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SPECIFICATIONS OF

LCD MODUL

E

1.Features

5x8 dots with cursor

Built-in controller (ST7066U-0A or equivalent)

+5V power supply

Easy interface with 4-bit or 8-bit MPU

Display Mode: STN(Yellow-Green), positive transflective
Viewing angle: 6:00 O’clock

LED backlight(Yellow-Green) to be driven by pinl5, pin16

NoohkwhpE
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3.Absolute maximum ratings
Item Symbol Sandard Unit
Power voltage Vpp-Vss 0 - 7.0 Vv
Input voltage VIN VSS - VDD
Operating temperature range VOP 0 - +50 e
Storage temperature range VST -20 - +60
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4.Block diagram

COM9~16
VDD —
VeSS —
vo —— LCD
RS —] CONTROLLER | “OMI~8 LCD PANEL <:
R/ ?]jj‘f AND
DRIVER {
DBO-DB? SEOI= 0
LED+ & A
LED BKL
LED— K
5.Interface pin description
, External :
Pin no. Symbol GaEsier Function
1 Vss Signal ground for LCM (GND)
2 Vop Power supply Power supply for logic (+5V) for LCM
3 Vo Contrast adjust
4 RS MPU Register select signal
5 R/W MPU Read/write select signal
6 E MPU Operation (data read/write) enable signal
Four low order bi-directional three-state data buslines.
7~10 DB0~DB3 MPU Used for data transfer between the MPU and the LCM.
These four are not used during 4-bit operation.
N N Four high order bi-directional three-state data bus lines.
n-14 DB4-DB7 MPU Used for datatransfer between the MPU
15 LED+ LED BKL power Power supply for BKL (+5.0V)
16 LED- supply Power supply for BKL (GND)
6.Contrast adjust
VDD
LCM vo %Dvre —

VSS

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

V:C
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7.0ptical characteristics

07 o 5
% 7 12:00 w
N /
/ 9:00 / 3:00
6:00
STN type display module (Ta=25C, VDD=5.0V)
Item Symbol | Condition Min. Typ. Max. Unit
01 - 20 - deg
Viewing angle h2 C=2 - 40 -
D1 35
D2 35
Contrast ratio Cr - 6 - -
Response time (rise) T: - - 200 250 ms
Response time (fall) T: - - 300 350
8.Electrical characteristics
LED Backlight circuit (color: Yellow-Green)
o K
W WY
r W ¥ Xz
o A

2x11=22
LED ratings (voltage= 5.0V, TA =257TC)

Item Symbol Min Typ. Max Unit
Forward Voltage Vak 3.8 4.1 4.4 V
Forward current IF - 85 - mA
Power P 750 mwW
Peak wave length Ap 570 - 575 nm
Luminance Lv 80 Cd/m?
DC characteristics

Parameter Symbol Conditions Min. | Typ. | Max. Unit
Supply voltage for LCD Voo-Vo | Ta=25C 4.1 4.3 45 Vv
Input voltage Vb 4.7 5.0 55
Supply current lop Ta=25C, Vop=5.0V - 15 25 mA
Input leakage current like -1 - 1.0 UA
“H” level input voltage Vi1 0.7Voo - Vb
“L” level input voltage Vi Twiceinitial value or less -0.3 - 0.6 v
“H” level output voltage Von LOH=-0.1mA 3.9 - Voo
“L” level output voltage VoL LOH=0.1ImA - - 0.4
Backlight supply Current I Vieo+=5.0V R=6.8Q - 85 - mA
V:C 3/18 2010/04/30
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Read cycle (Ta=25'C, VDD=5.0V)

