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STANDARD CHARACTER MODULES

Module Module Size, Character, Dot Size, Backlight

Type mm mm mm

Series WxHXT (T1) WxH WxH EL None
YMS0801-01 54x37x10 2.9x76 0.5x0.6 0.6x0.7 32x16 111 v v v v v v 9
YMS0802-01 58x32x9/13 2.96x5.56 0.56x0.66 0.6x0.7 38x16 116 v v v v v v v v v 10
YMS122-01 55.7x32.0x9.8 2.65x5.5 0.45x0.6 0.55x0.7 46.7x175 1/16 12-13
YMS161-01 80x36x10/13 3.07x6.56 0.55x0.75 0.63x0.83 64.5x14 1/16 v v v v v v 1
YMS161-04 151x40x15 6.0x14.54 1.152x1.765 | 1.212x1.825 120x23 178 v v v v v 14
YMS162-01 80x36x9.5/13 2.95x4.35 0.55x0.5 0.6x0.55 64.5x13.5 116 v v v v v v v 15
YMS162-02 122x44x9.5/14.3 4.84x9.66 0.92x1.1 0.98x1.16 99x24 1/16 v v v v v v v v v 16
YMS162-03 67x36x10 2.44x3.94 0.44x0.44 0.49x0.49 52x14 1/16 v v v v v v v 17
YMS162-04 84x44x10/14.5 2.95x5.55 0.55x0.65 0.6x0.7 61x17 116 v v v v v v v 18
YMS162-10 80x36x9.5/13 2.95x4.35 0.55x0.5 0.6x0.55 64.5x13.5 | 1/16 v \4 v v v v 19
YMS162-21 53x20x8.5 1.85x3.15 0.33x0.35 0.38x0.4 36x10 1/16 v v v v 20
YMS162-22 85x36x14.5/9.5 2.96x5.56 0.56x0.66 0.6x0.7 66x16.2 116 v v v v v 21
YMS164-01 87x60x9/14 2.95x4.75 0.55x0.55 0.6x0.6 61.8x25.2 | 1/16 v v v v v v 22
YMS202-01 116x37x10/14 3.2x5.55 0.6x0.65 0.65x0.7 83x18.6 116 v v v v v v v 23
YMC202-16 146x43x14/10 4.84x9.22 0.92x1.1 0.98x1.16 123x23 116 v v v v v v 24
YMS204-01 98x60x9.2/14.2 2.95x4.75 0.55x0.55 0.6x0.6 76x25.2 1/16 v v v v v 25
YMS204-02 146x62.5x13.6/10 4.84x9.22 0.92x1.1 0.98x1.16 123.5x43 116 v v v v v v 26
YMS242-01 118x36x9.5/14 3.2x5.55 0.6x0.65 0.65x0.7 93.5x15.8 | 1/16 \ v v v 27
YMS402-01 182x33.5x9.6/13.6 3.2x5.55 0.6x0.65 0.65x0.7 154.4x15.8 | 1/16 v v v v 28
YMS404-01 190x54x9.2/14.5 2.8x4.91 0.52x0.57 0.57x0.62 147x29.5 116 v v v v v 29

STANDARD GRAPHIC MODULES

Module Module Size, Number of dots or Dot Size, Backlight
pixel mm STN

WxH WxH EL

Type mm

Built-In Controller

Series WxHXT (T1)

YMS12232-01 84x44x9/14.2 122x32 0.4x0.4 0.44x0.44 60x18.5 1/32 v v SBN1661G_M18 30-31
YMC12232-03 65.4x30.25x6 122x32 0.4x0.45 0.44x0.49 60.6x20 1/32 v SBN1661G_M18 32-33
YMS12864-01 93x70x12.2 128x64 0.48x0.48 0.52x0.52 70.7x38.8 1/64 v v NT7107 34-35
YMS12864-04 75x52.7x9 128x64 0.4x0.4 0.43x0.43 60.5x33 1/64 v v NT7107 36-37
YMS128128-01 75x81.2x8.1 128x128 0.4x0.4 0.43x0.43 60x60.1 1128 v NT7107 38-39
YMC160128-01 100x73.4x14.8 160x128 0.425x0.425 0.455x0.455 77x62 1128 v T6963C 40-41
YMC16080-05 120.8x95.89 160x80 0.57x0.625 0.6x0.655 103x80 1/80 v HD66421TB0 42-43
YMC192192-01 86x95x9 192x192 0.3x0.3 0.33x0.33 67.4x674 1192 v 44-45
YMS24064-02 180x65x11/13.8 240x64 0.49x0.49 0.53x0.53 134x40.4 1/64 v v v T6963C 46-47
YMS240128-01 144x104x13.8 240x128 0.4x0.4 0.45x0.45 114x64 1128 v v T6963C 48-49
YMS240128-02 170x101.5x14 240x128 0.47x0.47 0.5x0.5 128x74 1/128 v v T6963C 50-51
YMS320240-02 134.5x117x14 320x240 0.27x0.27 0.3x0.3 103x79 1/240 v v 52-53
YMS320240-03 144x96.8x12 320x240 0.27x0.27 0.3x0.3 104x79.3 1/240 v v v 54-55
YMS320240-05 167x109x11 320x240 0.36x0.36 0.33x0.33 122x92 1/240 v v v 56-58
STANDARD TAB, COG, COF MODULES

Module Module Size, Charakter, Number of Dots Dot Size, Backlight

or Pixel mm STN
WxH WxH LED

Type mm mm

Built-In Controller

Series WxH

WixHXT (T1)

YMS162-08 65x27.7x2.1 2.95x5.15 16x2 0.55x0.6 0.6x0.65 61x15.7 1/16 v NT7605H-BD 59

YMS202-04 78.8x27.7x7.8 2.95x5.15 20x2 0.55x0.6 0.6x0.65 74.8x15.7 1/16 v NT7605H-BD 60-61
YMS12864-06 70x43x9 128x64 0.39x0.39 0.43x0.43 59x30.5 1/64 v v ST7565R, NT7538 62-63
YMS12864-15 93.7x53x5.5 128x64 0.48x0.48 0.52x0.52 70.7x38.8 1/65 v ST7565R, NT7538 64-65
YMS12864-18 72x90x7 128x64 0.45x0.53 0.465x0.545 66.4x39.4 1/64 v SPLC501C 66-67
YMS12864-20 70.2x40.5x5.85 128x64 0.39x0.39 0.43x0.43 59x30.5 1/65 v ST7567 68-69
YMS160160-01 54.48x57.9x3.5 160x160 0.245x0.245 0.265x0.265 | 45.68x45.68 | 1/160 v v 70-71
YMS160160-02 75.5x70.5x10.4 160x160 0.3345x0.3345 | 0.3545x0.3545 | 61.5x61.5 1160 v 72-73
YMC240128-13 98.7x67.7x9.5 240x128 0.325x0.325 0.35x0.35 92x53 17128 v ST7529-G 74-75
YMS320240-10 93.9x71.3x7.9 320x240 0.225x0.2244 0.24x0.2394 79.6x60.5 1/240 v 76-77
YMS320240-11 120.3x69.1x6.5 320x240 0.225x0.225 0.24x0.24 79.8x60.6 17240 v 78-79
YMS320240-12 158.15x109x7.5 320x240 0.33x0.33 0.36x0.36 121x91.6 1/240 v 80-81
YMC320240-15 60.8x77.3x8.9 320x240 0.185x0.185 0.2x0.2 51.6x67.7 1/240 v 82-83
YMC320240-68 154.6x114.8x9 320x240 0.345x0.345 0.36x0.36 120x90 1/240 v 1ST3225 84-85

TFT TRANSMISSIVE LCD MODULES

Module Module Size, Active Area (A/A), Backlight

Type mm mm Resolution Size Built-In Controller Page

Series WxHXT WxH LED
YTS240DLAC-03-100N 42.72x59.46x3.1 36.72x48.96 262K 240(RGB)x320| 2.4” v HX8347-A 86-87
YTS240DLAC-03-100T 42.72x59.46x4.2 36.72x48.96 262K 240(RGB)x320| 2.4” v HX8347-A 88-89
YTS240DLAG-01-102N 42.72x60.26x2.55 36.72x48.96 262K 240(RGB)x320| 2.4” v 1L19325D 90-91
YTS280DLAC-03-200N 50x69.2x2.85 44.2x58.6 262K 240(RGB)x320| 2.8” v HX8347-A01 92-93
YTS350ELAK-01-100T 77.80x64.5x4.1 70.08x52.56 16M 320(RGB)x240| 3.5” v HY8238-D 94-95
YTS350ELAK-01-100N 77.8x64.5x3.04 70.08x52.56 16M 320(RGB)x240| 3.5” v HX8238-D 96-97
YTS350ELAJ-01-100T 77.8x64.5x4.04 70.08x52.56 262K 320(RGB)x240| 3.5” v SSD2119 98-99
YTC430ILAC-01-100T 105.5x67.2x4.9 95.04x53.86 16M 480(RGB)x272| 4.3” | ¥ High Brightness HX8257 100-101
YTS570ELAA-01-100T 126x101.55x6.9 115.2x86.4 16M 320(RGB)x240| 5.7” v HX8218&HX8615 102-103
YTS700RLAB-01-100N 165x104.44x5.2 152.4x91.44 16M 800(RGB)x480| 7" v HX8262&HX8678 104-105
YTS700RLAB-01-100T 165x104.44x6.6 152.4x91.44 16M 800(RGB)x480| 7" v HX8262&HX8678 106-107
YTS700RLAB-02-103N 166.6x109.4x10.0 152.4x91.44 16M 800(RGB)x480] 7" | ¥ High Brightness | HX8262&HX8678 108-109
YTS800SLAA-01-100T 183x141x7 162x121.5 16M 800(RGB)x600| 8" v 110-111
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BASIC SPECIFICATION

LCD-PANEL
TYPE OF DISPLAY
TN Type
Positive mode Negative mode
o
s
¢ ) -' ¢ )
It s necessary to use type under Negaive type is most applicable for
ambient light condition. backlighting system and is capable
of multi-color displaying.
STN Type

Yellow Mode:

Dark blue segment on yellow-green background.

Nearly black and white display with the combination of yellow mode STN and polarizer.

Blue Mode: White segment on blue background.
Grey Mode:
B/W Mode: Film compensated STN, black and white display

LIGHTING METHODS
Reflective Type
Light source
—)
-

Reflector

It is necessary to use type under
ambient light condition.

Transflective Type

Light source

L
Reflective light

<
Transmissive Light

.Ambient light is taken the outside
during day and a back-light is
used in the dark.

Transmissive Type

Transmissive Light Backlight

Backlight
L] ] 4

Reflector

A back light is always used.

CONNECTOR AND LCD MOUNTING METHODS

The following connectors are available for connecting LCD to the drive circuit.

Rubber Connector

Q

m Structure: Altemate lamination of conductive rubber
and insulating rubber.

m Connecting method: Mechanical compression.

m Pitch: min. 0.3 mm

Spacer(in case of separate polarizer)

Polarizer LCD
Holder 1
(plastic,metal)
conductive rubber \LEJ
(zebra) ‘
pce (> \
% A%

Polarizer (transfiector or reflector)

m Easy to assembly.

m Adopted for many years.

m Apllicable even to narrow pads.

m Printed circuit boards need gold plating or graphite
coating.
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BASIC SPECIFICATION

Pin Connector
Polarizer
l E LCD
T‘ ""4— Pins
by # [y f PCB
- T
Polarizer (transflector or reflector) — L_ Solder
B Structure: Metal pins fit onto the panel terminal pad. |m Suitable for small production runs.
m Connecting method: Soldering.
m Pitch: 1.5, 1.8, 2.0, 2.54 mm
Flexible Connector
l/Polarizer
PCB
m ,_
i A | \
[
l:‘
T Flexible Connector
LCD
Polarizer (transflector or reflector)
m Structure: Film with electroconductive thin film or B Resin on connecting point.
printed g_raphlte. o B Thin structure can be achieved.
m Connecting method: Heat and pressure fitting, = Possible to bend
soldering or machanical compression. o T
m Pitch: Heat Seal: min. 0.4 mm; Soldering: min. 0.8 mm.|® Free trimming possible.
ELECTRO-OPTICAL CHARACTERISTICS
STN TYPE
ITEM SYMBOL CONDITION MIN. TYP. MAX. UNIT NOTE
Viewing angle ®2-01 K=2.0 60 - - deg. 1.2
Contrast rati K ®=20° 3 10 3
ontrast ratio =0 - -
Response time (rise) t ® =20° 200 250 m 4
esponse time (rise r =0 - S 4
R time (fall t ®=20° 200 250 4
esponse time (fall) f 0=0 - ms 4

NOTE 1. Definition of Angle O and ®
Z($=0° )

K
$1<20° <02
Y(9=180°) W
\1\ | 14

Y(9=0")

NOTE 2. Definition of Viewing Angle ©1 and ®2

b1 20° b2

Viewing angle
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BASIC SPECIFICATION

NOTE 3. Definition of Contrast ‘K’

Brightness-curve of selection dot

NOTE 4. Definition of Optical Response

7 1 OFF OFF |
1 Brightness-curve of non-selection dot -
° __ Brightness of non-selection dot (By) tr i
Driving voltage(V) Brightness of selection dot (B1)
ITEM SYMBOL CONDITION MIN. TYP. MAX. UNIT NOTE
Viewing angle ®2-01 K=1.4 20 - - deg. 1.2
Contrast ratio K =25 3 3
i - - -
©=0
. . & =25°
Response time (rise) tr 0=0 - 150 250 ms 4
. & =25°
Response time (fall) t 0=0 - 150 250 ms 4

NOTE 1. Definition of Angle O and ®

X \

z($=0")

Y(0=180°)

\

NOTE 3. Definition of Contrast ‘K’

Brightness(%

Brightness-curve of selection dot

2

Brightness-curve of non-selection dot
B1

Driving:voltage(V)

Brightness of non-selection dot (B>)

Brightness of selection dot (B+)

HANDLING LCD PANEL AND MODULE

LCD PANELS are composed of glass and polarizer. Pay attention for:

Please keep the temperture within specified range for use and storage.
Polarization degradation, buble generation or polarizer peel-off may
occur with high temperature and high humidity.

B Don "ttouch, push or rub the exposed polarizers with anything harder than

an HB pencil lead.

