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SPECIFICATIONSFOR LIQUID CRYSTAL DISPLAY MODULE
MODEL NO: DVF 40200-5S1FBLY

1. SCOPE
The DVF 40200-5S1FBLY, dot-matrix LCD unit of a5 x 7- dot 40-character 2-line
dot-matrix LCD panel, LCD driver, controller LSI and yellow green back-light
LED fabricated on asingle PCB. Incorporating mask ROM-based character
generator and display data RAM in the controller LSI, the unit can efficiently
display the desired characters under microprocessor control.

2. PRODUCT SPECIFICATIONS
2.1 Generd
® ThelLCD of theunitisSTN yellow-green Transflective , Normal
temperature type.
® L ow power consumption with the dot-matrix LCD panel and CMOSLSI.
Built-in back-light LED with high luminance and stable radiation.
® Thin, lightweight design permits easy installation in avariety of
equipment.
® Allowing for being connected at general-purpose CMOS signal level, the
unit can be easily interfaced to a microprocessor with common 4-bit and
8-hit parallel inputs and outputs.
® Multiplexing driving : 1/16duty, 1/4bias, 6 0’ clock
® Built-in character generator ROM and RAM, and display data RAM:
Character generator ROM
225 different 5 x 7 dot-matrix character patterns (Alphanumeric and
symbols)
Character generator RAM
8 different user programmed 5 x 7 dot-matrix patterns
Display data RAM
80 x 8 hits
® Numerous instructions
Display clear, Cursor home, Display ON/OFF, Cursor ON/OFF, Blink
character, Cursor shift, Display shift
° RoOHS compliant

DATAVISION 06/08/03 3/17

DEMA Electronic AG | Phone: +49 (0)89 28 69 41 0 | Fax: +49 (0)89 28 35 09 | Email: info@dema.net | Web: http://www.dema.net



SPECIFICATIONSFOR LIQUID CRYSTAL DISPLAY MODULE
MODEL NO: DVF 40200-5S1FBLY

2.2 Mechanical Characteristics

Item Characteristic
Number of Characters 40x 2
Dot dimensions(mm) 0.6 x 0.65
Dot spacing (mm) 0.05
Character Size (mm) 3.2x55

Moo_lule di me_nsions (Horizontal x 182.0 x 335 x 13.6mMax.
Vertical x Thickness, mm)

Viewing area (Horizontal x 154.0 x 16.5
Vertical, mm)

r,?]cr;t]i)ve area (Horizontal x Vertical, 1475 x 11.5
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SPECIFICATIONSFOR LIQUID CRYSTAL DISPLAY MODULE
MODEL NO: DVF 40200-5S1FBLY

2.3 1C Absolute Maximum Ratings (Without LED back-light)

Characteristics Symbol Value
Power Supply Voltage Vee -0.3t0+7.0
LCD Driver Voltage Vico -0.3V to +13.0V
Input Voltage VN -0.3V toVct+0.3
Operating Temperature Ta -20°Cto+ 60°C
Storage Temperature Tso -55°C to +125°C
2.4 IC Electrical Characteristics (Without LED back-light)
(TA=25 ,VCC=27V - 55V)
Symbol | Characteristics |Test Condition Min. | Typ. | Max. | Unit
Vee Operating Voltage - 2.7 - 55 \%
Vicp LCD Voltage Vce-V5 3.0 - 11.0 Y
fOSC = 270KHz
lcc Power Supply Current V=50V - 0.3 0.6 mA
Input High Voltage _ )
VlHl (Except O&:l) 22 VCC V
Input Low Voltage
Vit (Except OSC1) 0.3 0.6 Y
Input High Voltage
A P (OgC1) 0 - VCC-1 - Ve \Y/
Input Low Voltage
ViL2 (0SC2) 1.0 \
Output High Voltage _ i
Von1 (DBO ) DB?) log =-0.1mA 2.4 VCC V
Output Low Voltage _ ) )
Vo1 (DBO ) DB?) loo =0.1mA 0.4 V
Output High Voltage _ )
VoHz (Except DBO - DB7) lon = -0.04mA 0.9Vc Ve Y
Output Low Voltage _ ) )
Vorz (Except DBO - DB7) loL = 0.04mA 0.1Vcc Y,
Rcom Common Resistance Vico =4V, Ig=0.05mA - 2 20 KQ
Ree Segment Resistance Vicp =4V, Ig=0.05mA - 30 KQ
I Leak Input Leakage Current Vin=0V toVe -1 - 1 pA
lpup Pull Up MOS Current Ve =5V 10 50 120 A
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SPECIFICATIONSFOR LIQUID CRYSTAL DISPLAY MODULE
MODEL NO: DVF 40200-5S1FBLY

