A
CALL WRINS_ONCE 8 bit,N=1,5"7dot ANL  A#FOH
CALL DELAY3TuS CLR Rs EX:Port 3.0
CLR RW EX:Port 3.1
MOV A#28H JFUNCTION SET SETB E EX:Port 3.2
CALL WRINS_NOCHEK 4 bit,N=1,5"7dot MOV P1.A EX:Port1=Data Bus
CALL DELAY37uS CLR E
POP A
MOV A#28H JFUNCTION SET SWAP A
CALL WRINS_NOCHK 4 bit,N=1,5"7dot WRINS_ONCE:
CALL DELAY37uS ANL A #FOH
CLR RS
MOV A#OFH DISPLAY ON CLR RW
CALL WRINS_CHK SETE E
CALL DELAY37uS MOV P1A
CLR E
MOV A#O1TH CLEAR DISPLAY MOV P1#FFH ;For Check Bus Flag
CALL WRINS_CHK RET
CALL DELAY1.52mS :
CHK_BUSY: ;Check Busy Flag
MOV A#O6H ENTRY MODE SET PUSH A
CALL WRINS_CHK MOV P1#FFH
CALL DELAY37uS a1
: CLR RS
MAIN_START: SETB RW
XHXX SETB E
XXXX MOV AP1
KHEX CLR E
XHXX MOV P1#FFH
CLR RS
SETBE RW
SETB E
NOP
CLR E
JB  ATH
POP A
RET
Ver:1.0 17 /28 2023/06/12
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2.8 Character Generator ROM

English /Japan

bE-b0

b -bd i nnno ooo1|oo1o|oo11 |o100|o101|o110 {0111 |1000 1001 [1010 (1011 [1100 |1101

CG Eoel |8 | 0 | PR | e HHH | Dy | .
0020 RAM B (e = o [
HE =1 =1 T | B
0001| (2) e |58 | e | e | E B | | | e
0010/ (3) | e | B (B * | !Ej ]?-.
ol Pl Pl el = T
0011 (4) 1% 'n:= !u-l' -:= lHl. ::: HE f{_’l _];_!- .EE
TR T T R T O
0100| () e | B | (R | | R e ;L 'r i
H i
= s e R e
0101| (8) ar |k | B | REBF (R Gl O I I 5
cE | R | B 3 | B
e wid | BT wn" T wsman | ® s | wew
on1o| @ b=l i !' L EC J e ” ] |
H
Haw' |
- .l
hl
i

H
i : e & seeey
011 (&) “uil e ). # g - il
T.r-'-“_ .1 .--._ ..-I: E'_. - -_'_ i:
ooo ([ | B | |5 | o [ e |
P s L — T s
1001| @) A2 ;!1 T || o, < i
S |
.. *—F T-? .. - LAY .“i .... I -
1010| @ | 0 | | o | e sof 552 Y 6 O] 5
@ tf EF AR e | | e | 17
1011 il sl e S i s o 2 R TR | 558
H | #E H | HH
’} ..I. :I - | [ i o T ] Tl
1100 | ) [ |50 | P | B == | [ o | [
- s . 23] [ "
wor| @ | = =P |3 [ | o | T |
_.? - ._"._. - am .- LiL L] ..FI $ ._-.-_
1110 | (7) | R g e -t | L% |els
-. ..-= ? - - -_i E
1111 | @) o | | [ [ [ B |

Ver:1.0 18/ 28 2023/06/12
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D

English / European

i
Eanad —

b

= pE m i el A
5 e e e
3 e B
. e i e P

g T o e e e
5 [ T i LIl ETH .
gk T AT kh BRIl e TR
g o e o = | [=1
3. e | L e =
S K 2 S e B i
S i REE — i e
m " f -n”_ W.. I r-l-m.." f ““ _..-.. m“... g
: e o ; B
g H=l e e - | S TR
g g €| & 8 € e |c|e&
198 |8 s E 8 5 e | £ | E

19/28 2023/06/12
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English / European
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2.9 Quality Specifications

Inspection Standard : MIL-STD-105E Table Normal Inspection Single Sampling Level I.
Equipment: Gauge, MIL-STD. Powertip Tester. Sample
Defect Level : Major Defect AQL 0.4; Minor Defect AQL 1.5.
OUT Going Defect Level : Sampling.
Manner of appearance test:
1). The test be under 40Wx2 fluorescent light ' and distance of view must be at 30 cm.
2). The test direction is base on about around 45° of vertical line. (Fig. 1)
3). Definition of area. (Fig. 2)

eyes €yes

Iy 45

J J - -
(Fig. 1)

B area: Outside of viewing area

N

A area : viewing area

(Fig. 2)
Specification:
NO Item Criterion Level
1.1 The part number is inconsistent with work order of Production. Major
01 Product condition | 1.2 Mixed production types. Major
1.3 Assembled in inverse direction. Major
02 Quantity 2.1 The quantity is inconsistent with work order of production. Major
. . . 3.1 Product dimension and structure must conform to Structure .