When the display surface becomes dusty, wipe gently with absorbent
cotton or other soft material soaked in alcohol. Don "t scrub hard in order
to avoid damaging the display surface.

Wipe off saliva or water drops immediately. Contacting water over a long
period of time may cause deformation or color fading.

After products are tested at low temperatures they must be warmed up in
container before they contact room temperature air.

Don "t put or attach anything on the display area in order to avoid leaving
marks on.

As glass is fragile, it tends to become chipped during handling especially
on the edges. Please avoid dropping or jarring.

Storage of LCDs for some years:

Store them in a dark place, don "t expose to sunlight or fluorescent light.
Keep the temperature between 0°C and +35°C.

NOTE 2. Definition of Viewing Angle ©1 and ®2

K
$1<25° <¢2

14

b1 25° ¢2

Viewing angle

NOTE 4. Definition of Optical Response

OFF

10%

Brightness
100%

B The polarizer surface shouldn "t contact any other objects. Please store

LCDs in the container in which they were shipped.

Environmental conditions:

Humidity - observe the following conditions both in storage and
operation:

- Ta<+40°C 85%RH or less (Ta - ambient temperature)

- Ta > +40°C below max. absolute humidity of +40°C 85%RH
Exposure to high humidity and temperature:

- Don "t leave them for more than 160 hrs. at +60°C

- Shouldn "t be left for more than 48 hrs. at -20°C.

LCD MODULES Handling:

Don "t after modify or change the shape of the tab on the metal frame.

Don ‘'t make extra holes on the printed circuit board, modify its shape or
change the positions of components to be attached.

Don "t damage or modify the pattern wiring on the printed circuit board.
Absolutely don "t modify the zebra strip (conductive rubber) or touch it with
another object.

Expect for soldering the interface, don 't make any alterations or
modifications with a soldering iron.

Don "t drop, bend or twist LCD Module.
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BASIC SPECIFICATION

BACKLIGHT CHARACTERISTICS

DIRECT TYPE SIDE LIGHTGUIDE TYPE
M DC Signal Operating M DC Signal Operating
M Long Life Time M Long Life Time
ADVANTAGE M Wide Useful Driving Temperature W Wide Useful Driving Temperature
M Various Color B Compactness (Thin & Flat)
M High Brightness
Direct Type Side Lightguide Type
LCDP Diffuser Light Guide ezel LCDP Transflector
égggg{:tor Bezel
I —
STRUCTURE Lamp . ;
Housing l1 LED
[ - ,:‘J ’d! N
7 0 PWB 1‘7_& PWB
LEDchip prverLsl  PWB for LED Driver LS| Light Guide
LUMINOUS COLOR Yellow/Green, Red, Amber
DRIVING VOLTAGE DC4V ~ 8
THICKNESS OF Direct Type: 5.0 mm Side Type: 1.0 mm
HOUSING UNIT MIN.
LIFE TIME 50.000 hours
B Compactness (Thin & Flat) M High Uniformity
ADVANTAGE M High Uniformity M Easy to Design
LCDP Transflector
\ / Bezel
\‘ 1/ Rubber Connector
STRUCTURE k 2 f
\ PWB
]
Driver LSI EL
LUMINOUS COLOR White, Blue/Green
DRIVING VOLTAGE AC 100V ~ 130V, 400 Hz ~ 1 KHz, (DC/AC Inverter is necessary)
THICKNESS OF
0.3 mm
HOUSING UNIT MIN.
LIFE TIME 2.000 ~ 50.000 hours
M High Brightness M Easy to Design Large Size
ADVANTAGE [l High Uniformity [l Useful to Color LCD
Direct Type Side Lightguide Type
LCDP FaoiPlate LCDP  Transflector
Bezel
— Rubber Connector ezel
STRUCTURE I Rubber Connector
“ we ®) 227w
.................. = -
- O Diffuser /
CCFL Driver LSI Lamp Housing CCFL  Driver LSI Light Guide
LUMINOUS COLOR White
DRIVING VOLTAGE AC 200V ~ 400V, 30 Hz ~ 50 Hz, (DC/AC Inverter is necessary)
THICKNESS OF Direct Type: 10.0 mm Side Type: 3.5 mm
HOUSING UNIT MIN.
LIFE TIME 10.000 ~ 20.000 hours
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BASIC SPECIFICATION

TEMPERATURE CHARACTERISTICS

MODEL OPERATING TEMP. STORAGETEMP. |
N STANDARD 0°C ~+50°C -10°C ~ +60°C
HIGH RELIABILITY -10°C ~ +60°C -30°C ~+85°C
STN STANDARD 0°C ~+50°C -10°C ~ +60°C
HIGH RELIABILITY -10°C ~ +60°C -30°C ~ +85°C
FSTN STANDARD 0°C ~+50°C -10°C ~ +60°C
(BLACK & WHITE) HIGH RELIABILITY -10°C ~ +60°C -30°C ~+85°C

Except Backlight Unit.

POWER SUPPLY SCHEMATICS
SINGLE SOURCE

Vi Vob - Vo: LCD Driving Voltage
Vr: 10k - 20k

DOUBLE SOURCE

Vop - Vo: LCD Driving Voltage

VR: 10k - 20k
NEGATIVE POWER SUPPLIER INCLUDED
VOUT VO VSS VDD
+5V Voo - Vo: LCD Driving Voltage
v Vg: 10k - 20k
+5V
“ digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD CHARACTER MODULES

YMS 0801 '01 8 CHAR x 1 LINE, 1/11 DUTY, 1/4 BIAS
EXTERNAL DIMENSION AND DISPLAY PATTERN
10.840.8
"‘f r— 2.54X13u33.02 —] y“e . 10.0MAX 28
3 -
[ P [ D b 6000000000004 Q""/W o
| ( \ ] ‘ [ |
' é ’
g f 8 5
:‘ g «Q
§ N
l z 0|8 | Cd I
« 20| 28.1 1 T e 04
© 32008 d 58:+03 e 18+02
38,0103 ol L 0.5
- 25 80403
: 3 54,0105
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x Hx T) 54,0 x 370 x 10.0 mm Supply Voltage Logic Voo - Vss -0.3 70 V
Viewing Area (W x H) 320x160 mm Supply Voltage Drive | Voo - Vee -0.3 135 v
Character Font (W x H) 5.0 x 10.0 with cursor dots T v 3 Vo103 v
Character Size (W x H) 29x76 mm nput Voltage n — oo .
- Operating Temperature
Dot Size (W x H) 0.50 x 0.60 mm perating femp! See page 8
Storage Temperature
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL SIGNAL DESCRIPTION SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
! Vss GND V) MIN. | TYP | MAX.
2 Voo Power Supply (+5.0V) .
3 Vee Voltage Control for LCD Supply Voltage (Logic)f Voo - Vss 45 ] 50 | 585 v
4 RS Register Select- LOW = Instruction, HIGH=DATA Supply Current (Logic)[ o Vpp =5V 0.8 20 | mA
Read / Write HIGH Vin 2.2 Voo v
5 RAW LOW = MPU to LCM, HIGH = LCM to MPU V'”p“t
oltage | Low ViL -03 06 | v
Enable
6 E R/W = LOW: Data are talking over at falling edge Output | HIGH Vou | lon=02mA | 24 Vv
R/W =HIGH: Data can be read at E=1 Voltage Low VoL o =1.2mA 04 v
7to14 | DBoto DBy Data Bus - Software selectable 4 or 8 bit Mode
LCD Operating Voltage| Voo - Vee Voo =5V 42 47 v
Supply CurrentLCD Drive| e Ta=+25°C 1.0 15 mA
Note (1): Value is high reliability type. Note (2):Electro-Optical Characteristics: See page 5.
BLOCK DIAGRAM BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
oe7 /LN coM11 MIN. | TYP. | MAX.
I.!)B(J _/ LCD PANEL.
Supply Voltage Vien 3.0 3.2 35 v
CONTROL| SEG40
& Lsi Power Consumption Piep 140 | mwW
RW
RS
VL
VDD
Vs L
R
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STANDARD CHARACTER MODULES

YMS 0802-01 8 CHAR x 2 LINE, 1/16 DUTY, 1/5 BIAS
EXTERNAL DIMENSION AND DISPLAY PATTERN
o T
A g 04 4o
©8++++++¢+++++41+m '
@0 + Q
E 00 |, HH “JAG l 00 aw 3
Q 90 . w S 9% 9 8 2
% Too I~ ¥ KB <& g,l P ! 3 8 S
b + " + 1 v‘g & 2w
8 leoi{ U L Sl IR S aw |1
.?(? . FIF ¥ FOEEF T F O F o O N 3
[ N S S SRR M - ‘
2788 16202 S IO
2 38.0+£0.3
b 442403
N 53.0+£0.2 A 45£0.3(WITHOUT BACKLIGHT)/8.7  0.3(WITH BACKLIGHT)
58.040.5 A\ MAX9.0(WITHOUT BACKLIGHT)/MAX13.0(WITH BACKLIGHT)
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x Hx T) 58.0 x 32.0 x 9.0/13.0 mm Supply Voltage Logic Voo - Vss -0.3 70 Vv
Viewing Area (W x H) 380x 160 mm Supply Voltage Drive | Voo - Vee -0.3 135 v
Character Font (W x H) 5.0 x 7.0 with cursor dots T v 3 Vo103 v
Character Size (W x H) 2.96 X 5.56 mm nput Voltage n e oo .
Character Pitch (W x H) 3.56 x 5.94 mm Operating Temperature See page 8
Dot Size (W x H) 0.56 x 0.66 mm Storage Temperature
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL SIGNAL DESCRIPTION SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
! Vss GND (V) MIN. | TYP | MAX.
2 Voo Power Supply (+5.0V) .
3 Ver Supply Voltage LCD Driver Supply Voltage (Logic)| Voo - Vss 45 5.0 55 )
4 RS Register Select- LOW = Instruction, HIGH=DATA Supply Current (Logic)[ oo Vop =5V 0.8 20 | mA
Read / Write HIGH Viu 2.2 Voo v
5 RAW LOW = MPU to LCM, HIGH = LCM to MPU V'”p“t
oftage |  Low ViL 03 06 | v
Enable
6 E R/W = LOW: Data are talking over at falling edge Output | HIGH Vou | lon=02mA | 24 Vv
R/W =HIGH: Data can be read at E=1 Voltage Low VoL o =1.2mA 04 v
7t014 | DBoto DB; Data Bus - Software selectable 4 or 8 bit Mode -
T A Anode of LED Unit LCD Operating Voltage| Voo - Vee Vigp =5V 45 47 5.0 v
16 K Cathode of LED Unit Supply CurentLCD Drive|  lee | 16=+25°C 10| 15 [ ma
Note (1): Value is high reliability type. Note (2): Electro-Optical Characteristics: See page 5.
BLOCK DIAGRAM BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
MIN TYP. | MAX.
?a7<:J\
890 \T| e | LCD PANEL Supply Voltage | Viep 38 | 40 [ 42 | v
- & 9 Power Consumption |  Pieo [F=60mA 240 | 600 [ mw
C:E o o Luminous Iv IF=60mA | 82 103 cd / m?
v
Q EL/LED BACKLIGHT
digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD CHARACTER MODULES

YMS 161-01 16 CHAR x 1 LINE, 1/16 DUTY, 1/5 BIAS
EXTERNAL DIMENSION AND DISPLAY PATTERN
80.0+05
75.04£0.2
708+0.3 T ‘159
9,003 PR5aXIS=a81  —— / 3 ¥ C
4 -~ 377 |~
‘ Y TSl 12 Nl A —{ 807 =
P4+ + + + * +_t 4 + + ¥ + 3 =+ + 3 4 0.63 — (=
I [ + +A+L+*+L+ + o+ +L+ + o+ +A+ F- ++ 055 —~| f=-
T e i
[ T I
;19 @ RS I 1 g © Q
HE- B sl A . =3 L S5 <
I e = LA
© @F T
N
59.62 1602
645£03 ———————= A\ 5.6+ 0.3WITHOUT BACKLIGHT)8.6  0.3(WITH BACKLIGHT)
A\ MAX10.0(WITHOUT BACKLIGHT)/MAX13.0(WITH BACKLIGHT)
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x Hx T) 80.0 x 36.0 x 10.0/13.0 mm Supply Voltage Logic Voo - Vss -0.3 70 Vv
Viewing Area (W x H) 645x14.0 mm Supply Voltage Drive | Voo-Ver | -03 135 v
Character Font (W x H) 5.0 x 7.0 with cursor dots Y v e T v
Character Size (W x H) 3.07 x 6.56 mm nput Voltage N — o
- Operating Temperature
Character Pitch (W x H) 3.77 mm perating temp! See page 8
Dot Size (W x H) 0.55x0.75 mm Storage Temperature
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL SIGNAL DESCRIPTION SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
! Vss GND(0V) MIN. | TYP | MAX.
2 Voo Power Supply (+5.0V) .
3 Ver Supply Voltage LCD Driver Supply Voltage (Logic)| Voo - Vss 45 5.0 55 v
4 RS Register Select- LOW = Instruction, HIGH=DATA Supply Current (Logic)[ o Vop =5V 0.8 20 | mA
Read / Write HIGH Viu 2.2 Voo v
5 RAW LOW = MPU to LCM, HIGH = LCM to MPU V'”p“t
oltage | Low Vit -03 06 | v
Enable
6 E R/W = LOW: Data are talking over at falling edge Output | HIGH Vou | lon=02mA | 24 Vv
R/W =HIGH: Data can be read at E=1 Voltage Low VoL o =1.2mA 04 v
7t014 | DBoto DB; Data Bus - Software selectable 4 or 8 bit Mode -
T A Anode of LED Unit LCD Operating Voltage| Voo - Vee Voo :5y 45 47 5.0 v
1 K Cathode of LED Unit Supply CurentLCDDrive| e | 1@=+25°C 10 [ 15 | ma
Note (1): ()Value is high reliability type. Note (2):Electro-Optical Characteristics: See page 5.
BLOCK DIAGRAM BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
MIN. | TYP. | MAX.
‘357<:J\ CoMe
oe ~l/com'nou.um Supply Voltage Vieo 42 46 Vv
- 3 E,> LCD PANEL <£1 Power Consumption | Piep | [F=90mA 380 mw
b Drver ﬂ? ﬂT Luminous Iy IF=90mA 200 cd/m?
¢ S|

digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD CHARACTER MODULES

YMS 122-01 12 CHAR x 2 LINE, 1/16 DUTY, 1/5 BIAS
EXTERNAL DIMENSION AND DISPLAY PATTERN
%¥55.7+0,5¢PCB)
1.4 51.3
46.7V.A 1.5
37.850.A 265, gs5
x31.2 *9,8(MAX) 0.45 ,:jlf
L \ 5.2+0.3 7 E
5l || Bl o [2HHH |
)N = ] g o O
i R
0 | e ¥ O
4= 0000 O
[~ ! @ =] o
f e e 10 16202 4 ™
14—
L4 t— 4-R1.25 )
*6.71 *P.27%13=16.51
18,96
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x Hx T) 55.7x32.0x9.8 mm Supply Voltage Logic Vi - Vss -0.3 70 Vv
Viewing Area (W x H) 46.7 x 175 mm Supply Voltage Drive Voo - Vee Vop-10 | Vop+0.3 Vv
Character Size (W x H) 2.65x5.55 mm Input Voltage Vin -0.3 Vop +0.3 Vv
Character Pitch (W x H) 3.2x6.2 mm Operating Temperature See page 8
Dot Size (W x H) 0.45x0.6 mm Storage Temperature bag
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=23°C £3°C
PIN SYMBOL SIGNAL DESCRIPTION SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
! Vss GND (V) MIN. | TYP | MAX
2 Voo Logic Supply Voltage (+5.0V) Supply Voltage (Logic)| Voo - Vss 5.0 v
3 V, LCD Driver Voltage Input =
' fiver ThRage Topd LCD Operating Voltage| Voo - Vo Tgiizgyc 43 | 45 | 47 | v
4 RS DATA / Instruction Register Select T 97
Response Time TON 230 ms
5 R/W Read / Write Select OFF
Contrast CR 20
6 E Enable Signal H o7 )
: Viewing 6H 02 69
7to14 | DByto DB Data Bus Line
0 7 Ange 3 03 CR>2.0 TE Deg.
9H 04 55
Note (1): Value is high reliability type. Note (2): Electro-Optical Characteristics: See page 5.
BLOCK DIAGRAM
DB7 J\
D’Bu<;ﬁ/ [ > LCD PANEL
E CONTROLLER
R/W & 20
i o
Vdd Driver X 1
Vss
[pwno[ 1t [2[s[4a[s[e[7 [& [ [w0[u [e]]u]
[Svwo0L[vas | Vo] vi | = [rv| & | om0 o |ose | oma | o] oss | ose | 087 |

Al specifications subject to change without notice.
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STANDARD CHARACTER MODULES

YMS 122-01 12 CHAR x 2 LINE, 1/16 DUTY, 1/5 BIAS
INTERFACE TIMING CHARACTERISTICS
Write Mode Timing Diagram (Writing Data from MPU to SPLC780D1) Write Operation (Writing Data from MPU to SPLC780D1)
PARAMETER | SYMBOL | TEST CONDITIONS | MIN. | MAX. [ UNIT
RS A X E Cycle Time t Pin E 400 ns
e T\ : i .‘-:]/V— E Pulse Width tw Pin E 150 ns
4—“’“—*';'1:"!‘ E Rise / Fall Time 1 PinE 25 ns
‘ —’{ ::“ ~ x“j‘:_r\‘ /""‘— Address Setup Time|  tspr Pins: RS, R/W, E 30 ns
087-0 . v X vaid Data o Address Hold Time | tups Pins: RS, R/W,E | 10 ns
‘ “ Data OufputDelay Trme| 1t Pins: DB-DB; | 40 ns
Data Hold Time thp2 Pins: DBo-DB7 10 ns
Read Mode Timing Digrm (Reading Data from SPLC780D1 to MPU) Read Operation (Writing Data from SPLC780D1 to MPU)
PARAMETER | SYMBOL | TEST CONDITIONS | MIN. | MAX. | UNIT
- Mo v E Cycle Time t Pin E 400 ns
RIW \BP e T E Pulse Width tw PinE 150 ns
o f— e e - ERise/Fall Time | ot Pin E 25 | ns
- .‘./_Cin_.. o - Ve Address Setup Time|  tspy Pins: RS, R/W, E 30 ns
DBO - DB7 :l ){ Valid Data \jl Address Hold Time thp1 Pins: RS, R/W, E 10 ns
- Data Output Delay Time b Pins: DBo-DBy 100 ns
Data Hold Time th2 Pins: DBo-DBy 5 ns

digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD CHARACTER MODULES

YMS 161-04

16 CHAR x 1 LINE, 1/8 DUTY, 1/4 BIAS

EXTERNAL DIMENSION AND DISPLAY PATTERN

114.0
_ - 264
] & = = = =T @
B ee10 W s 4410 \ 7
2N [ ~C
f | | B T ) | sty
3 i e 23883
3 3 | e A S
212 1
E &
=_ & €§ H L J L T ! T ‘I I_I \\\
4508 4940
w18 120003
9.0+0.5
—w— 15.0MAX —jmt-— 131.74£05 865 =— 15
143.0+0.3 40
151.0+0.5
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x Hx T) 151.0 x 40.0 x 15.0 mm Supply Voltage Logic Voo - Vss -0.3 70 Vv
Viewing Area (W x H) 120.0x230 mm Supply Voltage Drive | Voo - Vee -0.3 135 v
Character Font (W x H) 5.0 x 7.0 with cursor dots T v 3 Vo103 v
Character Size (W x H) 6.0 x 14.54 mm nput Voltage n e oo .
Dot Size (W x H) 1152 x 1.765 mm Operating Temperature See page 8
Storage Temperature
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL SIGNAL DESCRIPTION SPEC. VALUE
1 Vss GND (0V) ITEM SYMBOL | CONDITION TRERIT UNIT
2 Voo Logic Supply Voltage (+5.0V) -
3 Vee LCD Driver Voltage Input Supply Voltage (Logic)f Voo - Vss 45 ] 50 ] 585 v
4 RS DATA / Instruction Register Select Supply Current (Logic)|  Ioo Vop =5V 113 mA
5 R/W Read / Write Select Input HIGH Vi 0.7 Voo Voo v
6 E Enable Signal Voltage [ Lgw Vit -03 005 | v
7to14 | DBoto DBy Data Bus Line
15 Output HIGH VOH VgH:1.2mA 0.8 VDD Vv
A K LED Backlight
16 acki Voltage | | ow Vo [Vor=12mA 02Vpp| V
LCD Operating Voltage| Voo - Vee Viop =5V 3.0 56 9.0 v
Supply CurentLCD Drive| e | 16=+25°C 10 mA
Note (1): Value is high reliability type. Note (2): Electro-Optical Characteristics: See page 5.
BLOCK DIAGRAM BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
SPEC. VALUE
— ITEM SYMBOL | CONDITION UNIT
D87 MIN. | TYP. | MAX.
o0 HCD PANEL Supply Voltage | Veeo | le=300mA | 38 | 41 | 42 | v
E CONTROLLER
RW & T‘OT Power Consumption Piep 1230 mw
RS Driver SEG“
Veo (SPLCT80D) Segment Luminous Iy cd/m?
vdd Driver X1
Vss (SPLC100A2)
:

Al specifications subject to change without notice.
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STANDARD CHARACTER MODULES

YMS 162-01 16 CHAR x 2 LINE, 1/16 DUTY, 1/5 BIAS
EXTERNAL DIMENSION AND DISPLAY PATTERN
80.0£05
i 76.0£0.2
5 73803
‘;‘s.u 03 - P254*1638.1 ~——- 16-¢1.0 &
T 1 o o o] A [ oe -
OAAARARRRRIN BANRANRRRARRAD N o oso
| D +y - - 085
0N o vt [}
s993, L Lo ey g1y, ‘ -
3 ] F o4 + 4 ™~
8254 3T O00000COoO0onnT T .53
: \ti &”: 7 J——EDEEEI
ge.s;o.a—- 57.7 2 18202
H
ﬁ 845203 & A 46:03(WITHOUT BACKLIGHT)/8.6 1 0.3(WITH BACKLIGHT)
Q £\ MAX9.5(NITHOUT BACKLIGHT)/MAX13.0(WITH BACKLIGHT)
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x Hx T) 80.0 x 36.0 x 9.5/13.0 mm Supply Voltage Logic Voo - Vss -0.3 70 V
Viewing Area (W x H) 645x 135 mm Supply Voltage Drive | Voo - Vee -0.3 135 v
Character Font (W x H) 5.0 x 7.0 with cursor dots T v 3 Vo103 v
Character Size (W x H) 2.95x4.35 mm nput Voltage n — oo .
Character Pitch (W x H) 3.65x 5.05 mm Operating Temperature See page 8
Dot Size (W x H) 0.55x 0.5 mm Storage Temperature
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL SIGNAL DESCRIPTION SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
! Vss GND V) MIN. | TYP | MAX.
2 Voo Power Supply (+5.0V) .
3 Ver Supply Voltage LCD Driver Supply Voltage (Logic)| Voo - Vss 45 5.0 55 v
4 RS Register Select- LOW = Instruction, HIGH=DATA Supply Current (Logic)[ o Vop =5V 0.8 20 | mA
Read / Write HIGH Viu 2.2 Voo v
5 RAW LOW = MPU to LCM, HIGH = LCM to MPU V'”p“t
oltage | Low ViL -03 06 | v
Enable
6 E R/W = LOW: Data are talking over at falling edge Output | HIGH Vou | lon=02mA | 24 Vv
R/W =HIGH: Data can be read at E=1 Voltage Low VoL o =1.2mA 04 v
7t014 | DBoto DB; Data Bus - Software selectable 4 or 8 bit Mode -
T A Anode of LED Unit LCD Operating Voltage| Voo - Vee Voo :5},/ 45 47 5.0 v
16 K Cathode of LED Unit Supply CurentLCD Drive|  lee | 16=+25°C 0| 15 [ ma
Note (1): Value is high reliability type. Note (2):Electro-Optical Characteristics: See page 5.
BLOCK DIAGRAM BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
oo <,t_'\ MIN. [ TYP | MAX.
50\ | omonen (257 LCD PANEL Supply Voltage | Viep 42 | 46 | v
i,w & j r Power Consumption Piep IF=90mA 380 mW
RS Driver SEGH0 -
e o Luminous lv lF=90mA 200 cd/m?
el '
Vs
P e——T T |
digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD CHARACTER MODULES

YMS 162-02 16 CHAR x 2 LINE, 1/16 DUTY, 1/5 BIAS
EXTERNAL DIMENSION AND DISPLAY PATTERN
122005
116.0£0.2
1060403 ———————————f — 6.0
p————— 990403 ————————————y R P
r 94.84 I T | (=098
L y — [~ 082
4 ©)
8 LA N A re.
Jae 4 k@ a2
gaal | L LODDODDOOOO00LE ;
O FArArARARARRAARR & L
110403 ol P254X15-38.1 P,
© W’.o
b
0
« A\ 4.9:£03(WITHOUT BACKLIGHT)/10.0::0.3(WITH BACKLIGHT)
A\ MAX9.5(WITHOUT BACKLIGHT)/MAX14.3(WITH BACKLIGHT)
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x Hx T) 122.0 x 44.0 x 9.5/14.3 mm Supply Voltage Logic Voo - Vss -0.3 70 Vv
Viewing Area (W x H) 990x240 mm Supply Voltage Drive | Voo - Vee -0.3 135 v
Character Font (W x H) 5.0 x 7.0 with cursor dots T v 3 Vo103 v
Character Size (W x H) 484966 mm nput Voltage n e oo .
n Operating Temperature
Character Pitch (W x H) 6.0 x 10.34 mm perating femp! See page 8
Dot Size (W x H) 0.92x 11 mm Storage Temperature
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL SIGNAL DESCRIPTION SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
! Vss GND (V) MIN. | TYP | MAX.
2 Voo Power Supply (+5.0V) .
3 Ver Supply Voltage LCD Driver Supply Voltage (Logic)| Voo - Vss 45 5.0 55 )
4 RS Register Select- LOW = Instruction, HIGH=DATA Supply Current (Logic)[ oo Vop =5V 0.8 20 | mA
Read / Write HIGH Vi 2.2 Voo v
5 RAW LOW = MPU to LCM, HIGH = LCM to MPU V'”p“t
oftage |  Low ViL 03 06 | v
Enable
6 E R/W = LOW: Data are talking over at falling edge Output | HIGH Vou | lon=02mA | 24 Vv
R/W =HIGH: Data can be read at E=1 Voltage Low VoL o =1.2mA 04 v
7t014 | DBoto DB; Data Bus - Software selectable 4 or 8 bit Mode -
T A Anode of LED Unit LCD Operating Voltage| Voo - Vee Vigp =5V 45 47 5.0 v
16 K Cathode of LED Unit Supply CurentLCD Drive|  lee Ta=+25°C 1.0 15 mA
Note (1): Value is high reliability type. Note (2): Electro-Optical Characteristics: See page 5.
BLOCK DIAGRAM BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
onr L] MIN. [ TYP | MAX.
oeo \l/':_ oo > LCD PANEL SupplyVoltage | Vieo 22 | 45 | v
:w & ﬁ r Power Consumption Piep [r=270mA 1140 mwW
RS sEG4 N
. Oriver - Luminous Iv [r=270mA 185 cd/m?
-
Vss
A | eLiED BAGKLIGHT
digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD CHARACTER MODULES