Parameter Symbol Test pin Min. Typ. Max. Unit

Enable cycletime tc 1200 - -

Enable pulse width tow E 140 - -

Enable rise/fall time tr, It - - 25

Address setup time tas RS, RI'W,E 0 - - ns

Address hold time tan RS, RI'W,E 10 - -

Daa setup delay taar - - 100

Daahold time th DBO-DBY 10 - -
Read mode timing diagram

><;\;111; 5><
B VILI 4
RW N
wy |
(DDR | I tH

DBO-DB7 >j: Valid daa

Write cycle (Ta=25°C, vVDD=5.0V)
Parameter Symbol Test pin Min. Typ. Max. Unit

Enable cycletime tc 1200 - -

Enable pulse width tow E 140 - -

Enable rise/fall time tr, t - - 25

Address setup time tes RS, R/'W,E 0 - - ns

Address hold time tan RS, RI'W,E 10 - -

Daa setup delay tdsw 40 - -

Daahold time th DBO-DBY 10 - -
Write modetiming diagram

VIHI _><
RS >< VILI ¢
o — e oEw |

DBO-DBT

Valid data

V:C
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9. FUNCTION DESCRIPTION
@ System Interface
This chip has all two kinds of interface type with MPU : 4-bit bus and 8-bit bus. 4-bit bus and 8-bit bus is
selected by DL bit in the instruction register.

@ Busy Flag (BF)
When BF = "High", it indicates that the internal operation is being processed. So during this time the next
instruction cannot be accepted. BF can be read, when RS = Low and R/W = High (Read Instruction Operation),
through DB7 port. Before executing the next instruction, be sure that BF is not high.

@ Address Counter (AC)
Address Counter (AC) stores DDRAM/CGRAM address, transferred from IR. After writing into (reading from)
DDRAM/CGRAM, AC is automatically increased (decreased) by 1. When RS = "Low" and R/W = "High", AC
can be read through DBO - DB6 ports.

@ Display Data RAM (DDRAM)
DDRAM stores display data of maximum 80 x 8 bits (80 characters). DDRAM address is set in the address
counter (AC) as a hexadecimal number.

Displayposition | 1 | 2 | 3 |4 | 5|6 | 7 | 8|9 |10 111213 |14 |15 16
DDRAM address | 00 | 01 |02 |03 |04 |05 |06 |07 |08 | 09 | OA| OB| OC| OD| OE| OF
DDRAM address | 40 | 41 | 42 |43 | 44 |45 | 46 | 47 | 48 | 49 | 4A| 4B| 4C| 4D| 4E| 4F

@ CGROM (Character Generator ROM)
CGROM has a 5 x 8 dots 204 characters pattern and a 5 x 10 dots 32 characters pattern. CGROM has
204 character patterns of 5 x 8 dots.
@ CGRAM (Character Generator RAM)
CGRAM hasupto 5 8 dot, 8 characters. By writing font data to CGRAM, user defined characters can be
used.

Character Code CGRAM Character Patterns
(DDRAM Data) Address (CGRAM Data)
ba [b7[bE[b5[ba[b3[b2[b1[b0| b5 [bd [b3 b2 b1 b0 | b7 [b6[b5 b4 b3 b2 ][ b1 | b0
olo|0 olo|o 1111 1]1
olo]|o olo]1 ojlol1]o]|0
olo|0 ol1]0 olofl1]|0]|0O
olo|0 ol1]1 olof1]|0o]|0O
o9 ool YA ToTo] | | [oTolalolo
olo|0 1101 olof1]|0o]|0O
o|lo|o 111]0 olol1]o]|0
olo|0 1111 olo|o|o|oO
K olo|oO 111]1]1]0
oo olol1 1]lo|o|0[1
K ol1]0 1|lo|lo|0o[1
0|01 011 1]11]1]1]0
9% o Y " ToTo] | | Mo lalolo
0|01 1101 1|lo|ofl1]0
001 111]0 1]ojlo|o|1
0|01 1111 olo|o|o|oO

Relationship between CGRAM Addresses, Character Codes (DDRAM) and Character patterns (CGRAM Data)

Notes:

