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1.Numbering system

Copyright by NEWTEC DISPLAY CO., LTD. All rights reserved.

N C 2004 A - G H Y - RS
a 3 o & ® ® ®
1 .Brand Name
N NEWTEC Display Co., LTD
2. Display Type
T | TAB
B | Graphic
C | Character
O | COG
P | PLED
R | Color-STN
S | Seven-Segment
F | TFT
3. Number of Pixels
Character Module Charactersperline x Li nes
Graphic Module RowDots x Col umn Dot s
4. Series number
A~Z Series Number
5. LCD Mode:
TN STN FSTN Color-STN TFT
Positive T G | cay F T
| Y | Yellow/Green R (Black)
Negative N B | Blue M
6. LCD Polarize
Normal Temperature Wide Temperature
6:00 12:00 6:00 12:00
Reflective A D G J
Transflective B E H K
Transmissive C F I L
New Tec Display Co., Ltd. 40of 31
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7. Backlight
None N | None
L H | White
U | Blue Green
A | Amber
B | Blue
E | Yellow/Green, edge
LED G | Green
R | Red
W | White
Y | Yellow/Green
CCFL C | White

8. IC font (Character)

Cyrillic/lEnglish | TS
Chinese/English | C(BIG 5), S(GB)
Japanese/English | PN,PS,PM
European/English | RN,RS,RK

9. Specia code
A | Anti-glare
Touch panel

With negative voltage output on board
Without negative voltage output on board

H
M | Negative voltage output and temperature compensation on board
N
X

10. Others

New Tec Display Co., Ltd. 50f 31
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2. Precaution in use of LCD Module

(1) Avoid applying excessive shocks to the module or making any alterations or modificationsto it.

(2) Don’'t make extra holes on the printed circuit board, modify its shape or change the components of
LCD module.

(3) Don't disassemble the LCM.

(4) Don’'t operate it above the absolute maximum rating.

(5) Don’'t drop, bend or twist LCM.

(6) Soldering: only to the 1/0O terminals.

(7) Storage: please storage in anti-static electricity container and clean environment.

(8) Don't touch the elastomer connecter, especially insert a backlight panel (EL or CCFL)

3. General Specification
3.1 Mechanical Dimension

Item Dimension Unit
Number of Characters 20 charactersx 4 Lines
Module dimension (LxwxH) 98.0 x 60.0 x 9.3 (Max)-EL B/L or NO B/L mm
98.0 x 60.0 x 13.6 (Max)- LED BI/L
View area 77.0x 25.2 mm
Active area 70.4x 20.8 mm
Dot size 0.55x 0.55 mm
Dot pitch 0.60 x 0.60 mm
Character size(L x W) 2.95x 4.75 mm
Character pitch (L x W) 3.55x5.35 mm
3.2 Controller 1C: KS0066 (or Equivalent) controller
3.3 Temperature Range
Normal temperature Wide temperature
Operation temperature 0 ~+50 -20 ~+70
Storage temperature -10 ~+60 -:30 ~+80
New Tec Display Co., Ltd. 6 of 31
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4. Absolute Maximum Ratings
4.1 Electrical Absolute Maximum Ratings

(Vss=0V, Ta=25 )

Item Symbol Min Max Unit
Supply Voltage (Logic) Vdd- Vss -0.3 7.0 \%
Supply Voltage (LCD driver) Vdd-Vo -0.3 13 \%
Input Voltage Vi Vss Vdd \%
Top 0 +50
Normal Type
TSTG -10 +60
Top -20 +70
Wide Temperature Type
Tstg -30 +80
4.2 Environmental Absolute Maximum Ratings
Item Operating Storage Comment
(Min.) (Max.)  (Min) (Max.)
Humidity Note(2) Note(2) Without condensation
Vibration - 4.9M/S? - 19.6M/S” XYZ Direction
Shock - 29.4M/S* - 490M/S? XYZ Direction

Note(l) Ta =0 50Hr Max.