YMS 162-03 16 CHAR x 2 LINE, 1/16 DUTY, 1/5 BIAS
EXTERNAL DIMENSION AND DISPLAY PATTERN
67.04£05
62.0+0.2
e §7.740.3 ————————————
p—————————— 520403
47.44 — MAX10.0
| 4-63.0 Ma_ [~— 3.0
& &y ][ 16402 - 244
Y R Y [ == ~ |~ 0.44
1{ b+ 7 7 T ¥ F F F FF | o R25 4=} I~ 08
sogs Do | i
Ry = e 2333
8« g8s , . Ll O - l
‘ f i S S I S -tj
e F ¥ ¥ F _F _[F_+ _F _F _F __+ 2 |:= o
Pany H o .
N 16 FPPICICICICIACIAPCICIPICNE $ b4 U 85£03
o 19,0403 —=t— P2,0X15=300 —— a
P
I}
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x Hx T) 670 x36.0 x 10.0 mm Supply Voltage Logic Voo - Vss -0.3 70 V
Viewing Area (W x H) 520x 140 mm Supply Voltage Drive | Voo - Vee -0.3 135 v
Character Font (W x H) 5.0 x 7.0 with cursor dots T v 3 Vo103 v
Character Size (W x H) 2.44 X 3.94 mm nput Voltage n — oo .
n Operating Temperature
Character Pitch (W x H) 3.0x474 mm perating femp See page 8
Dot Size (W x H) 0.44 x0.44 mm Storage Temperature
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN | SYMBOL SIGNAL DESCRIPTION SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
! Vss GND V) MIN. | TYP | MAX.
2 Voo Power Supply (+5.0V) .
3 Ver Supply Voltage LCD Driver Supply Voltage (Logic)| Voo - Vss 45 5.0 55 v
4 RS Register Select- LOW = Instruction, HIGH=DATA Supply Current (Logic)[ o Vop =5V 0.8 20 | mA
Read / Write HIGH Viu 2.2 Voo v
5 RW LOW = MPU to LCM, HIGH = LCM to MPU Input
Voltage [ | oy Vi -0.3 06 | v
Enable
6 E R/W = LOW: Data are talking over at falling edge Output | HIGH Vou | lon=02mA | 24 Vv
R/W =HIGH: Data can be read at E=1 Voltage Low VoL o =1.2mA 04 v
7t014 | DBoto DB; Data Bus - Software selectable 4 or 8 bit Mode -
T A Anode of LED Unit LCD Operating Voltage| Voo - Vee Voo :5},/ 45 47 5.0 v
16 K Cathode of LED Unit Supply CurentLCD Drive|  lee | 16=+25°C 0| 15 [ ma
Note (1): Value is high reliability type. Note (2):Electro-Optical Characteristics: See page 5.
BLOCK DIAGRAM BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
na7<\:il> MIN. | TYP. | MAX.
om0 B LCD PANEL SupplyVoltage | Vieo 405 | 425 | 445 | v
i,w & Power Consumption Piep  |lF=2x20mA 2x130 | 600 mW
o o Luminous v [le=2xc0omA| 45 | 564 cd/m?
v
N ] eovomaox |
digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD CHARACTER MODULES

YMS 162-04 16 CHAR x 2 LINE, 1/16 DUTY, 1/5 BIAS
EXTERNAL DIMENSION AND DISPLAY PATTERN
84.0+0.5
25403 ] 79.0+02
X 700403
2 61.0£03
o 56.2 (295 —
1 420403 —f oo
L pul} 088 T [Cos
1 i T 2
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eadel, i 8 i
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20 saxiee o 9 3
¢ P 40403
76.0+0.2 < A 5.04+0.3(WITHOUT BACKLIGHT)/9.0+0.3(WITH BACKLIGHT)
A\ MAX10.0(WITHOUT BACKLIGHT)MAX14.5(WITH BACKLIGHT)
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x Hx T) 84.0 x 44.0 x 10.0114.5 mm Supply Voltage Logic Voo - Vss -0.3 70 Vv
Viewing Area (W x H) 610170 mm Supply Voltage Drive | Voo - Vee -0.3 135 v
Character Font (W x H) 5.0 x 7.0 with cursor dots T v 3 Vo103 v
Character Size (W x H) 2.95x 5.55 mm nput Voltage n e oo .
Character Pitch (W x H) 3.55x5.95 mm Operating Temperature See page 8
Dot Size (W x H) 0.55 x 0.65 mm Storage Temperature
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL SIGNAL DESCRIPTION SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
! Vss GND (V) MIN. | TYP | MAX.
2 Voo Power Supply (+5.0V) .
3 Ver Supply Voltage LCD Driver Supply Voltage (Logic)| Voo - Vss 45 5.0 55 )
4 RS Register Select- LOW = Instruction, HIGH=DATA Supply Current (Logic)[ oo Vpp =5V 0.8 20 | mA
Read / Write HIGH Viu 2.2 Voo v
5 RAW LOW = MPU to LCM, HIGH = LCM to MPU V'”p“t
oftage |  Low ViL 03 06 | v
Enable
6 E R/W = LOW: Data are talking over at falling edge Output | HIGH Vou | lon=02mA | 24 Vv
R/W =HIGH: Data can be read at E=1 Voltage Low VoL o =1.2mA 04 v
7t014 | DBoto DB; Data Bus - Software selectable 4 or 8 bit Mode -
T A Anode of LED Unit LCD Operating Voltage| Voo - Vee Voo :5},/ 45 47 5.0 v
16 K Cathode of LED Unit Supply CurentLCD Drive|  lee | 16=+25°C 10| 15 [ ma
Note (1): Value is high reliability type. Note (2): Electro-Optical Characteristics: See page 5.
BLOCK DIAGRAM BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
ns7<::> MIN. | TYP. | MAX.
peo —_—— Supply Voltage Vie 38 | 40 | 42 | v
:/w & T T“T Power Consumption Piep IF=90mA 900 mwW
SEG40
Vo o Semer Luminous v | r=9omA | 925 [ 116 cd/m?
Voo —‘f——l Driver X 1
Va8
t S ]

digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD CHARACTER MODULES

YMS 162-10 16 CHAR x 2 LINE, 1/16 DUTY, 1/5 BIAS
EXTERNAL DIMENSION AND DISPLAY PATTERN
80.0+0.5 —3
760402 —
- — 709403 — = —qzary
60403 [T Pasexis=et ——j / ) Ll iss0s — A — 05 __‘
S DI, .., s 265 —
e S S S S S S S 0 N A M " 2_4,1:1 G j::ggs
L **+**+*‘+'+'******‘A“"'*’@ . +:
} | — ST T}
0y aol HEEN [] T8 HH
< + Q
1118 000000 RN 8433
R - e v °
i e e e 9 B N
[0 FRAARPPRPRAPPRER of,, N
25403 J—l. o 16010 ' E A exoz
645403 A\ 4.6+0.3(WITHOUT BACKLIGHT)/8.6+0.3(WITH BACKLIGHT)
A\ MAX9.5(WITHOUT BACKLIGHT)MAX13.0(WITH BACKLIGHT)
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x Hx T) 80.0 x 36.0 x 9.5/13.0 mm Supply Voltage Logic Voo - Vss -0.3 70 V
Viewing Area (W x H) 645x 135 mm Supply Voltage Drive | Voo - Vee -0.3 135 v
Character Font (W x H) 5.0 x 7.0 with cursor dots T v 3 Vo103 v
Character Size (W x H) 2.95x4.35 mm nput Voltage n — oo .
Character Pitch (W x H) 3.65x 5.05 mm Operating Temperature See page 8
Dot Size (W x H) 0.55x 0.5 mm Storage Temperature
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL SIGNAL DESCRIPTION SPEC. VALUE
1 Vss GND (0V) ITEM SYMBOL | CONDITION TRERIT UNIT
2 Voo Power Supply (+5.0V) .
3 Ver Supply Voltage LCD Driver Supply Voltage (Logic)| Voo - Vss 45 5.0 55 v
4 RS Register Select- LOW = Instruction, HIGH=DATA Supply Current (Logic)[ o Vpp =5V 0.8 20 | mA
Read / Write HIGH Vi 2.2 Voo v
5 RAW LOW = MPU to LCM, HIGH = LCM to MPU V'”p“t
oltage | Low ViL -03 06 | v
Enable
6 E R/W = LOW: Data are talking over at falling edge Output | HIGH Vou | lon=02mA | 24 Vv
R/W =HIGH: Data can be read at E=1 Voltage Low VoL o =1.2mA 04 v
7t014 | DBoto DB; Data Bus - Software selectable 4 or 8 bit Mode -
T A Anode of LED Unit LCD Operating Voltage| Voo - Vee Voo :5},/ 45 47 5.0 v
16 K Cathode of LED Unit Supply CurentLCD Drive|  lee | 16=+25°C 0| 15 [ ma
Note (1): Value is high reliability type. Note (2):Electro-Optical Characteristics: See page 5.
BLOCK DIAGRAM BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
SPEC. VALUE
ITEM SYMBOL | CONDITION T = TG UNIT
[+:7 4 —I\ . . .
peo : V] conmous E:> LCD PANEL Supply Voltage Vieo 42 46 v
:,w & j F Power Consumption Piep IF=90mA 380 mW
e over = Luminous v | le=90mA 200 cd/m?
,
Vse
¢ ==l ]

Al specifications subject to change without notice.
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STANDARD CHARACTER MODULES

YMS 162-21

16 CHAR x 2 LINE, 1/16 DUTY, 1/4 BIAS

EXTERNAL DIMENSION AND DISPLAY PATTERN
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MECHANICAL DATA

ABSOLUTE MAXIMUM RATINGS

ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x Hx T) 53.0x20.0x8.5 mm Supply Voltage Logic Voo - Vss -0.3 70 Vv
Viewing Area (W x H) 360x 100 mm Supply Voltage Drive | Voo - Vee -0.3 135 v
Character Font (W x H) 5.0 x 7.0 with cursor dots T v 3 Vo103 v
Character Size (W x H) 1.85x3.15 mm nput Voltage n e oo .
Character Pitch (W x H) 215x4.25 mm Operating Temperature See page 8
Dot Size (W x H) 0.33x0.35 mm Storage Temperature
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL SIGNAL DESCRIPTION SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
! Vss GND (V) MIN. | TYP | MAX.
2 Voo Power Supply (+5.0V) .
3 Ver Supply Voltage LCD Driver Supply Voltage (Logic)| Voo - Vss 45 5.0 55 )
4 RS Register Select- LOW = Instruction, HIGH=DATA Supply Current (Logic)[ oo Vop =5V 0.8 20 | mA
Read / Write HIGH Viu 2.2 Voo v
5 RW LOW = MPU to LCM, HIGH = LCM to MPU Input
Voltage [ | oy ViL -0.3 06 | v
Enable
6 E R/W = LOW: Data are talking over at falling edge Output | HIGH Vou | low=12mA | 24 Vv
R/W =HIGH: Data can be read at E=1 Voltage Low VoL o =1.2mA 04 v
7t014 | DBoto DB; Data Bus - Software selectable 4 or 8 bit Mode -
15 A Anode of LED Unit LCD Operating Voltage) Voo - Vee | vy, =5 44 v
1 K Cathode of LED Unit Supply CurentLCDDrive| e | 18=+25°C 10 mA
Note (1): Value is high reliability type. Note (2): Electro-Optical Characteristics: See page 5.
BLOCK DIAGRAM BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
SPEC. VALUE
ITEM SYMBOL | CONDITION T = TG UNIT
087 <:——~ . ) .
) — coute_ > LCD PANEL
oee Supply Voltage Vieo 39 | 42 | a5 | v
E CONTROLLER
RW & Luminous lv 80 cd/m?
RS Driver SEG4)
-
Vss

digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80

Al specifications subject to change without notice.




STANDARD CHARACTER MODULES

YMS 162-22 16 CHAR x 2 LINE, 1/16 DUTY, 1/5 BIAS
EXTERNAL DIMENSION AND DISPLAY PATTERN
= o+ 03 s e A\
3 F 8821 3 -177 - .
' A i
il o] W= wd =
R ] W e ‘5
Lo 9o l =7 T B .. : f
s ilee g3 5 o1 g
I RS ISR E ] L
o N + ]Gt {
i——( ° T e e N - | \ [ i 1
r p PARAARRAAARNAARAAFARAFPAFFRFFRN 1 4R10 Y T_D:EED [:I
D 18%%01.0 Q 8
S N .
A 4.620.3(WITHOUT BACKLIGHT)/9.0-0.3(WITH BACKLIGHT)
A\ MAX9.5(WITHOUT BACKLIGHT)MAX14.5(WITH BACKLIGHT)
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x Hx T) 85.0 x 36.0 x 14.5/9.5 mm Supply Voltage Logic Voo - Vss -0.3 70 V
Viewing Area (W x H) 660x 162 mm Supply Voltage Drive | Voo - Vee -0.3 135 v
Character Font (W x H) 5.0 x 7.0 with cursor dots T v 3 Vo103 v
Character Size (W x H) 85.0 X 36.0 mm nput Voltage n — oo .
Character Pitch (W x H) 2.96 x 5.56 mm Operating Temperature See page 8
Dot Size (W x H) 0.56 x 0.66 mm Storage Temperature
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL SIGNAL DESCRIPTION SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
! Vss GND V) MIN. | TYP | MAX.
2 Voo Power Supply (+5.0V) .
3 Ver Supply Voltage LCD Driver Supply Voltage (Logic)| Voo - Vss 45 5.0 55 v
4 RS Register Select- LOW = Instruction, HIGH=DATA Supply Current (Logic)[ o Vpp =5V 0.8 20 | mA
Read / Write HIGH Vin 2.2 Voo v
5 RW LOW = MPU to LCM, HIGH = LCM to MPU Input
Voltage [ | oy Vi -0.3 06 | v
Enable
6 E R/W = LOW: Data are talking over at falling edge Output | HIGH Vou | lon=02mA | 24 Vv
R/W =HIGH: Data can be read at E=1 Voltage Low VoL oL =02mA 04 v
7t014 | DBoto DB; Data Bus - Software selectable 4 or 8 bit Mode -
5 A Anode of LED Unit LCD Operating Voltage| Voo - Vee Voo :5Y 78/14.7 v
16 K Cathode of LED Unit Supply CurentLCD Drive|  lee | 16=+25°C 13 mA
Note (1): Value is high reliability type. Note (2):Electro-Optical Characteristics: See page 5.
BLOCK DIAGRAM BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
oB? <::_ MIN. | TYP. | MAX.
oo — E(> LCD:YMS162-22AEGD Supply Voltage Vieo 42 46 v
e CONTROLLER -
W & Power Consumption Piep 0.38 mw
Driver
. Luminous Iv 40 | 200 | cd/m?
Vdd
Vs
B = ]
digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
Al specifications subject to change without notice.