2.5 LCD Optical Characteristics

Absolute maximum ratings

[tem Symbol | Rating | Unit Remarks
Storage temperature range Tst -20~70 | °C | No condensation
Operating temperature range Top -10~60 | °C | No condensation

2.6 LCD Optical Characteristics

1/16 duty, 1/4 bias,Vop=4.20

[tem Symbol | Temp. Min. Typ. Max. Unit
N 0°C 4.2 4.4 4.6
Driving Vop \%
voltage 25°C 4.0 4.2 4.4
50°C | 33 4.0 4.2
Contrast Cr 25°C 3 115 -- --
Frame freq. f - - 64 -- Hz
Response ton . -- -- 200
. 25°C ms
time Lot -- -- 160
Viewing | 0,6, 25°C 20 -- -- Deg.
angle* 0 — 45 ~
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SPECIFICATIONSFOR LIQUID CRYSTAL DISPLAY MODULE
MODEL NO: DVF 40200-5S1FBLY

2.6.1 Definition of optical characteristics
* Definition of angles ¢ and 6

Light (When reflected) ~ Z(9=07)

Y (6= 180°) X (4= 90°)

LC panel /

Light (When transmitted)

*Definition of contrast Cr
Brightnessof unselected portion(Bus)

Positive type Cr = _ -
Brightnessof selected portion(Bs)

Intendty Sdected Wave

Non-sdected Wave

CrMax----------1--> '
Cr=Lon/ Loff
v >
P Driving Vdtage(V)
[positive type]
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SPECIFICATIONSFOR LIQUID CRYSTAL DISPLAY MODULE
MODEL NO: DVF 40200-5S1FBLY

* Definition of viewing angles 61 and 62

Cmax.
Contrast C

2.0

61 02 Viewing angle 6

(¢ fixed)

Note : Optimum vision with the naked eye and viewing angle 6 at Cmax
above are not always the same.

* Definition of response time

Ut eru

O N e
(V) LJ I Ll—

Unselected state Selected state Unsdected state
(display OFF) (display ON) (display OFF)
10%

Dark T
Brightness 100% 90%

Bright S~

ton t off

Vop : Operating voltage (V) ton : Response time (rise) (ms)

fFRM : Frame frequency (Hz) toff : Response time (fall) (ms)
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SPECIFICATIONSFOR LIQUID CRYSTAL DISPLAY MODULE
MODEL NO: DVF 40200-5S1FBLY

2.7 LED Back-light Characteristics

2.7.1 Absolute maximum ratings

Ta=25°C
ltem Symbol Condition | Min. | Typ. |[Max.| Unit
If=310mA,
Forward voltage Vs 38|42 | 45| V
Yellow Green
If=310mA,
* Luminous Intensity lv 123 | 190 | 257 |cd/
Yellow Green
Peak Emission [f=20mA,
AP - [ 573 - | nm
Wavelength Yellow Green
Spectrum Radiation [f=20mA,
AL -- 30 -- nm
Bandwidth Yellow Green
VR=8V,
Reverse Current Ir -- -- 31 | mA
Yellow Green
Note: * Measured at the bare LED back-light unit.
2.7.2 LED Maximum Operating Range
[tem Symbol Yellow Green Unit
Power Dissipation Pap 3.38 W
Forward Current I 490 mA
Reverse Voltage Vg 8 Vv
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SPECIFICATIONSFOR LIQUID CRYSTAL DISPLAY MODULE
MODEL NO: DVF 40200-5S1FBLY

3. RELIABILITY

transition time 5 min,

3.1 Reiability
Test item Test condition Evaluation and assessment
Operation at high 40°C42°C No abnqrmilltles in
temperature and functions* and
o 90%RH for 240hours N
humidity appearance*
- . No abnormalitiesin
Operation at high | 55 0c,.50¢ for 240 hours functions* and
temperature
appearance* *
0~ _ 0
0°C~+50CLeitfor 1 No abnormalitiesin
Heat shock hour at each temperature, functions* and

