ORIENT DISPLAY

LCD MODULE SPECIFICATIONS

DM2004A-D-BSNTD-00

20 CHARACTERS X 4 LINES

BLUE MODE STN

VIEWING ANGLE: 6H

WHITE LED BACKLIGHT
OVERALL SIZE: 98.0X60.0X13.0MM
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1. TYPE NUMBER AND DESCRIPTION

Type Number: DM2004A-D-BSNTD-00
Description: 20 Characters X 4 Lines
LCD Panel: Blue Mode STN

Viewing angle: 6H

Backlight: White 3.1V

Controller: KS0066U-00 or equivalent

2. LCD MODULE NUMBERING SYSTEM
D-3kk % =x k= k= skokokkokk = koK

—[CONTROLLER/DRIVER DESIGNATOR
(MAY NOT BE USED IN SOME PRODUCTS)

NEGATIVE POWER ON BOARD
W: WITH NEGATIVE POWER
BLANK: NO NEGATIVE POWER

— BACKLUGHT TYPE
N: NOB.L. D: LED E: EL C: CCFL

POLARIZER TYPE

R: REFLECTIVE T: TRANSMISSIVE
F: TRANSFLECTIVE S: SPECIAL

TEMPERATURE RANGE
N: NORMAL X: EXTENDED

— VIEW DIRECTION S: 6:00 T: 12:00
LCD TYPE

P: POSTN N: NEGTN Y: YELLOW STN
B: BLUE STN G: GRAY STN W: B/W FSTN

IC PACKAGE TYPE
Q: QFP D: CHIP T:TCP G: COG F: COF

DISPLAY CONTENT
CHARACTERS X LINES/ROWS X COLUMNS/OTHERS

DISPLAY TYPE DM: DOT MATRIX  M: SEGMENT
BRAND: ORIENT DISPLAY
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3. MECHANICAL SPECIFICATIONS:

ITEM STANDARD VALUE UNIT
NUMBER OF CHARACTERS 20 CHARACTERS X 4 LINES
CHARACTER FORMAT 5 X 7 DOTS with CURSOR
MODULE DIMENSION 98.0(W) X 60.0(H) X 13.0(T) |[mm
EFFECTTVE DISPLAY AREA 76.0(W) X 25.2(H) mm
CHARACTER SIZE 2.95(W) X 4.75(H) mm
CHARACTER PITCH 3.55(W) X 5.35(H) mm
DOT SIZE 0.55(W) X 0.55(H) mm
DOT PITCH 0.60(W) X 0.60(H) mm
APPROX WEIGHT 74G g
LCD TYPE STN ( Blue mode)
DUTY AND BIAS 1/16 DUTY; 1/5 BIAS
VIEWING DIRECTION 6:00
BACK LIGHT WHITE LED
93.0 MAX:13.5mm for LED BACK LIGHT
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4. ELECTRICAL BLOCK DIAGRAM/PINS FUNCTION/ADDRESS CODE
4.1 PINS DEFINITION

PIN | SYMBOL FUNCTION
1 Vss Power Supply(GND)
2 Vdd Power Supply(+5V)
3 Vo Contrast Adjust
4 RS Instruction/Data Register Select
5 R/W Data Bus Line
6 E Enable Signal
7-14 DB0-DB7 |Data Bus Line
15 A Power Supply for LED B/L(+)
16 K Power Supply for LED B/L(-)

4.2 ELECTRICAL BLOCK DIAGRAM

D —— T DRIVERT — DRIVER2 [T/
SEG40

DB7 CONTROLLER% J{SEGZLO JV(SEG2O

E/W - COM16 |

RS — | HD44780 COM16 LCD  PANEL

v — - i

VZZ (KS0066) SEG40 SEGap SEG20

vss = ﬁ DRIVER3 |-~ DRIVER4 j|——
A
K LED BACKLIGHT

4.3 DISPLAY CHARACTER ADDRESS CODE

DISPLAY POSITION

T2 3 4 5 6 7 8 910111213 14 15 16 17 18 19 20

DDRAM
ADDRESS

00 01 02 03 04 05 06 0O/ 08 09 OA OB 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