STANDARD CHARACTER MODULES

YMS 164'01 16 CHAR x 4 LINE, 1/16 DUTY, 1/5 BIAS
EXTERNAL DIMENSION AND DISPLAY PATTERN
87.0 £ 0.5
815 + 0.3
10.0 + 0.3 P2.54X15=38.10 o o A
A | 3 <
IE1B1 e B 81 s S u{gw;% Y La 355
P+ + * % + % % [+ + %+ + * % + % . {4R10 el 0'55:i95 N
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f W - + - + [~ : +1 N [
sygg ! oo T ]
g2 88 0
8‘@33‘1 ++++ ++++ gﬁ'oo' %
R IS s 1O : K :
et il :; 11
[ @ » 7
Q il N
562 16+ 02
618 1; 03 A\ 4.740.3(WITHOUT BACKLIGHT)/9.7+0.3(WITH BACKLIGHT)
820 £ 02 A MAX9.0(WITHOUT BACKLIGHT)/MAX14.0(WITH BACKLIGHT)
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x Hx T) 870x60.0x9./14.0 mm Supply Voltage Logic Voo - Vss -0.3 70 Vv
Viewing Area (W x H) 618 X_25'2 mm Supply Voltage Drive Voo - Vee -0.3 13.5 Vv
Character Font (W x H) 5.0 x 7.0 with cursor dots T v 3 Vo103 v
Character Size (W x H) 2.95x4.75 mm nput Voltage n e oo .
Character Pitch (W x H) 3.55x%5.35 mm Operating Temperature See page 8
Dot Size (W x H) 0.55 x 0.55 mm Storage Temperature
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL SIGNAL DESCRIPTION SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
! Vss GND (V) MIN. | TYP | MAX.
2 Voo Power Supply (+5.0V) .
3 Ver Supply Voltage LCD Driver Supply Voltage (Logic)| Voo - Vss 45 5.0 55 )
4 RS Register Select- LOW = Instruction, HIGH=DATA Supply Current (Logic)[ oo Vpp =5V 0.8 20 | mA
Read / Write HIGH Viu 2.2 Voo v
5 RAW LOW = MPU to LCM, HIGH = LCM to MPU V'”p“t
oftage |  Low ViL 03 06 | v
Enable
6 E R/W = LOW: Data are talking over at falling edge Output | HIGH Vou | lon=02mA | 24 Vv
R/W =HIGH: Data can be read at E=1 Voltage Low VoL o =1.2mA 04 v
7t014 | DBoto DB; Data Bus - Software selectable 4 or 8 bit Mode -
T A Anode of LED Unit LCD Operating Voltage| Voo - Vee Voo :5},/ 45 47 5.0 v
16 K Cathode of LED Unit Supply CurentLCD Drive|  lee | 16=+25°C 10| 15 [ ma
Note (1): Value is high reliability type. Note (2): Electro-Optical Characteristics: See page 5.
BLOCK DIAGRAM BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
087 <\:$ comis LCD PANEL MIN. | TYP. | MAX.
o CONTROLLER Supply Voltage Vien 42 46 v
SEG40
€ & # SEG120 Power Consumption Piep | IF=200mA 840 mW
o ver Luminous b | -=200mA 80 cd/im?
\\:EE 4 SEGMENT
Vss DRIVERX2
R e T
digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80

Al specifications subject to change without notice.



STANDARD CHARACTER MODULES

YMS 202-01 20 CHAR x 2 LINE, 1/16 DUTY, 1/5 BIAS
EXTERNAL DIMENSION AND DISPLAY PATTERN
116.0+0.5
108.0+0.2
90.8+03 ————————
7, 83.0+0.3
“70 754 Nufb?’ A .
{ ) N A —= 32
T e [y O s o :k
% g§‘+ ¢+*+++4,:’ I{r—-—o.s
0oy + N
el Looql Lo
S L A 888
f 1 AR YIS
l 1 ) L — e @ a l
! 55.0 1602 EENN
P 56.27
3 59.0
8 A 5.720.3(WITHOUT BACKLIGHT)0.00.3(WITH BAGKLIGHT)
e £\ MAX10.0(WITHOUT BACKLIGHT)MAX14,0(WITH BACKLIGHT)
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x Hx T) 116.0 x 37.0 x 10.0/14.0 mm Supply Voltage Logic Voo - Vss -0.3 70 V
Viewing Area (W x H) 83.0x 185 mm Supply Voltage Drive | Voo - Vee 30 110 v
Character Font (W x H) 5.0 x 7.0 with cursor dots T v 3 Ve 103 v
Character Size (W x H) 3.2x5.55 mm nput Voltage n — oo .
n Operating Temperature
Character Pitch (W x H) 3.8x5.95 mm See page 8
Dot Size (W x H) 0.6 x 0.65 mm Storage Temperature
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL SIGNAL DESCRIPTION SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
! Vss GND V) MIN. | TYP | MAX.
2 Voo Power Supply (+5.0V) .
3 Ver Supply Voltage LCD Driver Supply Voltage (Logic)| Voo - Vss 45 5.0 55 v
4 RS Register Select- LOW = Instruction, HIGH=DATA Supply Current (Logic)[ o Vop =5V 0.8 20 | mA
Read / Write HIGH Viu 2.2 Voo v
5 RAW LOW = MPU to LCM, HIGH = LCM to MPU V'”p“t
oltage | Low ViL -03 06 | v
Enable
6 E R/W = LOW: Data are talking over at falling edge Output | HIGH Vou | lon=02mA | 24 Vv
R/W =HIGH: Data can be read at E=1 Voltage Low VoL o =1.2mA 04 v
7t014 | DBoto DB; Data Bus - Software selectable 4 or 8 bit Mode -
15 AINC Anode of LED Unit/ No Connection LCD Operating Voltage) Voo -Vee | v, 5y | 45 | 47 | 50 | V
1 KINC Cathode of LED Unit / No Connection Supply CurentLCDDrive| e | 1@=+25°C 10 | 15 [ ma
Note (1): Value is high reliability type. Note (2):Electro-Optical Characteristics: See page 5.
BLOCK DIAGRAM

BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED

a—

CONTROLLER

&

Driver

o ELLED BACKLIGHT

T, > LCD PANEL

Segment
Driver X 1

SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
MIN. | TYP. | MAX.
Supply Voltage Vien 42 46 v
Power Consumption Piep lr=140mA 590 mW
Luminous Iy lr=140mA 200 cd/m?

Al specifications subject to change without notice.
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STANDARD CHARACTER MODULES

YMC 202-16 20 CHAR x 2 LINE, 1/16 DUTY, 1/5 BIAS
EXTERNAL DIMENSION AND DISPLAY PATTERN
1460106
pesos osas
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o A\ 5,0:£0.3(WITHOUT BACKLIGHT)/9.4 £0.3(WITH BACKLIGHT)
A\ MAX10.0(WITHOUT BACKLIGHT)YMAX14.0(WITH BACKLIGHT)
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x Hx T) 146.0 x 43.0 x 14.0/10.0 mm Supply Voltage Logic Voo - Vss -0.3 70 Vv
Viewing Area (W x H) 1230x230 mm Supply Voltage Drive | Voo~ Vee | Voo03 | Voo-135 |V
Character Font (W x H) 5.0 x 7.0 with cursor dots T v 3 Vo103 v
Character Size (W x H) 484%9.22 mm nput Voltage n e oo .
- Operating Temperature
Dot Size (W x H) 0.92x 1.1 mm perating femp! See page 8
Storage Temperature
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL SIGNAL DESCRIPTION SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
! Vss GND (V) MIN. | TYP | MAX.
2 Voo Power Supply (+5.0V) .
3 Vee Supply Voltage LCD Driver Supply Voltage (Logic)f Voo - Vss 45 | 50 v
4 RS Register Select- LOW = Instruction, HIGH=DATA Supply Current (Logic)[ oo Vop =5V 08 | 45 | mA
Read / Write HIGH Vin 22 0.3 %
5 RAW LOW = MPU to LCM, HIGH = LCM to MPU V'”lpm
oitage [ | ow Vie 0.3 03Vop| V
Enable
6 E R/W = LOW: Data are talking over at falling edge Output | HIGH Vou | low=12mA | 24 Vv
R/W =HIGH: Data can be read at E=1 Voltage Low VoL o =1.2mA 04 v
7t014 | DBoto DB; Data Bus - Software selectable 4 or 8 bit Mode -
5 A Anode of LED Unit LCD Operating Voltage| Voo - Vee Vop =5V 42 47 v
16 K Cathode of LED Unit Supply CurentLCD Drive|  lee | 16=+25°C 10| 15 [ ma
Note (1): Value is high reliability type. Note (2): Electro-Optical Characteristics: See page 5.
BLOCK DIAGRAM BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
SPEC. VALUE
N ITEM SYMBOL | CONDITION TRECRET UNIT
DB7<: . . .
! Com LCD PANEL
o TV = Supply Voltage Vieo 30 | 32 35| v
E CONTROLLER
RW & ﬁ Power Consumption Piep 140 | mw
RS Driver SEGAD
-
Vas
:
digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80

Al specifications subject to change without notice.



STANDARD CHARACTER MODULES
YMS 204-01

20 CHAR x 4 LINE, 1/16 DUTY, 1/5 BIAS

EXTERNAL DIMENSION AND DISPLAY PATTERN
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A 4.4+0.3(WITHOUT BACKLIGHT)/9.4+0.3(WITH BACKLIGHT)
A MAX9.2(WITHOUT BACKLIGHT)/MAX14.2(WITH BACKLIGHT)
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x Hx T) 98.0 x 60.0 x 9.2/14.2 mm Supply Voltage Logic Voo - Vss -0.3 70 V
Viewing Area (W x H) 76.0x252 mm Supply Voltage Drive | Voo~ Vee | Voo03 | Vo135 |V
Character Font (W x H) 5.0 x 7.0 with cursor dots T v 3 Ve 03 v
Character Size (W x H) 2.95x4.75 mm nput Voltage n — oo .
Character Pitch (W x H) 3.55x%5.35 mm Operating Temperature See page 8
Dot Size (W x H) 0.55 x 0.55 mm Storage Temperature
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL SIGNAL DESCRIPTION SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
! Vss GND V) MIN. | TYP | MAX.
2 Voo Power Supply (+5.0V) .
3 Ver Supply Voltage LCD Driver Supply Voltage (Logic)| Voo - Vss 45 5.0 55 v
4 RS Register Select- LOW = Instruction, HIGH=DATA Supply Current (Logic)[ o Vop =5V 22 | 30 | mA
Read / Write HIGH Viu 2.2 Voo v
5 RW LOW = MPU to LCM, HIGH = LCM to MPU Input
Voltage [ | oy ViL -0.3 06 | v
Enable
6 E R/W = LOW: Data are talking over at falling edge Output | HIGH Vou | lon=02mA | 24 Vv
R/W =HIGH: Data can be read at E=1 Voltage Low VoL o =1.2mA 04 v
7t014 | DBoto DB; Data Bus - Software selectable 4 or 8 bit Mode -
T A Anode of LED Unit LCD Operating Voltage| Voo - Vee Voo :5},/ 45 47 5.0 v
16 K Cathode of LED Unit Supply Curent LD Drive| e | T2=+25°C 10 [ 22 | ma
Note (1): Value is high reliability type. Note (2):Electro-Optical Characteristics: See page 5.
BLOCK DIAGRAM BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
087 ¢$ comts LCD PANEL MIN. | TYP. | MAX.
- f Supply Voltage Vien 3.8 40 4.2 v
SEG40
£ 8 SEG160 Power Consumption Piep lr=180mA 720 mw
RW
RS Driver Luminous lv I-=180mA cd/m?
e 4 SEGMENT
e DRIVERX2

ﬁ ] : _EL/LED BACKLIGHT

digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80

Al specifications subject to change without notice.



STANDARD CHARACTER MODULES

YMS 204-02 20 CHAR x 4 LINE, 1/16 DUTY, 1/5 BIAS
EXTERNAL DIMENSION AND DISPLAY PATTERN
146.0£0.5
35+0.3 139.0+£0.2
g_ 134.0£0.3
b 1235403
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% L 73.0+0.3 / 4-425 A0z
° A\ 5.1£0.3(WITHOUT BACKLIGHT)/8.70.3(WITH BACKLIGHT)
A MAX10.0(WITHOUT BACKLIGHT)/MAX13.6(WITH BACKLIGHT)
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x Hx T) 146.0 x 62.5 x 13.6/10.0 mm Supply Voltage Logic Voo - Vss -0.3 70 Vv
Viewing Area (W x H) 1235x430 mm Supply Voltage Drive | Voo~ Vee | Voo +03 | Voo-135 |V
Character Font (W x H) 5.0 x 7.0 with cursor dots T v 3 Vo103 v
Character Size (W x H) 484%9.22 mm nput Voltage n e oo .
n Operating Temperature
Character Pitch (W x H) 6.0x9.75 mm perating femp! See page 8
Dot Size (W x H) 0.92x 11 mm Storage Temperature
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL SIGNAL DESCRIPTION SPEC. VALUE
1 Vss GND (0V) ITEM SYMBOL | CONDITION UNIT
2 Vop Power Supply (+5.0V) MIN. | TYP. | MAX.
3 Vee Supply Voltage LGD Driver Supply Voltage (Logic)| Voo - Vss 45 | 50 | 55 v
4 RS Register Select - LOW = Instruction, HIGH=DATA -
I I Vpp =5V i .
: - YT Supply Current (Logic) oo ib) 2.0 3.0 mA
LOW =MPU to LCM, HIGH = LCM to MPU Input HIGH Vig 2.2 Voo \
Enable
6 E R/W = LOW: Data are talking over at falling edge Voltage Low Vi 03 0.6 v
R/W =High: Data can be read at E=1
HIGH V low=0.2mA | 24 Vv
71014 | DBotoDB; Data Bus - Software selectable 4 or 8 bit Mode Output G S il
15 A Anode of LED Unit Voltage L ow Vo | lou=12mA 04 | v
16 K Cathode of LED Unit__ LCD Operating Voltage{ Voo - Vee | g | 45 | 47 | 50 | v
17 Vour Power Supply Voltage LCD Driver —— : Tai[125°C >0 -
18 NC No Connection upply Gurrent LCD Drive[  lee : m
Note (1): Value is high reliability type. Note (2): Electro-Optical Characteristics: See page 5.
BLOCK DIAGRAM BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
\ ] SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
o <t$ comrg LCD PANEL MIN. | TYR | MAX.
o 7 Supply Voltage Vieo 41 | 45 | v
SEG40 SEG160
E & Power Consumption Piep lr=770mA 3157 mwW
RW 4 SEGMENT
S orer DRIVERX2 Luminous Iy lr=770mA 150 cd/m?
Vee
v
Variable
A |  LED BACKLIGHT
“ L J
digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD CHARACTER MODULES