Note(2) Ta 40 90% RH MAX

Ta> 40 Absolute humidity must be lower than the humidity of 90% at 40

New Tec Display Co., Ltd. 7 of 31
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5. Electrical Characteristics

[tem Symbol Condition Min. Typ. Max. | Unit
Supply Voltage For Logic Vdd-Vss 2.8 5.0 55 Vv
Supply Voltage For LCD 0 12
r
Supply votege For Vet vo 5 2
4.2 70
Input High Vol. ViH 2.2 Vdd \
Input Low Vol. Vi 0.6 V
Output High Vol. Vou 2.4 \%
Output Low Val. VoL 0.4 \%
Supply Current(Logic) ldd Vdd=5Vv 1.7 mA
6. Optical Characteristics
® STN
Item Symbol Condition  Min. Typ. Max. Unit
(V)8 CR 2 10 45 deg
ViewAngle (H)o CR 2 -30 30 deg
Contrast Ratio CR 3
Response Time Trise 100 150 ms
25 T fall 150 200 Ms
® F[STN
[tem Symbol Condition  Min. Typ. Max. Unit
(V)8 CR 2 10 50 deg
View Angle
(Ho CR 2 -45 45 deg
Contrast Ratio CR 5
R&ep%gse Time Trise 100 150 ms
T fall 150 200 ms
New Tec Display Co., Ltd. 8 of 31
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6.1 Definitions

m View Angles

Z  (Vigd agedretion)
0
\ TN

| \
\ \

(Betvigd agedredion)
m Response Time

\

-<<6=

Contrast Ratio n

Brightness (%)

_ Brightness & sdected sate ( BS)

"~ Brightnessa non-sdected state ( Bns)
Sdected date

Non-sdected gae

Bs

Bns

— Operating voltagefor LCD driving

Nonsdlected Condition Selected Condition Nonselected Condition
A
! £ oo
8] s
> | 8 10%
@ | N
o d
Rise Time

Decay Time (fal timetf )

New Tec Display Co., Ltd.
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7. Interface Pin Function

PinNo. Symboal Level Description

1 Vss ov Supply Voltage for logic  Ground
2 Vdd 5.0V Supply Voltage for logic and LED backlight
3 Vo (Variable) Operating voltage for LCD
4 RS H/L H:DATA, L: Instruction code
5 R/W H/L H: Read(MPU - Module) ; L: Write(MPU — Module)
6 E HH-L Chip enable signal
7 DBO H/L Databit O
8 DB1 H/L Databit 1
9 DB2 H/L Data bit 2
10 DB3 H/L Databit 3
11 DB4 H/L Databit 4
12 DB5 H/L Databit 5
13 DB6 H/L Databit 6
14 DB7 H/L Data bit 7
15 AlVee Power supply for backlight VV+/Negative voltage output
16 K Power supply for backlight V-

New Tec Display Co., Ltd. 10of 31
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8. Power Supply for LCD Module and LCD Operating Voltage

Adjustment

*Stander Type

LCM

LCM operatingon " DC 5V " input

VDD

VvDD

Vop

VO ——Pp»< VRIOK

1"

VSS

* (Option) LCM operatingon " DC 3V " input , with external negative voltage

LCM

LCM operatingon ™ DC 3V " input

VDD

VDD

VSS

T

3V

—

Vop=4.5type

VO

>§ VRIOK

* (Option) LCM operatingon " DC 3V " input , built in negative voltage

LCM

N.V or
Temp. compensation

LCM operating on " DC 3V " input
Buitin N.V or Temp. Compensation

VDD

VDD

VSS

T

3V

I

Vop=4.5V type

Pp< VRIOK

VO

VEE

Vee output -2.7V

New Tec Display Co., Ltd.
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9. Backlight Information
9. 1 Specification
LED array yellow-green