1. Character code bits 0 to 2 correspond to CGRAM address bits 3 to 5 (3 bits: 8 types).

2. CGRAM address bits 0 to 2 designate the character pattern line position. The 8th line is the cursor position
and its display is formed by a logical OR with the cursor. Maintain the 8th line data, corresponding to the cursor

V:C 5/18 2010/04/30
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display position, at 0 as the cursor display. If the 8th line data is 1, 1 bit will light up the 8th line regardless of
the cursor presence.
3. Character pattern row positions correspond to CGRAM data bits 0 to 4 (bit 4 being at the left).
4. As shown Table, CGRAM character patterns are selected when character code bits 4 to 7 are all 0. However,
since character code bit 3 has no effect, the R display example above can be selected by either character code
OOH or 08H.
5. 1 for CGRAM data corresponds to display selection and 0 to non-selection.
“-“I Indicates no effect.

@ Cursor/Blink Control Circuit
It controls cursor/blink ON/OFF at cursor position.

10.Instruction description

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 internd operation is determined according to the
signa from MPU, composed of read/write and data bus (Refer to Table7).
Instructions can be divided largely into four groups:
1) ST7066U function set instructions (set display methods, set datalength, etc.)
2) Addresssetinstructionsto internal RAM
3) Datatransfer 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) isread “High”.
Busy flag check must be preceded by the next i nstruction.

Instruction Table

I nstruction code Execution
Instruction | o5 | rw| pB7| DBS| DBS| DB4| DB3| DB2| DB1| DBO Description time (fosc=
270KHZ
Clear Write “20H” to DDRA and set
Disol 0 0 0 0 0 0 0 0 0 1 | DDRAM address to “00H” from 1.53ms
splay AC
Set DDRAM addressto “00H”
Return From AC and return cursor to
0 0 0 0 0 0 0 0 1 - | Itsoriginal positionif shifted. 1.53ms
Home The contents of DDRAM are not
changed.
Entry mode Assign cursor moving direction
Set y 0 0 0 0 0 0 0 1 I/D | SH And blinking of entire display 39us
; Set display (D), cursor (C), and
8?2'33”221/ 0 0 0 0 0 0 1 D C | B | Blinking of cursor (B) on/off
Control hit.
c Set cursor moving and display
ursor or Shift control bit, and the
Display shift 0 0 0 0 0 1| SC RL - " | Direction, without changing of 3%us
DDRAM data.

Set interface data length (DL: 8
. Bit/4-bit), numbers of display

Function set 0 0 0 0 1 |DL| N F - * | Line (N: =2-line/1-line) and, 39us
Display font type (F: 5x11/5x8)

Set CGRAM add inadd

SACCRAM | 0 | 0| 0 | 1 |ACs|AC |AC3|AC2|ACL|ACD| Copar TS 30us
Set DDRAM add inadd

SADORAM | o | 0 | 1 |ACE|ACS|ACA|AC3| AC2|ACL|ACO| Coter ressinaddress 30us

Read busy Whether during internal
Operetion or not can be known

Flag and 0 | 1 | BF |ACB|ACS|AC4|AC3|AC2 |ACL| ACD| gheaibon oot be ot ous

Address Address counter can also be read.

i Write datainto internal RAM

Xvégf&gsaato 1| 0 |D7|D6|D5|D4|D3|D2|D1| DO | HDRAMICGRAM) 43us
Read dta from iterral RAM

Eﬁ‘;‘;‘g{a;aM 1| 1|D7|D6|D5|D4|D3|D2|D1| DO | DDRAMICCRAM) 43us

V:C 6/18 2010/04/30




GDM 1601A-FL-YBS-0A

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)
goesto “Low”.

Contents
1) Clear display

RS R/IW DB7Y 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/IW DB7Y 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/IW DB7Y 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 movesto right and DDRAM addressisincreased by 1.
When 1/D=“Low”, cursor/blink movesto left and DDRAM addressisincreased by 1.
*CGRAM operates the same way as DDRAM, when reading from or writing to CGRAM.