YMS 242-01 24 CHAR x 2 LINE, 1/16 DUTY, 1/5 BIAS
EXTERNAL DIMENSION AND DISPLAY PATTERN
105 + 0.3 1025 + 0.3
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T i 25 + 03 113.0 + 02 © @ p
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o 2 +i
B 3
/N 5.4+0.3(WITHOUT BACKLIGHT)/9.6 +0.3(WITH BACKLIGHT)
/A MAX9.5(WITHOUT BACKLIGHT)/MAX14.0(WITH BACKLIGHT)
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x Hx T) 118.0 x 36.0 x 9.5/14.0 mm Supply Voltage Logic Voo - Vss -0.3 70 V
Viewing Area (W x H) 98.5x158 mm Supply Voltage Drive | Voo - Vee 30 110 v
Character Font (W x H) 5.0 x 7.0 with cursor dots T v 3 Ve 103 v
Character Size (W x H) 3.2x5.55 mm nput Voltage n — oo .
n Operating Temperature
Character Pitch (W x H) 3.7x5.95 mm See page 8
Dot Size (W x H) 0.6 x 0.65 mm Storage Temperature
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL SIGNAL DESCRIPTION SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
! Vss GND V) MIN. | TYP | MAX.
2 Voo Power Supply (+5.0V) .
3 Ver Supply Voltage LCD Driver Supply Voltage (Logic)| Voo - Vss 45 5.0 55 v
4 RS Register Select- LOW = Instruction, HIGH=DATA Supply Current (Logic)[ o Vpp =5V 0.8 20 | mA
Read / Write HIGH Vin 2.2 Voo v
5 RW LOW = MPU to LCM, HIGH = LCM to MPU Input
Voltage [ | oy Vi -0.3 06 | v
Enable
6 E R/W = LOW: Data are talking over at falling edge Output | HIGH Vou | lon=02mA | 24 Vv
R/W =HIGH: Data can be read at E=1 Voltage Low VoL o =1.2mA 04 v
7t014 | DBoto DB; Data Bus - Software selectable 4 or 8 bit Mode -
5 A Anode of LED Unit LCD Operating Voltage| Voo - Vee Voo :5y 45 47 5.0 v
16 K Cathode of LED Unit Supply CurentLCDDrive|  Iee | 1@+25°C 138 mA
Note (1): Value is high reliability type. Note (2):Electro-Optical Characteristics: See page 5.
BLOCK DIAGRAM BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
087 <;7 MIN. | TYP. | MAX.
pBo | CONTROLLER — LCD PANEL Supply Voltage Vieo 42 46 Vv
Fva & Power Consumption Piep lr=150mA 630 mW
RS river i = 2
v D Luminous Iy lF=150mA 185 cd/m
Voo Driver X 1
Vss

digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD CHARACTER MODULES

YMS 402-01 40 CHAR x 2 LINE, 1/16 DUTY, 1/5 BIAS
EXTERNAL DIMENSION AND DISPLAY PATTERN
182.0 + 0.5
175.0 £ 0.2
12.8 £ 0.3 1614 + 0.3
1544 + 0.3
16-$1.0 147.5
i 2 +:f}}}}}}}}}}} {{{{{{{{{{{ 10 1 T
bl e OO0 e el S 8
+ + ly- +H @
o0 so [ OO O OO 0T f 3 <) 2 2
| S 10 ||
ST T 25 + 03
N3 | 254 £ 02 4-035
T 4o 935
z g g
g mer
A 4.7+0.3(WITHOUT BACKLIGHT)/9.3+0.3(WITH BACKLIGHT)
A MAX9.6(WITHOUT BACKLIGHT)/MAX13.6(WITH BACKLIGHT)
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x Hx T) 182.0 x 33.5x 9.6/13.6 mm Supply Voltage Logic Voo - Vss -0.3 70 Vv
Viewing Area (W x H) 1944x158 mm Supply Voltage Drive | Voo - Vee 30 110 v
Character Font (W x H) 5.0 x 7.0 with cursor dots T v 3 Vo103 v
Character Size (W x H) 3.2x5.55 mm nput Voltage n e oo .
n Operating Temperature
Character Pitch (W x H) 3.7x5.95 mm perating femp! See page 8
Dot Size (W x H) 0.6 x 0.65 mm Storage Temperature
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL SIGNAL DESCRIPTION SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
! Vss GND (V) MIN. | TYP | MAX.
2 Voo Power Supply (+5.0V) .
3 Ver Supply Voltage LCD Driver Supply Voltage (Logic)| Voo - Vss 45 5.0 55 )
4 RS Register Select- LOW = Instruction, HIGH=DATA Supply Current (Logic)[ oo Vop =5V 0.8 20 | mA
Read / Write HIGH Viu 2.2 Voo v
5 RW LOW = MPU to LCM, HIGH = LCM to MPU Input
Voltage [ | oy ViL -0.3 06 | v
Enable
6 E R/W = LOW: Data are talking over at falling edge Output | HIGH Vou | lon=02mA | 24 Vv
R/W =HIGH: Data can be read at E=1 Voltage Low VoL o =1.2mA 04 v
7t014 | DBoto DB; Data Bus - Software selectable 4 or 8 bit Mode -
T A Anode of LED Unit LCD Operating Voltage| Voo - Vee Vigp =5V 45 47 5.0 v
16 K Cathode of LED Unit Supply Curent LD Drive| e | T2=+25°C 10 [ 22 | ma
Note (1): Value is high reliability type. Note (2): Electro-Optical Characteristics: See page 5.
BLOCK DIAGRAM BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
DB7 <:7 MIN. | TYP. | MAX.
oBo V| controuter [ LCD PANEL Supply Voltage Vien 3.0 33 3.6 v
: w & Power Consumption | Piep | Ir=40mA 132 mw
me Drver Luminous Iy l-=40mA [ 80 | 100 cd/m?
-
Vss
==
digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD CHARACTER MODULES

YMS 404-01 40 CHAR x 4 LINE, 1/16 DUTY, 1/5 BIAS
EXTERNAL DIMENSION AND DISPLAY PATTERN
190.0 £ 0.5
183.0 + 0.2 A
18010 166.6 = 0.3 — A
’ \ 147.0 + 03
0) L
§K iiii e e e e e e e e e e e — | ‘
8 e U - laae
TS §§ i*:* 0 gk *: L HHH
o i |% b8 Ol |Rege
¥ 9 log el D i + | NS B
N e e = Q =70
21.27 + 03 047 4-935 1l 46 + 02
4+ 254 + 02
“++ 25 + 03
A 4.7£0.3(WITHOUT BACKLIGHT)/9.3£0.3(WITH BACKLIGHT)
A MAX9.6(WITHOUT BACKLIGHT)/MAX13.6(WITH BACKLIGHT)
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Mo.dulle Size WxHXT) 190.0 x 54.0 x 9.2/14.5 mm Supply Voltage Logic Voo - Vss -0.3 70 V
Viewing Area (W x H) 1470x29.5 mm Supply Voltage Drive | Voo - Vee 30 110 v
Character Font (W x H) 5.0 x 7.0 with cursor dots T v 3 Ve 103 v
Character Size (W x H) 28x491 mm nput Voltage n — oo .
Character Pitch (W x H) 3.53x6.09 mm Operating Temperature See page 8
Dot Size (W x H) 0.52x0.57 mm Storage Temperature
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL SIGNAL DESCRIPTION SPEC. VALUE
1108 DB to DBy Data Bus - Software selectable 4 or 8 bit Mode ITEM SYMBOL | CONDITION UNIT
Enable MIN. | TYP. | MAX.
9 E1 R/W = LOW: Data are talking over at falling edge -
R/W = High: Data can be read at E =1 Supply Voltage (Logic)| Voo - Vss 451 50 | 55 |V
Read / Write ; —
10 R/W LOW = MPU to LOM, HIGH = LCM to MPU Supply Current (Logic)| oo Vpp =5V 0.8 2.0 mA
11 RS Register Select - LOW = Instruction, HIGH=DATA Input HIGH Viu 2.2 Voo v
12 Vee Supply Voltage LCD Driver Voltage
13 Vss GND (0 V) G| Low ViL 0.3 06 | v
14 Vip Power SEuppgxl/ (+5.0V) output [ HIGH Vou |lw=02mA| 24 v
nable
15 E2 R/W = LOW: Data are talking over at falling edge Voltage [ | oy Voo | lo=12mA 04 | v
R/W =HIGH: Data can be read at E=1 -
6 NTC NIC LCD Operating Voltage| Voo - Vee Vo =5V 45 47 5.0 v
7 A Anode of LED Unit Supply CurentLCDDrive|  lee | 12-+25°C 10 | 17 | ma
18 K Cathode of LED Unit S —
Note (1): Value is high reliability type. Note (2):Electro-Optical Characteristics: See page 5.
BLOCK DIAGRAM BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
SPEC. VALUE
= T ITEM SYMBOL | CONDITION TRERET UNIT
R P e Y | T ] WA
R == Supply Voltage Vieo 41 %
R LCD PANEL
" =) Power Consumption Pieo | IF=500mA 1000 mwW
s —— o . Luminous v |=500mA| 60 | 80 cd/m?
= 4
A RESISTOR SUPPLIED BY USE @
digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD GRAPHIC MODULES
YMS 12232-01

122 X 32 DOTS, 1/32 DUTY, 1/5 BIAS

INTERFACE TIMING CHARACTERISTICS
840 + 05
770 + 02
720 + 0.3
60.0 + 0.3
151 + 0.3 —| [ P2sxiT=4318  —= ‘S A
Bl N
) E&@@@@@@@@@@o@@@@o 5 1o a| N La
| h 2 L_| A
M e T | %y SN[
og ol 0 om o~ 93
: : 3 Hl g *i* *  DISPLAY 122X32 DOTS i*i { 040 T TT
cel@| T . * T
R BN (EEEsEaRE
\ (= eaenemencne Snenenenenan =i |8 g s
g
1 T
- 53.64 J — =16 £ 02
s 225 + 03 =
+
7y A 4.140. 3(WITHOUT BACKLIGHT)/9.4+0.3 (WITH BACKLIGHT)
; A\ VMAX9. 0 (WITHOUT BACKLIGHT) /MAX14. 2 (WITH BACKLIGHT)
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x Hx T) 84.0x44.0x9.014.2 mm Supply Voltage Logic Voo - Vss -0.3 8.0 Vv
Viewing Area (W x H) 600x18.5 mm Supply Voltage Drive | Voo - Vee -03 165 v
Number of Dots 122 x 32 dots I i v e T v
Dot Pitch (W x H) 044X 044 mm nput Voltage '” 0 o 0.
- Operating Temperature
Dot Size (W x H) 04x04 mm perating lemp! See page 8
Storage Temperature
PIN CONFIGURATION BLOCK DIAGRAM
PIN SYMBOL LEVEL SIGNAL DESCRIPTION
1 Vss ov GND (0V)
2 Voo +5V Supply oltage for Logic and LCD }6
3 Vo Operating Voltage for LCD (variable) LCD PANEL .
Register Select - LOW = Instruction, 1-61 -1z
4 AD HL HIGH=DATA T
- - [
5 | e Enable R e
HIL R/W = LOW: Data are talking over at falling Voo ———ws s
edge » prpmma e e T
6 E2 R = HIGH: Data can be read at E = 1 : |
7 R/W H/L Read / Write LOW =MPU to LCM, HIGH=Data ‘1
8 DBy H/L Data Bit 0 .
9 DB+ H/L Data Bit 1
10 DB, H/L Data Bit 2
1 DB H/L Data Bit 3
2 : BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
12 DB4 H/L Data Bit 4
13 DBs H/L Data Bit 5 . ST s SPEC. VALUE ONIT
14 DBg H/L Data Bit 6 MIN. | TYP | MAX.
15 DBy HL Data Bit 7 Supply Voltage | Vieo 395 | 41 | 425 | v
16 /RES H/L Reset Signal
7 A Anode of LED Unit Power Consumption Pien lF=90mA 369 900 mW
18 K Cathode of LED Unit Luminous Iy IF=90mA cd/m?

digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD GRAPHIC MODULES
YMS 12232-01

122 X 32 DOTS, 1/32 DUTY, 1/5 BIAS

EXTERNAL DIMENSION AND DISPLAY PATTERN

Interface Family 8080

Interface Family 6800

tCYC
s E e | =
tams tew
AICS
tus | RW
. _ ——\ tec ‘ 1t =
WR,RD t N toves /L t, k:
I AICS
DD, j toss —i1 towe =
[ — — tows (Write)
D,~ D, — tacce—= — tons
(Read) D, D,
(Read) m
ELECTRICAL CHARACTERISTICS, Ta=25°C
SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
MIN. | TYP | MAX.
Supply Voltage (Logic)| Voo - Vss 45 5.0 55 Vv
Supply Current (Logic)| oo Vpp =5V 0.5 1.0 mA
Input HIGH Vin 0.8 Vop Voo v
Voltage [ | ow Vi Vss 03Vo| V
Output HIGH VOH |0H =3.0mA VDD +2.4 V
Voltage | Low Voo | lo.=3.0mA Vop+04| V
LCD Operating Voltage| Voo - Vo Voo =5y 5.0 Vv
Supply CumentLCD Drive| o Ta=+25°C 1.0 15 | mA
Note (1): Value is high reliability type. Note (2): Electro-Optical Characteristics: See page 5.
SWITCHING TIMING CHARACTERISTICS
PARAMETER SYMBOL MIN. MAX. UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Address Hold Time | tass 10 ns Address Hold Time | tang 10 ns
Address Setup Time|  taws 20 ns Address Setup Time | tas 20 ns
System Cycle Time | tcves 1000 ns Data Setup Time fovos 1000 ns
- Data Hold Time tose 80 ns
Control Pulse Width tee 200 ns
Data Setup Time tons 10 ns
Data Setup Time toss 80 ns - -
Output Disable Time tons 10 60 ns
Data Hold Time toHs 10 ns Aocess Time ocs % "
RD Access Time | thocs 90 ns Enable Low | READ 100 ns
) ) It
Output Disable Time|  tons 10 60 ns Pulse Width | WRITE e 80 ns
Rise and Fall Time Rt 15 ns Rise and Fall Time tat 15 ns

Condition: Vpp=+5.0, Vss=0V, Ta=+25°C

Condition: Vpp=+5.0, Vss=0V, Ta=+25°C

digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80

Al specifications subject to change without notice.