Parameter
Supply Current
Supply Voltage
Reverse Voltage

Luminous
Intensity

Wave Length
LifeTime

Color

LED edge white
Parameter
Supply Current
Supply Voltage
Reverse Voltage

Luminous
Intensity

Chromaticity

LifeTime

Color

® EL white/ blue

Parameter

Voltage

Symbol
ILED
\%
VR

v

Ap

Symbol

ILED

VR

Symbol

Vrms

Min

4.0

100

Min

80

Min

Typical Max | Unit

280 560 | mA

4.2 4.5 \%
8 Vv
cd/
m2
575 nm
100,000 Hr.
Yellow green

Typical Max | Unit

60 mA
3.2 34 \%
S \%
cd/
m2
0.30
0.31
50,000 Hr.
white
Typ Max | Unit
110 (AC)

Test Condition

VLED:4.2V

I .ep=280mA

I .ep=280mA

V 4.2V

Test Condition

VLED:3.2V

ILED=60mA

ILED=40mA

vV 32V

Test
Condition

New Tec Display Co., Ltd.
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Frequency HZ -- 400 --
Brightness* cd/m2 48 60 --
CIE X ~ | 0.3019(white) = || Ovrms
Chromaticity 0.330 (blug) 400Hz
Di
'egram Y ~ | 0.3929(white) -
0.365 (blue)
Current mA/cm?2 -- 3.63 --
Dissipation
Power mW/Cm2 - 71.71 -
Dissipation
Color Blue, white
New Tec Display Co., Ltd. 13 0of 31
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9.2 Backlight driving methods
a. LED B/L drive methods
LCM

A R
T

*VLEDT
K

+5V

LED B/L driver from A K directly

LCM

VDD

LED B/L Driver from VDD VSS
l.array (yellow green) LED B/L driver : VLED=4.2V RL=3.0Q)
2. edge (white/blue) LED B/L driver : VLED=3.2V RL=30Q

b. E/L B/L driven from A.K cable directly

LCM
+110WVERTER
A
EL RFlanet +~DC
. A G DG t
BacHK]| i gl + 5V
K

New Tec Display Co., Ltd.
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10. Quality Assurance

10.1 Inspection conditions
The LCD shall be inspected under 40W white f

45°

LN

/ {/

Definition of applicable Zones
B
- -"-"-—"-—"=-""—""""="=""—"- 1
1 |
i A <i L CD
S - BEZEL
| <4— P CB

A Di spAraga
B NDo s pArag a

New Tec Display Co., Ltd. 150f 31
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10.2 I nspection Parameters
NO. Par ameter Criteria
1 Bl ack or |White spots
ZomMe cepltCd lmlses Ac cepjt abl g
Numbe®f Level
Di me n>s_i|0oA BDefeqgts
D 0.156 *I Mihor 2.5
0.15 DJ|O0.Q2 4 4
0.2 D 0.265pb 2 2
D 0.3 0 1
D=(Long + Short)/ 2 * o Di ST ¢
2 Scratch,| Substances
AZoapetCad alsi@c cep|t abl e
NumbeQf Level
X ( ) Y (| mm BDef ects
* 0. 0& *Minor 2.5
w
3.0/ 0.0q6 4 4
L W
2.0/ 0.08 2 3
L W
0. 1| W 0 1
X Length Y: Width * Di sr
Tot al defects should not exc¢ceed
3 Air Bubbl es
( between | assZokme c epltCd mlssgAccepl|tabl g
pol ari zgr) Numbe®f Level
Di me n>s_i|0A BDef eqgts
D 0.15 * Mi " ofr 2.5
0.15 D |0. 25 2 i
0.25 D 0 1
* Di sregard
Tot al defects shall not excess 3
16 of 31
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(1)Pixel shape (with Dent)
— > —0.152

(2)Pixel shape (with Projection)

— fe— 0.152

(3)Pin hole

4, Uni formity : l
- A, A Y
@ - (X +Y)/2  0.02mm
(Lessthan 0.1mm s
No counted)