14 1516 17 18 19 1A 1B 1C 1D 1E 1F 20 21 22 23 24 25 26 27

54 55 56 57 58 59 5A 5B 5C 5D 5E 5F 60 61 62 65 64 65 66 6/
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5. ABSOLUTE MAXIMUM RATINGS
5.1 Electrical Maximum Ratings (Ta=25deg C)

ITEM SYMBOL CONDITION MIN MAX UNIT
Supply Voltage |y _ g i 0 7.0 v
(Logic)
Supply Voltage _ )
(LCD Drive) Vdd - VO 0 11.5
Input Voltage Vi - -0.3 vdd +0.3 \Y
5.2 Environmental Conditions
ITEM SYMBOL CONDITION |MIN MAX UNIT
Operating Temp | Topr - 0 50 deg C
Storage Temp | Ttsg - -10 60 deg C
Humidity RH no - 95 %
Endurance ondensation
Ta</=40 deg
Vibration - 3 directions | see note (a ), page 3 -
Shock - 3 directions | see note (b ), page 3 -
note (a): frequency : varying from 10 Hz in a 1-minute cycle
amplitude : 1.5mm
duration : 120 cycles, each lasting 1 minute,
for each of the 3 directions, x,y,z
note (b): nutually perpendicular directions
direction normal to surface of LCD glass
80G, half-sine pulse of duration 11ms
other 2 directions
100G, half-sine pulse of duration 11ms
6. ELECTRICAL SPECIFICATIONS
6.1 Electrical Characteristics at Ta=25deg C, Vdd = 5V + / - 5%
ITEM SYMBOL | CONDITION | MIN | TYP | MAX | UNIT
Supply Voltage (logic) Vdd-Vss - 4.5 5 5.5 vV
Supply Voltage (LCD) Vdd-V0 Vdd = 5V 412 | 4.7 5.12 Vv
Input signal voltage V-ih “H"” level 2.2 - Vdd Vv
(for E, DB0-7,R/W,RS) V-il "L" level 0 - 0.6 Vv
Supply Current (logic) Icc - 0.9 1 1.2 mA
Supply Current (LCD) Io - 0.15 | 0.22 | 0.27 mA
Supply Voltage (LED ) V-bl see note 1 - 3.1 3.2 Vv
Supply Current (LED ) I-bl see note 1 - 40 75 mA
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6.2 TIMING SPECIFICATIONS at Ta = 25 deg C, Vdd = 5V+/-10%, Vss =0V

6.2.1Write mode

ITEM SYMBOL MIN MAX UNIT
E cycle time tc 500 - ns
E rise time tR - 25 ns
E fall time tF - 25 ns
E-pulse width (H, L) tw 220 - ns
R/W and RS set-up time tsul 40 - ns
R/W and RS hold time tH1 10 - ns
Data set-up time tsu2 60 - ns
Data hold time tH2 10 - ns
6.2.2 Read mode
ITEM SYBOL MIN MAX UNIT
E cycle time tc 500 - ns
E rise time tR - 25 ns
E fall time tF - 25 ns
E-pulse width (H, L) tw 220 - ns
R/W and RS set-up time tsu 40 - ns
R/W and RS hold time tH 10 - ns
Data output delay tD - 120 ns
Data hold time tDH 20 - ns

6.2.3 TIMING DIAGRAM

WRITE MODE TIMING DIAGRAM

tH1 | tH]]
+ ViL
tw [tH2
— — tF
ViH
E *Z ViL ViL&* ViL
tR — —— tsu2 tH2
ViH . +/ ViH
DB0-DB7 ViL Valid Data A viL
tc
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READ MODE TIMING DIAGRAM

RS

Ml

TViH

_tH]

- tF

iL| ViL 7~
tDH

VIHJ ) %/ ViH
DB0-DB7 ViL Valid Data A Vil

tc

7. POWER SUPPLY FOR LCD MODULE
7.1 SINGLE SUPPLY VOLTAGE TYPE

Vss

vdd +5V
T
LCD Vdd-vo
v i.g - vdd
MODULE '° VR

GND

Vdd-VO0: LCD Driving Voltage
VR: 10K - 20K

7.2 DUAL SUPPLY VOLTAGE TYPE

LCD
MODULE

vdd T +5V AL
vdd
vdd-Vvo
Vee
Vo VR
Vss
GND

Vdd-VO0: LCD Driving Voltage
VR: 10K - 20K
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8. ELECTRO-OPTICAL CHARACTERISTIC

ITEM SYMBOL COI;RITI MIN. TYP. MAX. UNIT REF.