STANDARD GRAPHIC MODULES

YMC 12232-03 122 X 32 DOTS, 1/32 DUTY, 1/5 BIAS
EXTERNAL DIMENSION AND DISPLAY PATTERN
MAX2.3 - 7:7 o7 :7 V.A(;;)?AM\" N 10 A::I:?» 30
— l {
< Y N— LED
322 § 3 DISPLAY 122X3p DOTS
i N— LCD
i | i | li -
: ﬁ¥ PCB I I
NN HEATSEAL ~ —= 06 0.1 éu‘,
- . & < .
o7 == % ]
® Wﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ@ﬂ_l i —— Cortactside
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W XHx T) 65.4 x30.25x6.0 mm Supply Voltage LOgiC Voo - Vss 03 8.0 vV
Viewing Area (W x H) 606x20.0 mm Supply Voltage Drive Voo - Vee -0.3 13.5 Vv
Number of Dots 122 x 32 with cursor dots v V03
Dot Pitch (W x H) 040X 045 mm Input Voltage 'N 03 o+ v
: Operating Temperature
Dot Size (W x H) 0.44 x 0.49 mm perating femp! See page 8
Storage Temperature
PIN CONFIGURATION BLOCK DIAGRAM
PIN SYMBOL SIGNAL DESCRIPTION
1 Voo Logic Supply Voltage (+5.0V) [
L LCD
2 Vss Ground (V) 122X32 DOTS
3 Vo Power Supply for LCD Driving i
4 RES Reset Signal Voo~ e =
5 E1 Enable Clock " I S: L S:G
6 E2 Enable Clock Moo e o e conoller
7 AW Read Wit Select T o T
8 Ao Identify the Data or a Command : { — i
9-16 DBy- DB; Data Bus Line "
17-18 LED+, LED- LED Backlight il
ELECTRICAL CHARACTERISTICS, Ta=25°C BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
SPEC. VALUE SPEC. VALUE
ITEM SYMBOL [ CONDITION UNIT ITEM SYMBOL | CONDITION UNIT
MIN. | TYP | MAX. MIN. | TYP | MAX.
Supply Voltage (Logic)| Voo - Vss 45 5.0 55 \ Supply Voltage Vieo | F=140mA 21 2.3 \
Supply Current (Logic)|  loo Vpp =5V 0.5 1.0 mA Power Consumption | P | IF=140mA 0.29 W
Input HIGH Vin 0.8 Vop Voo v Luminous Iy lF=140mA 25 cd/m?
Voltage | | ow Vi Vss 03Voo| V
Output HIGH VOH I0H=3.OmA VDD +2.4 V
Voltage | Low Vo | lo.=3.0mA Vop+04|  V
LCD Operating Voltage| Voo - Vo Vop =5V 5.0 \
Supply CurentLCDDrive| x| 1@=+25°C 10 | 15 | mA
Note (1): Value is high reliability type. Note (2): Electro-Optical Characteristics: See page 5.
digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD GRAPHIC MODULES
YMC 12232'03 122 X 32 DOTS, 1/32 DUTY, 1/5 BIAS

INTERFACE TIMING CHARACTERISTICS

Read / Write Timing for the 80-Port MPU Read / Write Timing for the 68-Port MPU
o »>
4’ E 7L77§
A0,CS >§ o — o —p i
tawe— P e toee — R/W

t,
-t
WR,RD
- tous A0.CS
DO~D7
(WRITE) DO~D7
(WRITE)

taces >t
D0~D7
—_— DO~D7
(READ) (READ)

SWITCHING TIMING CHARACTERISTICS: READ/WRITE TIMING FOR THE 80-PORT MPU, Ta=-25°C~75°C

PARAMETER SIGNAL SYMBOL CONDITION N, VP el MAX. UNIT
Address Hold Time o s Tate ¥§§i 33 ;g ®
Address Setup Time ’ tawg x:: gg 4218 "
System Cycle Time - toves x:j gx ;888 "
Control Pulse Width ‘ tec e o ®
Data Setup Time toss ¥§§Z gx 1%% °
Data Hold Time - tove ey % "
RD Access Time o taccs z:z gx 198% ns
Output Disable Time lorg CL= %{):p::o\%):: -3v ;8 162% e

SWITCHING TIMING CHARACTERISTICS: READ/WRITE TIMING FOR THE 68-PORT MPU, Ta=-25°C~75°C

RATIN
PARAMETER SIGNAL SYMBOL CONDITION G
MIN. TYP. MAX. UNIT
) Vss=-5V 10
Address Hold Time tans Ve= -3V 30 ns
. Ao, CS: Vss= -5V 20
Address Setup Time RAW taws Veg=-3V 40 ns
) Vgs=-5V 1000
System Cycle Time teves Vee= -3V 2000 ns
) Vss=-5V 80
Control Pulse Width toss Ves=-3V 160 ns
) Vgs=-5V 10
Data Setup Time tons Vs= -3V 20 ns
Data Hold Time to CL=100pF, Vss=-5V 10 60 ns
Ho ) 20 120
RD Access Time taccs CL=100pF, Vss=-5V 198% ns
Vss=-5V 100
Vgs=-3V 200
. ! READ SS
Enable/Disable Time WRITE E e Ve -5V 80 ns
Vss=-3V 160
Condition: toycs indicates the cacle during which CS/E are high; it doesn "t indicate are cycle of the E signal.
digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD GRAPHIC MODULES

YMS 12864-01 128 X 64 DOTS, 1/64 DUTY, 1/9 BIAS
EXTERNAL DIMENSION AND DISPLAY PATTERN
93.0 + 05
904 + 0.3
88.0 + 0.2
707 £ 0.3
66.52 MAX12.2
A
) (’ 74 £ 03
T+ F ¥ F F+ F+ # F F F F L = T j—t 0.52
k3 F F F F F[ F F F F F ++°+ i* L oss
T [+ : =
f % % 5 3 i + N DISPLAY 128X64 DOTS I+ v + +:
sgs'ﬂF} i{ . 17
- PR ; +; $2° } S
i e S S S S S S S Sl b [ \HEES
O 20\\\\\\\\\\ {1 HHHH\\‘ L 0
14.0 + 0.3 4 P2.54X19=48.26 vb g’ J-!.Si 0.2
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Mo.dulle Size WxHXT) 93.0x70.0x 122 mm Supply Voltage Logic | Voo (Voo - Vss) | -0.3 70 v
Viewing Area (W x H) 707x388 mm Supply Voltage Drive Voo - Vee -0.3 18.0 Vv
Number of Dots 128 x 64 dots I i v e T v
Dot Pitch (W x H) 052 %052 mm nput Voltage '” 0 o 0.
- Operating Temperature
Dot Size (W x H) 0.48x0.48 mm perating femp See page 8
Storage Temperature
PIN CONFIGURATION BLOCK DIAGRAM
PIN SYMBOL LEVEL SIGNAL DESCRIPTION omo0s7 .
1 Vss oV GND (0 V) - Sl
N
2 Voo +5V Supply Voltage for Logic and LCD o 1] fl
3 Vee Operating Voltage for LCD (variable) R 1 Ic2
4 RS H/L H: DATA, L: Instruction Code g %
5 R/W H/L  |H:Read (Module-MPU), L: Write (MPU-Module) c3 Jmcony LCD PANEL
6 E H, H-L Chip Enable Signal
7 DBO H/L Data Blt 0 'SEGMENT DTIVER: KS0108B or EQUIV
8 DB H/L Data Bit 1 "
9 DB, H/L Data Bit 2
10 DBs H/L Data Bit 3 .
11 DB, H/L Data Bit 4 X
12 DBs H/L Data Bit 5
13 DBs H/L Data Bit 6
14 DBy H/L Data Bit 7
15 CS+ H/L Chip Select Signal for IC 1
16 CS, H/L Chip Select Signal for IC 2
17 /RES H, H-L Reset Signal
18 Vour Power Supply Voltage for LCD
19 A Anode of LED Unit
20 K Cathode of LED Unit
digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD GRAPHIC MODULES
YMS 12864-01

128 X 64 DOTS, 1/64 DUTY, 1/9 BIAS

ELECTRICAL CHARACTERISTICS, Ta=25°C

BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED

SPEC. VALUE SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT ITEM SYMBOL | CONDITION UNIT
MIN. | TYP. | MAX. MIN. | TYP. | MAX.
Supply Voltage (Logic)| Voo - Vss 45 5.0 55 V Supply Voltage Vieo 39 415 43 v
Supply Current (Logic) Iop Vpp =5V 3.0 45 mA Power Consumption Piep lF=180mA 738 mwW
Input HIGH Vi 0.7 Vop Voo V Luminous lv lr=180mA | 51 69 cd/m?
Voltage [ | ow Vi 0 03Vo| V
Output HIGH Vou loy=0.205mA| 2.4 Vv
Voltage | Low Voo | lo.=1.6mA 04 | v
LCD Operating Voltage| Voo - Vee Vip =5V 13.5 Vv
Supply CurentLCDDrive| e | 12=+25°C 30 | 45 | mA
Note (1): Value is high reliability type. Note (2): Electro-Optical Characteristics: See page 5.
INTERFACE TIMING CHARACTERISTICS
_ [ PARAMETER SYMBOL MIN. MAX. UNIT
i WL R T Address Hold Time |~ tas 10 ns
. t —t -
' 1 s Address Setup Time tas 140 ns
20V t AS.
Riw o E Cycle Time teve 1000 ns
L] o E High Level Width twen 450 ns
Ccs1-Cs2 2w >£
D = E Low Level Width tweL 450 ns
Loow o ERise Time ty 25 ns
DBO-DB7 2o } E Fall Time e 25 ns
(Write) Data Setup Time Tosw 200 ns
NE L tow Data Delay Time toon 320
DBO-DB7 ;@ Data Hold Time - Write] ~ tow 10 ns
(Read) 04v
Data Hold Time - Read Tour 20 ns

Condition: Vpp=+5.0 £10%, Vss=0V, Ta=+25°C

digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD GRAPHIC MODULES

YMS 12864-04

128 X 64 DOTS, 1/64 DUTY, 1/9 BIAS

EXTERNAL DIMENSION AND DISPLAY PATTERN
750 £ 05
35 £ 0.3+ 222 f gi . MAX9.0
8501 - Vo éigézzés el 55 + 0.3
=4 \=Z \ A
: o os
[ : A + —{— 0.03 "
f\ 3 B :* 128X64DOTS PISPLAY 2 % f T
iy P i B
\ :: . \
(e = °
1 - ) | H=H IEIEIEIPIPICIEN T 20 N
g 109 + 0.3 20-%22(,:514. 19=48.26 4—‘ N\ 2025 «-“—— 10 + 0.2
+ 700 + 02 PAD®C4.5
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Mo.dulle Size WxHXT) 75.0x52.7x9.0 mm Supply Voltage Logic | Voo (Voo - Vss) | -0.3 70 v
Viewing Area (W x H) 605x330 mm Supply Voltage Drive Voo - Vee -0.3 18.0 Vv
Number of Dots 128 x 64 dots I i v e T v
Dot Pitch (W x H) 043 %043 mm nput Voltage '” 0 o 0.
- Operating Temperature
Dot Size (W x H) 0.40x 0.40 mm perating femp See page 8
Storage Temperature
PIN CONFIGURATION BLOCK DIAGRAM
PIN SYMBOL LEVEL SIGNAL DESCRIPTION ooncer
1 Vss ov GND (0V) o=z 3 \3
2 Voo +5V Supply Voltage for Logic and LCD o 4l 4
3 Vee Operating Voltage for LCD (variable) "
4 RS H/L H: DATA, L: Instruction Code
5 RIW H/L  [H:Read (Module-MPU), L: Write (MPU-Module) LCD PANEL
6 E H' HL Chlp Enable Slgnal ‘COMMON DRIVER: KSO1078 or EQUIV
7 DB, i Data Bito oG e
8 DB H/L Data Bit 1
9 DB, H/L Data Bit 2
10 DBs H/L Data Bit 3
1 DB4 H/L Data Bit 4
12 DBs H/L Data Bit 5
13 DBs H/L Data Bit 6
14 DB; H/L Data Bit 7
15 CS+ H/L Chip Select Signal for IC 1
16 CS, H/L Chip Select Signal for IC 2
17 /RES H, H-L Reset Signal
18 Vour Power Supply Voltage for LCD
19 A Anode of LED Unit
20 K Cathode of LED Unit
digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD GRAPHIC MODULES

YMS 12864-04 128 X 64 DOTS, 1/64 DUTY, 1/9 BIAS
ELECTRICAL CHARACTERISTICS, Ta=25°C BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
SPEC. VALUE SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT ITEM SYMBOL | CONDITION UNIT
MIN. | TYP. | MAX. MIN. | TYP. | MAX.
Supply Voltage (Logic)| Voo - Vss 45 5.0 55 v Supply Voltage Vien 41 v
Supply Current (Logic) Iop Vpp =5V 3.0 45 mA Power Consumption Piep lr=100mA 410 mwW
Input HIGH Vi 0.7 Vop Voo V Luminous lv lr=100mA 60 cd/m?
Voltage [ | ow Vi 0 03Voo| V
Output HIGH Vou loy=0.205mA| 2.4 Vv
Voltage [ ow Voo | lo.=1.6mA 04 | v
LCD Operating Voltage| Voo - Vee Vip =5V 9.7 Vv
Supply CurentLCDDrive| e | 12=+25°C 30 | 45 | mA
Note (1): Value is high reliability type. Note (2): Electro-Optical Characteristics: See page 5.