Ix (X +Y)/2 0.3mm

. Y .
Total acceptable number: 1/pixel ;.5/cell

New Tec Display Co., Ltd. 17 of 31
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11. Reliability
11.1Content of Reliability Test
Environmental Test
No. Test Item Content of Test Test Condition Applicable
Standard
High Temperature Endurance test applying the high 60 |/
1 storage temperature for along
storage time 200hrs
Low Temperature Endurance test applying the high 20
2 storage temperature for along —_—
storage time. 200hrs
Endurance test applying the
3 High Temperature |electric stress (Voltage & Current) |50
Operation and the thermal stressto the 200hrs
element for along time.
Endurance test applying the
4 (L)ove\)/r;t(ia;perature electric stress under low (2)00h —_—
P temperature for along time. rs
. Endurance test applying the high o
5 Elugrgi'gﬁmg)?turee’ temperature and high humidity ggh ,90%RH
y « storage for along time. rs
. Endurance test applying the
H|gh'T.emperature’ electric stress (Voltage & Current) |40 ,90%RH
6 [Humidity L —_—
o : and temperature / humidity stress |96hrs
peration .
to the element for along time.
Endurance test applying the low
and high temperature cycle.
-20 25 60
Temperature Cycle| > 1%0 IIGO S
7 30min  5min 30min cycles
1cycle
Mechanical Test
Endurance test applying the 10~22Hz - 1.5mmp-p
8 |Vibration test vibration during transportation and|{22~500Hz - 1.5G e
using. Total 0.5hrs
Constructional and mechanical Sv(;fvz‘eHlilfrr?&c
9 [Shock test endurance test applying the shock .
: ) 3 times of each
during transportation. directi
irection
Atmospheric Endurancg test applying 'ghe 115mbar
10 atmospheric pressure during —_—
pressure test . . 40hrs
transportation by air.
Others
1 Static  electricity|Endurance test applying the \éifggvl,:RS:LSkQ
test electric stress to the terminal. Ltime P

*** Supply voltage for logic system=5V. Supply voltage for LCD system =Operating voltage at 25

New Tec Display Co., Ltd.
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, LTD. All rights reserved.
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12. Controller data

12.1 Function description
The LCD display Moduleisbuilt in aLSI controller, the controller has two 8-bit registers, an instruction
register (IR) and a dataregister (DR).

The IR stores instruction codes, such as display clear and cursor shift, and address information for display
dataRAM (DDRAM) and character generator (CGRAM). The IR can only be written from the MPU.
The DR temporarily stores data to be written or read from DDRAM or CGRAM. When address
information is written into the IR, then datais stored into the DR from DDRAM or CGRAM. By the
register selector (RS) signal, these two registers can be selected.

RS R/W  |Operation
0 0 IR write as an internal operation (display clear, etc.)
0 1 Read busy flag (DB7) and address counter (DBO to DB7)
1 0 Write datato DDRAM or CGRAM (DR to DDRAM or CGRAM)
1 1 Read datafrom DDRAM or CGRAM (DDRAM or CGRAM to DR)
Busy Flag (BF)

When the busy flag is 1, the controller LS isin the internal operation mode and the next instruction will
not be accepted. When RS=0 and R/W=1, the busy flag isoutput to DB7.  The next instruction must
be written after ensuring that the busy flag is 0.

Address Counter (AC)
The address counter (AC) assigns addresses to both DDRAM and CGRAM
Display Data RAM (DDRAM)

This DDRAM is used to store the display data represented in 8-bit character codes. Its extended
capacity is 80x8 bits or 80 characters. Below figure is the relationship between DDRAM addresses and
positions on the liquid crystal display.