03 | Outline dimension | = Major

diagram
4.1 Missing line character. dot and icon. Major
4.2 No function or no display. Major
04 | Electrical Testing | 4.3 Output data is error. Major
4.4 LCD viewing angle defect. Major
4.5 Current consumption exceeds product specifications. Major
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05

Black or white

dot. scratch.

contamination
Round type

b = (X+Y)/2

5.1 Round type:

5.1.1 display only:

* White and black spots on display 0.25mm, no more than Four white
or black spots present.

* Densely spaced: NO more than two spots or lines with in 3mm

5.1.2 Nom-display:
Dimension (diameter: @)
Acceptance(Q'ty)
®<0.20mm

Accept no dense
0.10mm<®=<0.20mm 3
0.20mm<®=<0.25mm 2
Total 4

5.1.3 Line type:
Dimension (diameter : @)
Acceptance (Q'ty)
Length

width

A area

B area

w<0.03mm

Accept no dense

Don't counts

L<3.0mm
0.03mm<®=<0.05mm 4
Don't count

L<2.5mm
0.05mm<®0.075mm
Don't count

w>0.075mm
As round type

Minor

06

Polarizer Bubble

Dimension (diameter: @)
Acceptance(Q'ty)

A area

B area

®<0.20mm

Accept no dense

Don't count
0.20mm<®<0.50mm 3
Don't count
0.50mm<®<1.00mm 2
Don't count

®>1.00mm 0
Don't count

Total quantity 4
Don't count

Minor

Ver:1.0
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Acceptable criterion
X Y Z
=2 0.5mm =t/2
Chip
X
\ Acceptable criterion
¢ AL X Y Z
Remark: =2 05mm | =t
X: Length z
direction
Acceptable criterion
Y: Short < % 7
direction hal3l ;2 = =t
07 3 not reach fo Minor
Z: Thickness
direction
t: Glass thickness Acceptable criterion
. X Y Z
W: Terminal Disregard =02 =t
Width
Acceptable criterion
X Y Z
=5 <2 =13
(1) Pin hole
Segment ¢ < 0.10mm is acceptable.
pattern
08 |w-= Segment Point Size Acceptable Qty Minor
width p=1/4W Disregard
/AW« ¢=1/2W 1
¢ = (X+Y)/2 $=1/2W 0
Unit: mm
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(1) Backlight can't work normally.
Backlight
09 clements (2) Backlight doesn't light or color is wrong. Major
(3) llumination source flickers when lit.
(1) Not allow heavy dirty and solder ball on PCB.
(The size of dirty refer to point and dust defect)
10 | Soldering (2) Over 50% of lead should be soldered on Land. Major
Lead
Land
50% lead
(1) Copper wire should not be rusted
(2) Not allow crack on copper wire connection.
11 | Wire Major
(3) Not allow reversing the position of the flat cable.
(4) Not allow exposed copper wire inside the flat cable.
(1) Not allow screw rust or damage. )
12 | PCB Major
(2) Not allow missing or wrong putting of component.
Protruded \ \
13 | W: Terminal WA\ Acceptable critena: Major
Width N | Y =04
X
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1) Position
W
l —= Wt ITO <
14 | TAB /r/ W1s1/3W Maijor
Niamgl
1 B 1ap H1<1/3H
A.Zone
Maximum 2 minor non-conformities per one unit.
Defect distance: each point to be separated over 10mm
Total no. of
15 Major
acceptable B. Zone
Defect . o .
It is acceptable when it is no trouble for quality and assembly
in customer’s end product.
Reliability test condition:
Item Content Condition Note
High Temperature | Endurance test applying the hlgh +80°C.48hrs 2
storage storage temperature for a long time.
Low Temperature Endurance test applying the Iow_ +80°C,48hrs 1, 2
storage storage temperature for a long time.
. Endurance test applying the electric
High Tgmperature stress (voltage & current) and the high | +70°C 48hrs 2
Operation ,
thermal stress for a long time.
Low Temperature Endurance test applying the electric
mp stress (voltage & current) and the low -20°C,48hrs 1, 2
Operation ,
thermal stress for a long time.
Endurance test applying the electric
High Temperature / | stress (voltage & current) and the high o o
Humidity Operation | thermal with high humidity stress for a +40°C,90% RH, 48hrs 1, 2
long time.
Endurance test applying the electric 0 . o . o
Thermal Shock . 0°C,30min->25°C,5min->50°C,3
; stress (voltage & current) during a cycle D
resistance . Omin = 1 cycle 10 cycles
of low and high thermal stress.
Endurance test applying vibration to 10-55Hz, 15mm amplitude. 60
Vibration test Pplying sec in each of 3 directions X,Y,Z 3

simulate transportation and use.

For 15 minutes

Static electricity
test

discharge.

Endurance test applying electric static

VS=800V, RS=1.5kQ,
CS=100pF One time
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Note 1: No condensation to be observed.
Note 2: Conducted after 4 hours of storage at 25°C, 0%RH.
Note 3: Test performed on product itself, not inside a container.