*
repeated 10times appearance’
' No abnormalitiesin
Operation at Low 0+2°C for 240 hours functions* and
temperature appearance**
Sweep for 1 min at 10 Hz I
. ' No abnormalitiesin
Vibration 55Hz, 10Hz, ampl.ltude flnclionstand
1.5mm 2 hrseach in the appearance* *
X,Y and Z directions
No abnormalitiesin
Dropped onto a board from :
Drop shock aheight of 10cm functions* arld
appearance*
90° No abnormalitiesin
Storage Temperature Low Temp:-20°C functions* and
earance**
High Temp:70°C P
Range Test

*  Dissipation current, contrast and display functions
** Polarizing filter deterioration, other appearance defects

3.2 Liquid crystal panel servicelife
100,000 hours minimum at 25°C+10°C

3.3

Definition of panel servicelife

® Contrast becomes 30% of initial value
® Current consumption becomes three times higher than initial value
® Remarkable alignment deterioration occursin LCD cell layer

® Unusua operation occurs in display functions
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SPECIFICATIONSFOR LIQUID CRYSTAL DISPLAY MODULE
MODEL NO: DVF 40200-5S1FBLY

4. OPERATING INSTRUCTIONS
4.1 Input signal Function

NO. Symbol Function
1 VSS 0V Power Supply (GND Level)
2 VDD Power supply for Logic circuit
3 VO Power Supply for Driving the LCD Contrast
4 RS Data/ Instruction select
5 R/W Read / Write select
6 E Enable signal
7~14 | DBO~-DB7 DataBusline
15 LED A Power supply for +
16 LED K Power supply for -

4.2 Block diagram

+5V

o 1

— VDD
VO —®<JVR

A
vss K LED BACKLIGHT
Yz
Vppb— Vo : LCD Driving Voltage
VR : 10K~20K
DSBO
DB7 COM16 LCD Panel
E ——»
RW —— P CONTROL SEG40 f ?SEGlGO
RS ——»
VDD——
VO ——— ™| SEGMENTDRIVER x 2
VSS———»
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SPECIFICATIONSFOR LIQUID CRYSTAL DISPLAY MODULE
MODEL NO: DVF 40200-5S1FBLY

4.3 Timing Characteristics

(TA=25 ,VCC=5V)
Symbol | Characteristics Test Condition Min. | Typ. [ Max. | Unit
Internal Clock Operation
fosc OSC Frequency R =91KQ 190 270 350 KHz
External Clock Operation

fex External Frequency - 125 250 350 KHz
Duty Cycle - 45 50 55 %
TrTE Rise/Fall Time - - - 0.2 us

Write Mode (Writing data from MPU to ST7066U)
Te Enable Cycle Time |PinE 400 - - ns
Tew Enable Pulse Width |PinE 150 - - ns
TrTE Enable Rise/Fall Time |PinE - - 25 ns
Tas Address Setup Time |Pins: RS,RW,E 30 - - ns
Tan AddressHold Time |Pins. RS,RW,E 10 - - ns
Tosw Data Setup Time Pins. DBO - DB7 40 - - ns
Th DataHold Time Pins. DBO - DB7 10 - - ns
Read Mode (Reading Data from ST7066U to MPU)
Te Enable Cycle Time |PinE 400 - - ns
Tew Enable Pulse Width |PinE 150 - - ns
TrTE Enable Rise/Fall Time |Pin E - - 25 ns
Tas Address Setup Time |Pins: RS,RW,E 30 - - ns
Tan AddressHold Time |Pins. RS,RW,E 10 - - ns
Topr Data Setup Time Pins. DBO - DB7 - - 100 ns
Th DataHold Time Pins. DBO - DB7 10 - - ns
Interface Mode with LCD Driver(ST7065)
Tewn Clock Pulse with High |Pins: CL1, CL2 800 - - ns
Teowe Clock Pulse with Low [Pins: CL1, CL2 800 - - ns
Test Clock Setup Time  |Pins: CL1, CL2 500 - - ns
Tsy Data Setup Time Pin: D 300 - - ns
Ton DataHold Time Pin: D 300 - - ns
Tom M Delay Time Pin: M -1000 - 1000 ns
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SPECIFICATIONSFOR LIQUID CRYSTAL DISPLAY MODULE
MODEL NO: DVF 40200-5S1FBLY