New Tec Display Co., Ltd. 19 of 31
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) High bits < Low bits R Example: DDRAM
AC

(hexadecimal) |ACB|AC5|AC4|AC3/AC2|/AC1/ACO 110011

DDRAM Address

Display position DDRAM address

1 2 3 4 5 6 20

00 [ 01|02 03] 04|05 13

40 | 41| 42 | 43 | 44 | 45 53

14 | 15|16 | 17 | 18 | 19 27

54 | 55| 56 | 57 | 58 | 59 67

Example: 4-Line by 20-Character Display

Character Generator ROM (CGROM)

The CGROM generate 5x8 dot or 5x10 dot character patterns from 8-bit character codes. See Table 2.

12.2 Character Generator RAM (CGRAM)
In CGRAM, the user can rewrite character by program. For 5x8 dots, eight character patterns can be

written, and for 5x10 dots, four character patterns can be written.

Write into DDRAM the character code at the addresses shown as the |eft column of table 1. To show the
character patterns stored in CGRAM.

Relationship between CGRAM Addresses, Character Codes (DDRAM) and Character Patterns (CGRAM

Data)

New Tec Display Co., Ltd.
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Relationship between CGRAM Addresses, Character Codes (DDRAM) and Character Patterns
(CGRAM Data)

For 5 * 8 dot character patterns

Character Codes Character Patterns
(DDRAM data) CGRAM Address (CGRAM data)
765 43210 543210 765 43210
High L ow High L ow High L ow
0 0 O * * *
0 0 1 * * *
0 l O * * *
0 1 1 *  *x  * Character
000O*O00O00O0 0 00I!1 00 *  * % pattern(l)
l 0 1 * * *
1 1 O * * *
11 1 *x * % Cursor pattern
0 0 O * * *
0 0 l * * *
0 1 0 * * *
011 x x % Character
000O0T™*O0O0T1 001100 * ok ox pattern( 2)
1 0 1 * * *
1 1 O * * *
1 1 1 * ok * Cursor pattern
0 0 O * * *
0 01
0O000O0™* 111 111100
101
110
l l 1 * * *
For 5 * 10 dot character patterns
Character Codes Character Patterns
(DDRAM data) CGRAM Address (CGRAM data)
765 43210 543210 765 43210
High L ow High L ow High L ow
0 0O0O * ok %
0 00 1 * ook
0010 * ook
0011 * ook
0100 Xk
0O 00O0™*0O0O 0 00101 * ook
0110 ¥ ox % Character
0111 ok pattern
1000 * ook
1001 * ook
1010 *ox o Cursor pattern
1 1 l l * * * * * * * *

W " High"
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12.3 C.G ROM table (table 2)
CodeRS RN RK: English —European Font

Upper
4 bit

Lowere |LLLL |LLLH |LLHL |LLHH|LHLL |LHLH|LHHL|LHHH|/HLLL [HLLH|HLHL|HLHH|HHLL |HHLHHHHL HHHH
4 bit

CG --E-- E---- =: EEEE =---- --=:- -=: - =-- --E-- =--= EEEER
LLLL RAM | .. H i e bl bt L S EOET=TEE .. -

(1) g

CG |mmmm= H 272 amm | mmmm| ™ " |am o= L E |unEmm|s == =
LLLH  |RAM faaaaa - Emmn|mmmaE| CTTE|RL.mE|maEin] WEa - = H L

(2) - -

CG |E"""E| £ & B " mlEuun | = mm| mEm (ETETT| =T omle | memm | "n "lam =
LLHL |[RAM | 2 ERRT N N Clepieial - TR L TaTat LEmRLLl| LER

(3) i e,

CG BT aEaEa| T RET R e nn] mam | ZmE | =T =" "= mRLE R -
LLHH (RAM = Em e e B R o m P e |mmoom| =l IE | L R [R L amE - ELELT

(4) 5.8 =

CG BT e B omE (BT TTETT aaB|aaEam| mmm | " " |gmEme =T EETTTE|TTART ..
LHLL |RAM mu BT TEEEREL LT OB (RoanE| faammmnE|FannE|TeEee Bl E e [RLELE