3.0 Package Specifications

L] A fEF'E COVER FOAM L245mmeW285mmeHY mm ANTISTATIC x 1 Pcs

LCD Module

B
Inner Box _——
L310mmxW256mmxHE2mm U
Carton —
L540mmxW330mmxH335mm
\
ltem Quantity
LCD Module (A) 1-45 Per Inner Box (45 as Major / Maximum)
Inner Box (B) 1-10  Per Carton (10 as Major / Maximum)

4.0 Precautions When Using These LCM Display Modules

Precaution for using LCD/LCM

LCD/LCM is assembled and adjusted with a high degree of precision. Do not attempt to make any
alteration or modification. The followings should be noted.
General Precautions:
1). LCD panel is made of glass. Avoid excessive mechanical shock or applying strong pressure onto the
surface of display area.
2). The polarizer used on the display surface is easily scratched and damaged. Extreme care should be
taken when handling. To clean dust or dirt off the display surface, wipe gently with cotton, or other soft
material soaked with isoproply alcohol, ethyl alcohol or trichlorotriflorothane, do not use water, ketone or
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aromatics and never scrub hard.

3). Do not tamper in any way with the tabs on the metal frame.

4). Do not make any modification on the PCB without consulting Display Zone

5). When mounting a LCM, make sure that the PCB is not under any stress such as bending or twisting.
Elastomer contacts are very delicate and missing pixels could result from slight dislocation of any of the
elements.

6). Avoid pressing on the metal bezel, otherwise the elastomer connector could be deformed and lose
contact, resulting in missing pixels and also cause rainbow on the display.

7). Be careful not to touch or swallow liquid crystal that might leak from a damaged cell. Any liquid crystal
adheres to skin or clothes, wash it off immediately with soap and water.

Static Electricity Precautions:

1). CMOS-LSI is used for the module circuit; therefore operators should be grounded whenever he/she
comes into contact with the module.

2). Do not touch any of the conductive parts such as the LS| pads; the copper leads on the PCB and the
interface terminals with any parts of the human body.

3). Do not touch the connection terminals of the display with bare hand; it will cause disconnection or
defective insulation of terminals.

4). The modules should be kept in anti-static bags or other containers resistant to static for storage.

5). Only properly grounded soldering irons should be used.

6). If an electric screwdriver is used, it should be grounded and shielded to prevent sparks.

7). The normal static prevention measures should be observed for work clothes and working benches.
8). Since dry air is inductive to static, a relative humidity of 50-60% is recommended.

~— — ~— ~—

Soldering Precautions:

1). Soldering should be performed only on the 1/O terminals.

2). Use soldering irons with proper grounding and no leakage.

3). Soldering temperature: 280°C +10°C

4). Soldering time: 3 to 4 second.

5). Use eutectic solder with resin flux filling.

6). If flux is used, the LCD surface should be protected to avoid spattering flux.
7). Flux residue should be removed.

~— —r —r N ' S~

Operation Precautions:

1). The viewing angle can be adjusted by varying the LCD driving voltage Vo.

2). Since applied DC voltage causes electro-chemical reactions, which deteriorate the display, the applied
pulse waveform should be a symmetric waveform such that no DC component remains. Be sure to use the
specified operating voltage.

3). Driving voltage should be kept within specified range; excess voltage will shorten display life.

4). Response time increases with decrease in temperature.

5). Display color may be affected at temperatures above its operational range.

6). Keep the temperature within the specified range usage and storage. Excessive temperature and
humidity could cause polarization degradation, polarizer peel-off or generate bubbles.

7). For long-term storage over 40°C is required, the relative humidity should be kept below 60%,and avoid
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direct sunlight.

Limited Warranty

Display Zone LCDs and modules are not consumer products, but may be incorporated by Display Zone's
customers into consumer products or components thereof, Display Zone does not warrant that its LCDs
and components are fit for any such particular purpose.

The liability of Display Zone is limited to repair or replacement on the terms set forth below. Display Zone
will not be responsible for any subsequent or consequential events or injury or damage to any personnel or
user including third party personnel and/or user. Unless otherwise agreed in writing between Display Zone
and the customer, Display Zone will only replace or repair any of its LCD which is found defective
electrically or visually when inspected in accordance with Display Zone general LCD inspection standard .
(Copies available on request)

No warranty can be granted if any of the precautions state in handling liquid crystal display above has been
disregarded. Broken glass, scratches on polarizer mechanical damages as well as defects that are caused
accelerated environment tests are excluded from warranty.

In returning the LCD/LCM, they must be properly packaged; there should be detailed description of the
failures or defect.

Unless relevant quality agreements signed with customer and law enforcement, for a period of 12 months
from date of production, all products (except automotive products) Display Zone will replace or repair any
of its LCD/LCM modules which are found to be functional defect when inspected in accordance with
Display Zone LCD/LCM acceptance standards (copies available upon request). Cosmetic/visual defects
must be returned to Display Zone within 90 days of shipment. Confirmation of such date should be based
on freight documents. The warranty liability of Display Zone is limited to repair and/or replacement on the
terms above. Display Zone will not be responsible for any subsequent or consequential events.
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