Contrast CR 25C -- 12 -- Notel

Rise Time tr 25C -- 160 240 ms Note2

Fall Time tf 25°C -- 100 150 ms note 2
01-02 -- -- 60

Viewing Angle oL 02 25C 20 — 20 DEG Note 3

Frame Frequency Ff 25C -- 70 -- Hz note 2

Note(3): Contrast ratio is defined under the following condition:

CR= brightness of non-selected condition
brightness of non-selected condition
(a). Temperature------------ 25C
(b). Frame Frequency------ 64Hz
(c). Viewing angle---------- 0 =0, @=0
(d). Operating Voltage---5.0V

Note(1): definition of response time:

+Vop

-Vop

HEEE
]
]

1/fF

1

1-brightness

i

K- 90%
j

10%

tf
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Condition:

(a). Temperature------------ 25C

(b). Frame Frequency------ 64Hz

(c). Viewing angle---------- 0 =0, @=0

(d). Operating Voltage---5.0V

Note(2): definition of view angle:

TOP-BOTTOM DIRECTION RIGHT-LEFT DIRECTION
TOP
A1 DL P2
52
- BOTTOM
L OTTO RIGHT

LEFT
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9. INSTRUCTION TABLE
Function |R|R|D|D|D|D|D0|D|D0|D Description Execu
S|A|B|B(B(B|B|B|B|B Time*
7|6/5|4|3|2|1|0 (Max)
Clear 0/0|0/0|0|0|0|0|0|1|Clears entire display and returns the cursor to|1.64mS
Display home position (address 0)
Return 0/0|0{0(0|0|0|0|1{X|Return the cursor to the home position. DD RAM|1.64mS
Home contents remain unchanged. Set DD RAM address
to zero.
Entry 0/0(0|0|0(0|0f1|1|S|Set cursor moving direction and enable the[40u S
mode /| |shift of the display. These operations are
set D| |performed during data write/read of DD RAM/CG
RAM. 1/D=1: increment; 1/D=0: decrement;
S=1: whole display shift when data is written.
Display 0|0|0{0(0|0|1|D|C|B|Set display (D),cursor(C) and blinking of|40uS
ON/OFF cursor(B) ON/OFF. D=1:display ON; D=0: display
control OFF. C=1:Cursor ON; C=0:cursot OFF. B=1:Blink
ON; B=0, Blink OFF.
Cursor or|0(0(0(0|0(1[S|R[X[X|Move the cursor and shift the display without{40u S
Display /1/ changing DDRAM contents. S/C=1: Display Shift;
shift C|L S/C=0:Cursor move. R/L=1:shift to right;
R/L=0:shift to left.
Function |0[0|0|0|1|D|N[F|X|X|Set interface data length (DL), number of display|40 1 S
Set L lines (N) and character font (F).DL=1: 8 bits;
DL=0: 4 bits. N=1: 2 lines; N=0: 1 lines. F=1:
5X11 dots; F=0: 5X7 dots.
Set CG|0|0|0|]1] ACG [Set CG RAM address. CG RAM data is sent and|40u S
RAM add received after this setting.
Set DD|0|0|1 ADD Set DD RAM address. DD RAM data is sent and{40 1 S
RAM Add received after this setting.
Read BF|0|1|B AC Read BUSY FLAG (BF) and the contents of the|Oun S
& Addr F address counter. BF=1: internal operation; BF=0:
can accept instruction.
Write Data|1({0| WRITE DATA |Write data into DD RAM or CG RAM. 40
to RAM u Sk*
Read Data|1|0| READ DATA |Read data from DD RAM or CG RAM. 40
from RAM u S**
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10. INITTIALIZATION BY INSTRUCTION
8-bits
Power On
Wait for more than 15 ms
after Vdd rises to 4.5V
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 O 0 1 1 X X X X
Function set: interface is 8 bit long

Wait for more than 4.1 Ms

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 O 0 1 1 X X X X
Function set

g

Wait for more than 0.1 Ms

Il

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 O 0 1. 1 X X X X

Functkﬁset

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
00 O 0 1 1 X X X X
Function set: DL=1,8 bit interface data

g

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
00 O 0 0 0 1 0 O 0
Display Off

g

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
00 O 0O 0 0 0 0 O 1
Clear all display and return cursor to home position

g

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
00 O 0 0 0 0 1 ID S
Entry mode set