(5) _u

CG EE L m[ELERTETTTE B aem|m m| mEa | e BT =E L [amE-. wZ|m mm |BEEEE
LHLH |RAM CIa AL PN NN it LT Y1 bttt 1N S NS D o I Tt 1 I 1 B

(6) | "= :

TP P R P el S PRt o S L PR S B b PR P
LHHL |RAM L e . Smo=T R T n | FaamE|TTETT| EmE TaEeTE Eam ETT

(7)

CG o e i | I N L L e T T - _—
LHHH |RAM B RoanB|RaR.F| ConE R R R DOET|R.L=E[E THL|=" "= =" BB ORE_. TUH

(8) |_=

CG e Iy 1 T 1L S EaE (e e ECeo0m m(RTTTEL L.
HLLL |RAM H Se | FaaaE E[=2T "= Elam"mo|®0on”| mmn®=am - S maaaz| 2T

(1) | %

CG "=y | "=y jmillE| TET [Falaf ez |p glimenlgmema) o WD BTTCTITETET) R LanLE
HLLH |(RAM 5 e e 5 wBn | mmm|"mnm |"mma®| Z |mmmm= EE|uF R T8

(2) | B

CG o= = B | =m ERTRUIE LY lamean e |a Ta|mTTmT) Sa_ o EEERRIGEITS O |EEERS
HLHL |[RAM fa=a= ja=g2=a) 22 wnt (Emmmm|"amt (mfmmm|tmmm | mmms Bl i maan Blammun|Eaa"a[EE""

(3) g

CG B TN T - et A R - e e L e ETETEa am| "aB
HLHH |RAM H R B Tel| Ban | ETea| Faa] Bl (BT E|monnE| TeTelEaaaa] B O|R.-T ="

(4) |=_=

CG | iaa] ax |a=™ |E il -
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12.4 Instruction table
. . Execution time
Instruction Code Description (fosc=270K hz)
Instruction
RS DB7(DB6|DB5|DB4|DB3|DB2({DB1|DBO0O
Write “00H” to DDRAM and set
Clear Display 0 0 0 0 0 0 0 0 1 |[DDRAM addressto “00H” from 1.53ms
AC
Set DDRAM address to “00H"
from AC and return cursor to its
ReturnHome | O ojo0]jJO0O]j0O0|O0O0f|O 1 original position if shifted. The 1.53ms
contents of DDRAM are not
changed.
Entrv Mode Assign cursor moving direction
o y 0 o|lolo| o] o]l 1]|uD|SH/|andenabletheshift of entire 39 s
display.
Display Set display (D), cursor (C), and
ON/OFF 0 0)jJ]0]0]O0 1| D | C | B [blinkingof cursor (B) on/off 39 s
Control control bit.
Set cursor moving and display
Cursor or shift control bit, and the direction,
Display shift | © 0100} 1|SCIRL without changing of DDRAM 3 s
data.
Set interface data length
(DL:8-hit/4-bit), numbers of
Function Set 0 0 0 1 |DL| N F display line (N:2-line/1-line)and, 39u s
display font type (F:5x11 dots/5x8
dots)
SELCGRAM | 0 | 1 |acs|aca|acs|acz|aci|aco|Se CORAM addressin address 3%y s
Address counter.
SetDDRAM | 1 |acs|Acs|Acalacs|acz|act|aco|38 DDRAM addressin address 3%y s
Address counter.
e sy o e oo
Flag and 0 BF |AC6|AC5|AC4|AC3|AC2|AC1|ACO Ou s
BF. The contents of address
Address
counter can also beread.
Write Datato Write datainto interna RAM
RAM 1 D7 | D6 | D5 D4 | D3| D2 | D1 | DO (DDRAM/CGRAM). 43y s
Read Data Read data from internal RAM
from RAM 1 D7 | D6 | D5 | D4 | D3| D2 | D1 | DO (DDRAM/CGRAM). 43p s
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12.5 Timing characteristics
Write Operation