SH: shift of entiredisplay
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 |eft, 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.
V:C 7/18 2010/04/30
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When D="“Low”, display is turned off, but display dataremainsin 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 preservesits data

B: Cursor blink ON/OFF control bit
When B=“High”, cursor blink is on, which performs aternately between all the “High” data and display
characters at the cursor position.
When B=*“Low”, blink is off.

5) Cursor or display shift

RS RIW DB7Y DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 0 0 1 SIC R/L - -

Shifting of right/left cursor position or display without writing or reading of display data.
Thisinstruction 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 1< line.
Note that display shift is performed smultaneously 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

SC R/L Operation
0 0 Shift cursor to the left, AC isdecreased by 1
0 1 Shift cursor to theright, AC isincreased 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/IW DB7Y DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 0 1 DL N F - -

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 isa 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 s&t.
When N=“High”, 2-line display mode is s&t.
F: Display linenumber control bit
When F=“Low”, 5x8 dots format display modeis set.
When F=“High”, 5x11 dots format display mode.

7) Set CGRAM address

| RS [ RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO |
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| o | o | o | 1 | Acs | Ac4 | AC3 | AC2 | ACl | ACO |

Set CGRAM addressto AC.
The instruction makes CGRAM data available from MPU.

8) Set DDRAM address

RS RIW DB7Y DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 1 AC6 AC5 AC4 AC3 AC2 AC1 ACO

Set DDRAM addressto AC.
Thisinstruction makes DDRAM data available form MPU.
When 1-line display mode (N=LOW), DDRAM address is form “00H” to “4FH”.In 2-line display mode
(N=High), DDRAM address in the 14t line form “00H” to “27H”, and DDRAM addressin the 2nd lineis
from “40H” to “67H”.

9) Read busy flag & address

RS R/IW DB7Y DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 1 BF AC6 AC5 AC4 AC3 AC2 AC1 ACO

Thisinstruction shows whether ST7066U isin internal operation or not.

If the resultant BF is“High”, internal operation is in progress and should wait BF isto 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) Writedatato 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 datato DDRAM/CGRAM.
The selection of RAM from DDRAM, and CGRAM, is st by the previous address set instruction
(DDRAM address set, CGRAM address s&t).
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/IW DB7Y DB6 DB5 DB4 DB3 DB2 DB1 DBO
1 1 D7 D6 D5 D4 D3 D2 D1 DO

Read binary 8-bit datafrom DDRAM/CGRAM.

The selection of RAM s 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, asthere 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 ingruction, 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.
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After CGRAM read operation, display shift may not be executed correctly.
NOTE: In case of RAM write operation, AC is increased/decreased by 1 asin read operation.

At this time, AC indicates next address position, but only the previous data can be read by the read
ingruction.
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Standard character pattern