END OF INITIALIZATION

4—-bits

Power On

1

Wait for more than 15 mS
after Vdd rises to 4.5V

1l

RS R/W DB7 DB6 DB5 DB4
0O 0 0 0o 1 1
Function set: DL=1,8 bit interface data.

gl

Wait for more than 4.1 Ms

RS R/W DB7 DB6 DB5 DB4
0 0 0 0 1 1
DL=1,8 bit interface data

1y

Wait for more than 0.1 Ms

1l

RS R/W DB7 DB6 DB5 DB4
0O 0 0 0 1 O

DL=0,4 bit'ﬂerface data

RS R/W DB7 DB6 DB5 DB4

0O 0 0 0 1 O

0 0 N F X X
Function set: DL=0,4 bit interface data

Il

RS R/W DB7 DB6 DB5 DB4
0O 0 0 0 0 O
0O 0 1 0 0 O

Displaf Off

RS R/W DB7 DB6 DB5 DB4

0 0 0 0 0 O

0 0 0 0 0 1
Function set: DL=0,4 bit interface data

RS R/W DB7 DB6 DB5 DB4

0O 0 0 0 0o O

0O 0 0 1 ID S
Entry mode set

END OF INITIALIZATION
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11. SOFTWARE EXAMPLES
8-BIT OPERATION 20 characters X 4 lines

Function RS RW D7 D6 D5 D4 D3 D2 D1 DO | DISPLAY DESCRIPTION

Power on Initialization. No display

deay | appears.

Function set 00 001100 X X | oo Sets 8-bit operation, 2-line
_________________ display and 5*7 dots character
_________________ font.

Display OFF 00 0O0OOO1O0O00O0 Turn off display.

Display ON 00 00OO0OOI1TT1 10O Turn on display and cursor.

Entry Mode |0 0O 0 0 O 0 0 1 1 0 A Set mode to increment the

set address by one and to shift the
_________________ cursor to the right, at the time
_________________ of write to the DD/CG RAM.

Display is not shifted.

Write datato |1 0 0 1 0 0 1 1 1 1 O . Write "O". Cursor incremented

CG/DDRAM | by one and shift to right.

Write data to |1 0 0 1 0 1 0 0 1 O |OR ... ... | Write "R". Cursor incremented

CG/DDRAM | by one and shift to right

Write data to ORIENT_____ | Write "T" “E" "N" *T",

CG/DDRAM |

Set DDRAM |0 0 1 1 0 0 0 0 O O | ORIENT. . | Set RAM address so that the

address e cursor is positioned at the
_________________ head of the Second line

Write data to ORIENT Write "D" “S".

CG/DD RAM DS ..

Cursor or|/0 0O 00 O01O0O0XX ORIENT Shift only the cursor position

display shift DS . ... to the left.

Write data to é:R:i:E::N:':I’::::::: Write llIll \\S" IIPII IILII "All IIY"

CG/DD RAM DISPLAY_ ..

Set DDRAM |0 0 0 0 O 1 0 1 O O | ORIENT.. .. |Set RAM address so that the

address DISPLAY .. cursor is positioned at the
S head of the third line

Write data to ORIENT..__ | Write "C" 0" "

CG/DD RAM DISPLAY ..
CO._ ...

Write data to ORIENT..___ | Write "L"“T" D"

CG/DD RAM DISPLAY ..
CO.




4-bit operation (4-bits 1 line)
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Function RS RW D7 D6 D5 D4 Display Description

power on Initialization. No display appears.

delay

Frnction set 00 O 0 Sets to 4 -bit operation.
In this case, operation is handled as 8-bits by
initialization,a nd Only this instruction
completes with one write.

Frnction set 00 O 0 Sets 4 -bit operation, 1-line display and 5*7

00 O X dot character font. (number of display lines

and character fontscannot be changed hence
after,)

Display 00 O 0 Turn on display and cursor.

ON/OFF 00 1 0

Control

Entry Mode( 0 0 O 0 Turn on display and cursor.

Set 00 O 0

Write data tof 1 0 O 0 Write "O". Curaor incrementer by one and shift

CG/DD/ARM 10 1 1 to right.

same as 8-bit operation
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