Writing data from M PU to ST 7066U

VI H1
RS VIiL1

tas taH

A

A

w N\ /

tpw taH

: / \

4 i tosw tH ]
T —> <« > >

i ) /
DBO- DB7 ><; Valid dat a I}<

tc

Reading data from ST7066U to M PU

VI H1
RS NXVIL1

tas taH

A

A

tr —» <«

DBO- DB7 ><£ Valid dat a 1><

tc
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SPECIFICATIONSFOR LIQUID CRYSTAL DISPLAY MODULE
MODEL NO: DVF 40200-5S1FBLY

4.4

Instruction Table:

Instruction table

Instruction Code Description
Instruction D ription i
struction| o | - w|pe7|pB6 | pB5| DB4 | DB3 | DB2| DB1 | DBO escriptio Time
(270KHz)
Clear Write "20H" to DDRAM. and
Displa ol o|o|o|o]|o|o]| o] o]l 1 |setDDRAM addressto 1.52 ms
play "00H" from AC
Set DDRAM address to
"00H" from AC and return
0 0 0 0 0 0 0 0 1 x |cursor to its original position .
Egtmuren to its original positi 1.52 ms
if shifted. The contents of
DDRAM are not changed.
Sets cursor move direction
and specifies display shift.
0 0 0 0 0 0 0 1 D | s ese operations are
Egiry Mode Th i 37 us
performed during data write
and read.
. D=1:entire display on
Display
o|lo|lo|lo|o]|]o| 1] D] c | B |C=1cursoron 37 us
ON/OFF B=1:cursor position on
Set cursor moving and
Cursor or . . .
Display o lolo| ool 1 |sc|rL| x| x |ispayshiftcontrolbit and 37 us
Shift the direction, without
changing DDRAM data.
. DL:interface data is 8/4 bits
gg?ctlon 0| o o | o 1 |bL| N | F | x x  |N:number of line is 2/1 37 us
F:font size is 5x11/5x8
Set CGRAM Set CGRAM address in
address 0 | 0 | 0 | 1 |AC5|AC4 AC3|AC2|ACT[ACO(" "~ " = - 37 us
Set DDRAM Set DDRAM address in
address 0 0 1 AC6 | AC5 | AC4 | AC3 [ AC2 | AC1 | ACO address counter 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
Ygrlgzlslata 1 0 D7 D6 D5 D4 D3 D2 D1 DO [RAM 37 us
(DDRAM/CGRAM)
Read data from internal
ﬁgr?ldl'\g :&7 1 1 | b7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |RAM 37 us
(DDRAM/CGRAM)

Note:

Be sure the ST7066U is not in the busy state (BF = 0) before sending an instruction from the MPU to the
ST7066U. If an instruction is sent without checking the busy flag, the time between the first instruction and next
instruction will take much longer than the instruction time itself. Refer to Instruction Table for the list of each
instruction execution time.
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SPECIFICATIONSFOR LIQUID CRYSTAL DISPLAY MODULE
MODEL NO: DVF 40200-5S1FBLY

5 NOTES
Safety
® |f the LCD pandl breaks, be careful not to get the liquid crystal in your
mouth. If theliquid crystal touches your skin or clothes, wash it off
immediately using soap and plenty of water.
Handling
Avoid static electricity as this can damage the CMOS LS.
The LCD panel is plate glass; do not hit or crush it.
Do not remove the panel or frame from the module.
® The polarizing plate of the display is very fragile; handleit very carefully
Mounting and Design
® Mount the module by using the specified mounting part and holes.
® To protect the module from external pressure, leave a small gap by placing
transparent plates (e.g. acrylic or glass) on the display surface, frame, and

polarizing plate

® Design the system so that no input signal is given unless the power-supply
voltageis applied.

® Keepthemoduledry. Avoid condensation, otherwise the transparent
electrodes may break.

Storage

® Storethe module in adark place where the temperature is 25 °C+10°C and

the humidity below 65% RH.

® Do not store the module near organic solvents or corrosive gases.
® Do not crush, shake, or jolt the module (including accessories).
Cleaning

® Do not wipe the polarizing plate with adry cloth, as it may scratch the
surface.

® \Wipe the module gently with soft cloth soaked with a petroleum benzine.

® Do not use ketonic solvents (ketone and acetoe) or aromatic solvents
(toluene and xylene), as they may damage the polarizing plate.

6 OPERATION PRECAUTIONS
Any changes that need to be made in this specification or any problems arising
from it will be dealt with quickly by discussion between both companies.
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