= COOMENZTOO CCONNNENE RN [n e CONTREECOZC | O N0 =20 | 02 0.
= OO0 “OOe-me-o0- OO 00T | ORI -0 -2 | OZROECO0-20 | 02208
L LD NN T W T, T | W U
u LLInm__| (NN LT LI, YU |1 T NS T}
- LLmm__| LI LW | L | U .
“._ T M T T [ Nt AT T T T T a | m
p— BREEEE (jiEo§ RN (RN UL (RN Ny PORNARL B FANEIMYRRL B Rl NINN
= Inm Iy [0 | W IOy B TUNEIRIINil Ao NINT
= e on i LT TR T T R WA
- - Ll By i [ [ININT]
= ATmMarnT | Irrm ama" | roaecnrn TN EETT r—Tan
m 1 mEim INNEN ] i rrim 111 W nmi L L n
| | mEIm I m 11 Imn_nim | I W 1 nml NN _ |11l I mife i m [ 1 N
= X oy e N NN | WO CONC ECI-00 JZCOOJCEZ | JCOCCO3JZ | CO OO J | ONC JCTE] [ = = mpm[nium]
—_ x g JmTmICC JCECOC O | JOCJ3CTOEC ECI-0O0 EEEEICO- | JCEsEss— | CW WO 0 | OeC JC T L] i mpun{u]
M L L LB L L L Ll | Jem L HLJ_LL el | JLLL LU | LU .| L e Lumm L
LN L e L& L LN L | JLE LIl 1N _IWLLI LU (WHT E WA [ LE__W_INL|
m _L E_EEEN L L L L | MWL L E_LLI Lm LI | Lk LE _LELU
= -m M Ll L] ML L EeEeEE | Ll N _IELL] LU L | L Lk LE__m_LL
- - 1L _EENJL L] 1 W L1 JL L L L | JLE LNl L - Lu (W Ny NPT | LE LU
u L] i min nl mEEE ¥ imn inm Imn nn [ _ N ey I L _ IR NI N | mEm.
u - L] -mn L . om mrnm AN EEEEN I min . m i oo I rrmn
m | - W} 1mm | N W IINEEE N Im Wi EEEEEEW | N} I jim .l [ .
u M TIOEIr T WTIrT O Ire | JRTenar MEIm1"m rml” L nm Einl wuin ah CT W Jan
= ECICOOT TOJCECT Temm]IC T JWCJCEC | IR w00 mIm1-m CEIZ WOTm ] | OeCICwd CEmT1COo
= TINMT Ermrm TTIrT T | T M AR rAm | mamlismanine b T EEECT
= 1 1 mimnia [ T | [T | nm o TN E Il ImL] o m I I I 1 Im
= 1 EEN  EEER D I _muEm I m Il I N EELD IIm Wil LI m . I
H_ CICEOEC TOJICICO T ITJICEC JCCOR T | JC EEndc CCEC ] N COJm - | O C EC CI_LICO
— ITICEEN- TOJCICTO ITITICEE JCIOECIT | JCIEOac OCECJ-00 COJm EOTTJ |0 JCTE] C s JCO
= £ N O N N | I I 4| dL L L LL] JjuL LA L ILL
1 nmina [ 1 1] [BRL] i [ ]
£ P I | | N [ [N g | W A | AL L L J_LLJ J UL L L L L
M £ I | T | T T A | JL L L LL] JjuL LA L ._ILL
- A N | MO T I [ N NN | N 1 A | L L L J_LL] J UL L AL L Ll
AT CTAOrmT T T OITTr T | T T Ar | mAarmn mearaTm o TmarnT | armrnaT | rn ra=marn | armT 7 | T arma rT—Tarn
rrrrern i mmnnoni LI B A | nnnua nmn e nr e norrnn i mie i 1 trrrerrrjfrrmrer e o rfreronowet [ I BN
Lo nn | I N i ni LI I | n_nn I n nin LN Tl e I_1mian [N N 1 [N RN N B R i L
m rni1mar TIArmMT Tararm T TIET IrTIrT | Ir T 0ar | Oarman mara”-m a-marn” | armrna” | o rm-marn|oarmT i |naTarma rroTairn
= —_COJXIC ITICOOXT IOICICO0 ITIICXT ICIIOCIT | JODXX0IC | J0JCOEd0 OCJCJ1-00 1-003JC0C | JCOECO3Z | C COZ0JC0 | OJCOO0XT 1 |0 1003 CIXIco
= TrOE T TENNEET TIEOCT T TR T OICT O T | I e | TIEEEC0 (CEEEET O TEOOrET | reEesT [ rO-marn | AarmT 1 |0 armo T rn
= “THIEAIC TOEEIT TIEFIC T TEEE IrTIreE |Ir T mr | TIrrmIn marJ"mm T MEoOEn= | rm eafe— | r EOTITIEN | OIrm—T 1 | AT erT T arn
= [N N NNl ITHmla nmnua ImEm Im I m I nm mnrem [ L IN ] I TImIl iy mim | L LT - | |- NN
- L. L ELm) L LWL L] LN ELE. ENEEEN L | L L LWL | LUl LIl J_ M) |_ LWL | JLLLWLN_ | L [N WNINER RWN NN ) WS A L L