RS L1 vyt
I L taH
R/W RVILL £ VIL1
- PWesr | tan |
tef
E /T s i s
I 5 tosw tH
DBO to DB7 W veiddas Xlﬁg
- toyce -
Ta=25 ,Vdd=5.0£0.5V
[tem Symbol Min Typ Max Unit
Enable cycle time teyee 500 ns
Enable pulse width (high level) PWey 230 ns
Enablerise/fall time ter ter 20 ns
Address set-up time (RS, R/W to tas 40 ns
E)
Address hold time taH 10 ns
Data set-up time tosw 80 ns
Data hold time tH 10 ns
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Read Operation
RS VIHL VIHL

VIL1

VIL],

tAs

tAH

I
|

R/\TV /| VIHL

Vi H}\

.
VIHL VIHY
E /] VL1 VILl\ @
I, foor R
DBOtoDB7 ngll vdidda V\?;Ll
- toe=

NOTE *VOLlisassumedtobe 0.8V a& 2 MHZ gpertion.

Item
Enable cycle time
Enable pulse width (high level)
Enable rise/fall time

Address set-up time (RS, R/W to
E)

Address hold time
Data delay time

Data hold time

Symbol
teyce
PWen
ter, te

tas

taH
tbor

{bHR

Ta=25 ,Vdd=5.0%£0.5V

Min Typ Max

500
230
20
40
10
100
5

Unit

ns

ns

ns

ns

ns

ns

ns
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12.6 Initializing soft ware of LCM

4-bit interface

\4

Wait for more than 15 ms after Vcc risesto 4.5V

BF can not be checked before this instruction.

\4
Fés R(/)W D(E)W Dge D%5 D(;M Function se (interface is 4 bitslong)

A 4
Wait for more than 4.1 ms
l BF can not be checked before this instruction.

Function se (interface is 4 bits long)

RS R/W DB7 DB6 DB5 DB4
0 0 0 0 0 0

l

Wait for more than 100 ys

l BF can not be checked before this instruction.

Function se (interface is 4 hitslong)

RS RW DB7 DB6 DB5 DB4
0 0 0 0 0 0

RS RW DB7 DB6 DBS DB4 BF can be checked after the following instructions.

0o 0 o0 ©0 o o When BF is not checked, the waiting time between

0 o0 0 0 1 0 instructions is longer than execution instruction time.
0o o N F S

0 o 0 0 o 0o Function set (set interface to 4 bits long)

0 0 1 o o o Interface is 4 bitsin length.

0 o 0 0 0 0 — Function set (i nterfz_ace is4 bitslong. Specify the

0 o0 0 0 0 1 number of display lines and character font)

0 o 0 0 o o The number of display lines and character font can not
0 o0 0 0 D S be changed after this point.

L Display off
v L Display clear
Initialization ends L Entry mode set

4-Bit interface
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8-bit interface

0

\4

Wait for more than 15 ms after Vcc risesto 4.5V

\4

0 0 0 0 1 1 *

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

A4

Wait for more than 4.1 ms

l

0 0 0 0 1 1 *

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

l

Wait for more than 100 ps

l

0 0 0 0 1 1 * *

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

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

BF can not be checked before this instruction.

Function se (interface is 4 bitslong)

BF can not be checked before this instruction.

Function se (interface is 8 bits long)

BF can not be checked before this instruction.

Function se (interface is 8 hitslong)

BF can be checked after the following instructions.
When BF is not checked, the waiting time between

instructions is longer than execution instruction time.

Function set (interface is8 bitslong.  Specify the

0 0 0 0 1 1 N F * *
0 0 0 0 0 0 1 0 0 0
0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 1 IID S

Initialization ends

Ly number of display lines and character font)
The number of display lines and character font can not
be changed after this point.

— Display off

L Display clear

Entry mode set

8-Bit interface
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13. Outline drawin
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