| CCHNENNEC TCONOOT NSNS0 TS JCEC JCECOC 00 | JC s OC | JOENEC00 OCESES00 J”E0JCs- | JC=sCO3” | CO COZO03CO | 0JCO0XT J | 0330103 CICEC JCO
= -Lu LN L eEe L] L Nl NNEEEEE (L e | UL L e e e L | L LL_LEIILL LI L N L L EEELL
A -LN R N W] TEe | RN W T eI I I N H| JEy g WEIREENEaaT W/ N WEapUE W N NI LLINLLIINL Ll L] L. L WL
= ML [ | W] W | TNGNTIN Wi I WONTEN IS NI Wiy NNy BN WD TNy W] INERNINGRE WY NN WEmaWAN THNTWENS W ] ]|y LL_mLiNL L [N | L _L WL
L AN LN L] L LN e LN | LN LW | L W LU i e | L LLI_LE_LL Ll L] L L WL
u LU AL ] EEEEEEE] L NEN L L _eEE | L e | LWL L L EN L] EeEmEEE_ | LU | L LU L] Ll . L L MmN L
- “EETTIT THENEET EECTTE] T EET O EETTT | NN | SN SEEEEET] TN | ST | ra=marn aTarma rTTan
u Homrn _ BNy LB BNl BN B BN ) monnn n o nim frnirmiur imnrmi | mimii niminl L] Wrnnmi EEEREEE | I nnomi
=1 HLm i Bl ANl ] e B NN | EIEERE N I 0 _nim [N IR ]! I 1_1mman ninemm_ | m m o m L1 im
EFOETIIC BT TR T W T OrT | IFT T TEC | TIrMmIn MOr~m0 1" EOErn” | rrmr0a1” | w ETIr ] rIroTmn
M EENEENET "TEENNET SEEEEENTT NN TTE EFTOTT | IEEEEETT | SEEEET T SEEEEETTT NN | RO | W nTarma rT—TEn
“HENENET THENNEET WECEET] WTOET CEEEC T | EC T TINC | EOOCCO0 METEEEET SEEEEEET | TrOaT | m N ] i | '] Inn
u ECMTTINC ECFETT ETIETE] T IR T IR TN | eI MR 7T rrnT | MCrerrET | mpall AT T T N
= H | NEEE W (Wi W[N] m moligm monnm N W IN | Wm0 m /nm 1Tl (11 1] 1] [ ] TTmEmprrfrrmin; m I W 0 mionm
- BLLIN LWL B LML Em I E E L L Nl L LR | WL LWL | ML IMLL L ML J_m] _ LMLl | MLLLLLIN_ | L LI _ M ILL | LU L LI L L] WL _L _INL]
- CEOJEMIC TeENESET SSEEEEE eSS SNESEE N | e | SNEEESED OSENES0 SeEEsEsE- | OCOCCOOZ [ C T )| -
= _MAEEE L L LRl eI e m L NN L LWL L | WL | L el el L] _eEL el | e LU | DLl L L] L L L
— ELN_ LN L JLLLIM WL EE NN ENEEEEE | WL W LWL | ML IMLL N ML N L] WL | L NINERN WINNEE Jug i W TN LN L
MLLIN_ LN NN WL WL WL L e N L NL L | ML LWL LWL WL e WL E_ [N LW | WL WLL | LWL | LW L] WL N
m WL LWL WL L I m L LN L | WL LML | WL N ML M N_ LWL | mLLL LN WL L mi L] B 1L
AR L Ll L i m ) N L Nl L | N | LN WL L) e | e L] ILL | LJim | U e L] LE__L LU
ST CTArmMT T TIEEAET OIRTTECT | T TEEC | TIITECEN AT TmarnT | armernaT A | AIrmTT | AT R recTarn
m rrrrern i EEE I 1] EEEEEEN In .m0 I m L JINE NINEEE RN IR RNy | I . Wirprrmrer e rprrnm nil I W1 aun
L EERE I LB O LI T | EEEEERE I i [T U BN e RIS N INILDIIWL] || [Amn | INEARENINE | BEEimiN iyl L 1m
TrA7mmar TTAOCmMTT EEECTCTT] SEEEEEET TETETE T | EETTCETC | ECRTEN ECECTTT TEEECO0T | §Crerre miwallinhins m Eiamal Inmap) rTrmarn
AT TArmMT O TrrTT TEEET O OTTEIET | ERT WO | TEECER0n morTTm oTmarnT | armrnaT arn | nrmT | AT Rr rTTEn
- o Tararm T rarm o | aC mara"m o™ rrTarn
T Tmrarm TTITrT T | Mr 7 m |nT FTTrn
1 nmina [ | 1 1l mmunin 1 Il
£ AL JL o L L L L A | JL L L J_LL] 4 uL LA _LLu
x it TITICXT | [m | e il J|jox CIIT IO
-—
f - B A = ITH =] = (=) - o ) oy n = [ =2}
) - - - - - - = ot - ot - - e [t - feint
= = i =
M.l.. = T — ._H. — H [ .rh_. = ..H_ [ m
= - [ —_ i T m m = m — —
£ .. - - ] ] = = m =
"._ -

2010/04/30

11/18

V:C



GDM 1601A-FL-YBS-0A

11.Quality Specifications

11.1 Standard of the product appearance test
Manner of appearance test: The inspection should be performed in using 20W x 2 fluorescent lamps. Distance
between LCM and fluorescent lamps should be 100 cm or more. Distance between LCM and inspector eyes should
be 25 cm or more.

Viewing direction for inspection is 35° from vertical against LCM.

Fluorescent | 5
Latnps A
20 Clflypy 100Emy,;
%?
LCM I |
LCD
Definition of zone;
A Zone
B Zone
A Zone: Active display area (minimum viewing area).
B Zone: Non-active display area (outside viewing ares).
11.2 Specification of quality assurance
AQL inspection standard
Sampling method: GB2828-87, Level 11, single sampling
Defect classification (Note: * isnot including)
Classify ltem Note | AQL
Major Display state Short or open circuit 1 0.65
LC leakage
Flickering
No display
Wrong viewing direction
Contrast defect (dim, ghost) 2
Backlight 1,8
Non-display Flat cable or pinreverse 10
Wrong or missing component 11
Minor Display Background color deviation 2 1.0
state Black spot and dust 3
Line defect, Scratch 4
Rai nbow 5
Chip 6
Pin hole 7
Protruded 12
Polarizer Bubble and foreign material 3
Soldering Poor connection 9
Wire Poor connection 10
TAB Position, Bonding strength 13
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Note on defect classification

No. Item Criterion
1 Short or open circuit Not alow
LC leakage
Hickering
No display
Wrong viewing direction
Wrong Back-light
2 | Contrast defect Refer to approva sample
Background color deviation
3 | Point defect, [ v Point Acceptable Qty.
Black spot, dust Size
(including Polarizer) X f<0.10 Disregard
0.10<f <0.15 2
0.15<f <0.25 1
f = (X+Y)/2 f>0.25 0
Unit: Inch?
4 Line defect, |
(—,7 W -
] Line Acceptable Qty.
Scratch ‘%‘ L W
L --- |0.05>W
3.0>L | 0.1>W>0.05 Disregard
2.0>L |0.15=W>0.1
Unit: mm
5 Rai nbow Not more than two color changes across the viewing area.
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X: Length direction
Y: Short direction

Z: Thickness direction
t: Glass thickness

W: Terminal width
L: Glasslength

No Item Criterion
6 | Chip
Acceptabl e criterion
" X Y V4
Remark: <L/8 0.5mm <t/2

Acceptabl e criterion

Xy
- X Y z
\L %\\ \/ <2 0.5mm | <t
/F IN
z
Acceptable criterion
X Y Z
<3 <2 <t

shall not reachto ITO

Acceptabl e criterion

X Y Z

Disregard <0.2 <t

Y Acceptable criterion
X Y z
| > NV <5 <2 <t/3
[« A
X
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No. Item Criterion
7 Segment (D Pinhole
pattern . f <0.10mmis acceptable.
W = Segment width
f = (X+Y)/2
Point Size Acceptable Qty
f <1/4W Disregard
1/4W< f <1/2W 1
f>1/2W 0
Unit: mm
8 | Back-light (1) The color of backlight should be in match with the
specification.
(2) Not alow flickering
9 Soldering (1) Not alow 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
s —
50% lead
10| Wire (1) Copper wire should not be rusted
(2) Not alow crack on copper wire connection.
(3) Not alow reversing the position of the flat cable.
(4) Not alow exposed copper wireinside the flat cable.
x| PCB (1) Not allow screw rust or damage.
(2) Not allow missing or wrong putting of component.
V:C 15/18 2010/04/30




GDM 1601A-FL-YBS-0A

Defect

B. Zone

product.

No Item Criterion
12 Protruded
W: Terminal Width W \ Acceptable criteria:
N VY Y£04
XN\ |
X
13 TAB .
1. Position
w
l —>]<— ITO | W1<1/3W
T | |/[7/ H1<V/3H
H1 L=— TAB
2 TAB bonding strength test
TAB
P (=F/TAB bonding width) =650gf/cm ,(speed rate: 1mm/min)
5pcs per SOA (shipment)
14 Total no. of acceptable
A. Zone

Maximum 2 minor hon-conformities per one unit.

Defect distance: each point to be separated over 10mm

It is acceptable when it is no trouble for quality and assembly in customer’s end

V:C
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11.3 Reliability of LCM
Reliability test condition:

Item Condition Time (hrs) Assessment
High temp. Storage 80°C 48
High temp. Operating 70°C 48

No abnormalities

Low temp. Storage -30°C 48

in functions

Low temp. Operating -20°C 48 and appearance

Humidity 40°C/ 90%RH 48

0°C - 25°C®50°C
(30min= 5min® 30min)

Temp. Cycle 10cycles

Recovery time should be 24 hours minimum. Moreover, functions, performance and appearance shall be free from
remarkable deterioration within 50,000 hours under ordinary operating and storage conditions room temperature

(20+8°C), normal humidity (below 65% RH), and in the area not exposed to direct sun light.

11.4 Precaution for using LCD/LCM
LCD/LCM is assembled and adjusted with a high degree of precision. Do not atempt to make any dteration or modification.
The foll owings should be noted.

General Precautions:

1. LCD pand 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 acohol or trichlorotriflorothane, do not use water, ketone or aromatics and never scrub hard.
Do not tamper in any way with the tabs on the metal frame.

4. Do not make any modification on the PCB without consulting XIAMEM OCULAR
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 did ocation of any of the elements.

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

7. Becareful not to touch or swallow liquid crystal that might leak from a damaged cell. Any liquid crystal spreadsto
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.
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3.

© N o g &

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

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

Only properly grounded soldering irons shoul d be used.

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

The normal static prevention measures should be observed for work cl othes and working benches.

Since dry air isinductive to static, arelative humidity of 50-60% is recommended.

Soldering Precautions:

N o ok~ DN PR

Sol dering shoul d be performed only on the I/O terminals.

Use soldering irons with proper grounding and no leakage.

Sol dering temperature: 280°C+10°C

Soldering time: 3 to 4 second.

Use eutectic sol der with resin flux filling.

If flux is used, the LCD surface should be protected to avoid spattering flux.

Fux residue should be removed.

Operation Precautions:

1.
2.

o g M w

V:C

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

Since applied DC voltage causes electro-chemica 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.

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

Response time increases with decrease in temperature.

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

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

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