INTERFACE TIMING CHARACTERISTICS

. PARAMETER SYMBOL MIN. MAX. UNIT
Ew Pues ¢ Puc N Address Hold Time tan 10 ns
%
— -t - Address Setup Time tas 140 ns

‘AH
RW N f E Cycle Time tove 1000 ns
Las t E High Level Width twen 450 ns
Cs1-cs2 ™ >7£ -
D/l oy E Low Level Width tweL 450 ns

tosw - E Rise Time tr 25 ns
DBO-DB7 ™™ } E Fall Time te 25 ns
(write) Data Setup Time tosw 200 ns
oo o Data Delay Time toor 320
DBO-DB7 ;@ Data Hold Time - Write] ~ tonw 10 ns
(Read) 04v
Data Hold Time - Read Tour 20 ns

Condition: Vpp=+5.0 £10%, Vss=0V, Ta=+25°C

digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD GRAPHIC MODULES

YMS 128128-01 128 X 128 DOTS, 1/128 DUTY, 1/12 BIAS
EXTERNAL DIMENSION AND DISPLAY PATTERN
750 + 05 o MAXEA
5ot 02 1 800 1 03 oy M
7495 + 0.2 55.01 — |45 + 03
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ § am A
* : K A I+ : g I+ jo—et 0.4
., | Z‘ " —f- 0.03
f\ : | DISPLAY 128X128 DOTS i :jlé 3 j : : |:D OI‘
RIE ’ i <
. s s ————— ’(: f (afd f
e — dosor 3
2 f 2"0 A z 20- @ 0.9 : : : :
(p2.0x9) 20- ® 0.5 wlg|~e
10.87 + 0. 18.0 + 0.2 I
25 £ 03—+ 70.0 = 0.2 -
725 + 0.2 4- @ 3.5(NO PATTERN AREA)
4- @ 2.5(HOLE)
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Mo.dulle Size WxHXT) 750x81.2x 8.1 mm Supply Voltage Logic | Voo (Voo - Vss) | -0.3 70 v
Viewing Area (W x H) 60.0x 60 mm Supply Voltage Drive Voo - Vee -0.3 30.0 Vv
Number of Dots 128 x 128 dots I i v e T v
Dot Pitch (W x H) 043 %043 mm nput Voltage '” 0 o 0.
- Operating Temperature
Dot Size (W x H) 0.40x 0.40 mm perating femp See page 8
Storage Temperature
PIN CONFIGURATION BLOCK DIAGRAM
PIN SYMBOL LEVEL SIGNAL DESCRIPTION o
1 Vop +5V Supply Voltage for Logic and LCD SEAbE \
2 Vss oV GND(0V) e | il 1l
3 Vee Operating Voltage for LCD (variable) son S ]
4 DBy H/L Data Bit 0
5 DBy H/L Data Bit 1 LCD PANEL
6 DB, H/L Data Bit 2
7 DBs HIL Data Bit 3
8 DB. HIL Data Bit 4 177 [
9 DBs HIL Data Bit 5 — l} = ‘H .
10 DBg H/L Data Bit 6 -
1 DBy H/L Data Bit 7
12 CS1 H/L Chip Select Signal for IC 1
13 CS» H/L Chip Select Signal for IC 2
14 /RES H, H-L Reset Signal
15 R/W H,H-L  |H:Read (Module-MPU), L: Write (MPU-Module)
16 DL H/L H: DATA, L: Instruction Code
17 E H, H-L Chip Enable Signal
18 Vss ov Power Supply Voltage for LCD
19 EL
20 =i EL Power
digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD GRAPHIC MODULES

YMS 128128-01 128 X 128 DOTS, 1/128 DUTY, 1/12 BIAS
ELECTRICAL CHARACTERISTICS, Ta=25°C BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
SPEC. VALUE SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT ITEM SYMBOL | CONDITION UNIT
MIN. | TYP | MAX. MIN. | TYP. | MAX.
Supply Voltage (Logic) | Voo - Vss 45 | 50 | 55 v Applied Voltage Ve 100 | 150 Vv
Supply Current (Logic)|  lop Vpp =5V 3.0 45 mA Applied Frequency Fe 400 Hz
Input HIGH Vi 0.7 Voo Voo v Current lec V=100V ms 527 | 747 | mA
Voltage | 1w Vi 0 03Voo| V Power Consumption P | F=400Hz 527 | 747 | mW
Output | HIGH Vo [ln=0205mA| 2.4 v Luminous v 45 | 55 cd/m?
Voltage [ ow Voo | lo=1.6mA 04 | v
LCD Operating Voltage| Voo - Ve Vip =5V 178 Vv
Supply CurentLODDrive| e | 1-+25°C 98 mA
Note (1): Value is high reliability type. Note (2): Electro-Optical Characteristics: See page 5.

INTERFACE TIMING CHARACTERISTICS

PARAMETER SYMBOL MIN. MAX. UNIT
Address Hold Time tan 10 ns
Address Setup Time tas 140 ns
E Cycle Time tove 1000 ns
E High Level Width twen 450 ns
CS1-C82 2
D/l osy E Low Level Width tweL 450 ns
tosw - E Rise Time tr 25 ns
pBO-DB7 | :}_ E Fall Time te 25 ns
(Write) o Data Setup Time tosw 200 ns
oo t oue Data Delay Time toor 320
DBO0-DB7 2 % ,]E Data Hold Time - Write torw 10 ns
(Read) 04v
Data Hold Time - Read Tour 20 ns

Condition: Vpp=+5.0 £10%, Vss=0V, Ta=+25°C

digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD GRAPHIC MODULES

YMC 160128-01

160 CHAR x 128

DOTS, 1/128 DUTY, 1/12 BIAS

EXTERNAL DIMENSION AND DISPLAY PATTERN
g sriies L w ‘T
:1 } A’f% L
i . v
= LB 7
| .
|
| .
i %%%H“m
M o 5l s 7
SEEN g 3 g g
|
| .
| .
il H—* l%
-L, = K _g-
atror 4z B 'i"zzzzzzzﬂfan (\ g
L. i 2 l 2286 0020%32 nntne—l JL
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x Hx T) 100.0x 73.4x 14.8 mm Supply Voltage Logic Vi - Vss -0.3 70 Vv
Viewing Area (W x H) 770x62.0 mm Supply Voltage Drive Voo - Vee Vv
Number of Dots 160 x 128 dots Input Voltage Vi -0.3 Vpp +0.3 Vv
Character Pitch (W x H) 0.455 x 0.455 mm Operating Temperature See page 8
Dot Size (W x H) 0.425 x 0.425 mm Storage Temperature bag
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Vss=0V, Vop=5.0V+10%
PIN SYMBOL SIGNAL DESCRIPTION SPEC. VALUE
1 FGND Frame Ground ITEM SYMBOL | CONDITION TRECRET UNIT
2 Vss Ground . i : i
3 Voo Supply Voltage for Logic and LCD Supply Voltage (Logic){ Voo - Vss 45 5.0 5.5 v
4 Vo Contrast Adjust for LCD Driving Input HIGH Vi \/pp-2.2V} Vo v
5 WR Write Slgnal V0|tage LOW VIL 0.8 v
6 RD Read Signal iGH m T m m
7 CE Chip Enable Signal o w o
8 C/D H: Instruction Code; L: Data Output LOW Vou 0.3 v
9 LEDK LED Backlight Voltage [ HIGH Ron  [VourVoo-05Y] 400 | @
10 RESET Reset Signal LOW RoL Vour = 0.5V 400 Q
1118 DBy D Data Bus Line InputPul-Up Resistance| R 50 | 100 | 200 | Kk
19 FS Pins for Selection of Font P P ?
20 LEDA LED Backlight Operating Frequency Fosc 0.4 55 MHz
jote (1): Applied / T1 /T2 / RESET Note (2): Electro-Optical Characteristics: See page 5;
MDs=L, MDg=L, MD,=H, MDx=H, FSo=L, F$=L, /SDSEL=L, /DUL=H, Dy to Dy = LHLHLHLH
BLOCK DIAGRAM
7R ——
@ —
CE ——
,%QS%TE: T6963C
oA E
vdd —
Vss
Vo —
ffff | BACKLIGHT
FGND———w—
piv Nl 23 [4]5T6[7[8o[f0]ri]2[f3]14]15] 16 [17]18]19]20]
SYMBOLFoxd vSs vpp| vo |WR | /RD|CE ¢ /DeoReset| DBDB1DB2|DBADBA DB5 |pB6[DB7| FS |LEDd]

digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD GRAPHIC MODULES

YMC 1601 28-01 160 CHAR x 128 DOTS, 1/128 DUTY, 1/12 BIAS
SWITCHING TIMING CHARACTERISTICS
AC Characteristics Bus Timing
A 7\ 7\ /7 ﬁ c/D d t
SCP f — — = \7 tcos ‘zanJ
tr ) towL CE \7 Z
tDSU, I tDHD tCE, tRD tWR
LP RD, WR N /]
DATA >( i B ><
“or DO TO D7 | | e ——
FR (WRITE) ! 4_; DH
\# DO TO D7 | >7
CDATA— ‘ tcsu CHD ‘7 (READ) tACC i | toH
PARAMETER | SYMBOL MIN. MAX. UNIT PARAMETER | SYMBOL [  MIN. MAX. UNIT
Operating Frequency|  fscp 2.75 MHz
C/D Setup Time teos 100 ns
SCP Pulse Width | tows, towe 150 ns
SCPRise/Fall Time |t 30 ns G/D Hold Time oo 10 ns
i !
LP Setup Time LSU 150 290 ns /(;EI s{:ﬁ\l})\}i dt/\NhR tet, too, fum 80 ns
LP Hold Time fuo 5 40 ns
Data Setup Time tosu 170 ns Data Setup Time tos 80 ns
DataHold Time | toro & ns Data Hold Time ton 40 ns
FR Delay Time 14 0 90 ns
Access Time tacc 150 ns
(CData Setup Time tesu 450 850 ns
CData Hold Time Tero 450 950 Output Hold Time tow 10 50 ns
Condition: Vpp=+5.0, Vss=0V, Ta=+25°C Condition: Vop=+5.0, Vss=0V, Ta=+25°C
PARAMETER | SYMBOL |  MIN. MAX. UNIT Bxternal RAM Read Mode )
/NN N\
Address Delay Time tg1 250 ns
CE Fall Delay Time ol
(Read) ta2 180 ns
CE Rise Delay Time ©
(Read) s 180 " E -
Data Setup Time tos 0 ns ™
oy ————— —
Dta Hold Time tou 30 ns loos | on
CE Fal(lvl\:;‘?iai’ Time tas 200 ns External RAM Write Mode
rite — F —\ J—\
- - cLocK(x\u 7\—/—\7 1 L o
CE Rise Delay Time —
. tds 200 ns
(Wnte) d0 m: [
R/W Fall Delay Time| 1 180 ns e o
R/W Rise Delay Time| 147 180 ns \ “">>t et
Data Stable Time tas 450 ns
d0 to d7 74/ }
Data Hold Time tao 200 ns e PR
Condition: Vpp=+5.0, Vss=0V, Ta=+25°C
digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD GRAPHIC MODULES

YMC 16080-05

160 CHAR x 80 DOTS, 1/80 DUTY, 1/10 BIAS

EXTERNAL DIMENSION AND DISPLAY PATTERN

H F——
semmaecvr B
| 4 . 935202
I IR Lt ey kg —
I
[—— H ”
i 7 SoL0ER PAD ON PIN 41
i I R B e
057 g 7V N BOTH PCB SIES
DOTS 160X80 g % 2
4 5% | ety
4 g sgca A roe corear .
It s ] el ARIATT ek -
B Lon % Ty
§ % sounen s on e sz
.; ON BOTH PCB SITES
;
7
] @)
Ll /4
F = N NO COMPONENT AREA
| i le Y SRS
e ——— 1o i =t A
I ~ BEZEL
e

MECHANICAL DATA

ABSOLUTE MAXIMUM RATINGS

ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x Hx T) 120.8 x 95.89 x 14.0 mm Supply Voltage Logic Vee 0.3 70 V!
Viewing Area (W x H) 1030 X800 o Supply Voltage Drive Vico -0.3 20.0 v
Normbor of Dot T = Input Voltage 1 Vrq -0.3 Ve +0.3 V12
umber of 7ot X o Input Voltage 2 V2 -0.3 Vigp +0.3 Vi
Character Pitch (W x H) 0.6 x 0.655 mm Operating Temperature S o
Dot Size (W X H) 0.57 x 0.625 mm Storage Temperature €€ page
Notes: 1. Measured Reltive to GND; 2. Applies to Pins M/S; 0SC, 0SC1, 0SCy, DB; to DBy, /RD, MR, /CS, RS, /RES, CL;, M, FLM; 3.
Apllies to Pins V1o, Vao, Vao, Vag and Vso; 4. If the LSI is used beyond its absolute max.rating, it may be permanently damaged. It should
always be used within the limits of its electrical ics to prevent ion or iabili
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL SIGNAL DESCRIPTION
7 Vieo. LED Power Sl
ITEM SYMBOL | CONDITION UNIT
2 Viep- LED Power MIN e | MAX
3 NC No Connection ) ' )
4 RESET Reset the LS| Internally When Drive Low Supply Voltage (Logic)| Voo - Vss 30+10% v
5 /RD Inputs Read Strobe
6 /WR Inputs Write Strobe LCD Operating Voltage| Vo-Vss | Ta=+25°C | 152 | 154 | 156 v
Select the LSI, Specifically Internal Registers
7 1Cs (Index and Data Registers) when Drive Low Response Time %r ON 37125 ms
8 A Select One of the Internal Registers OFF
9-16 Do- D7 Data Bus Line Contrast CR 20
17 Vo Power Supply Voltage 12H 01 45
18 Vo Power Supply fo DC-DC Viewing 6H 02 65
K] GND Ground Age [ 3A o3| CR=20 55 Deg.
20 NC No Connection 9H 04 55
Note (2): Value is high reliability type. Note (3): Electro-Optical Characteristics: See page 5.
BLOCK DIAGRAM BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
MIN. | TYP. | MAX.
FowardVoltage | Vi | =70mA | 30 | 32 | 35 | V
Forward Current Ir V=21V 20 70 120 mA
Power Dissipation Pq lF=70mA 0.21 W
Reverse Voltage Ve 5.0 v
voc :DNR ASTADIST Reverse Current I o 10 uA
VLED+ Luminous Intensity Ly lr=70mA TBD cd/m?
? i i i i i i iLED BACKLIGHT Luminous Uniformity |~ ALy 65 %
vies- e Emission Wave Length] ~ Ap beomn | 569 575 | nm

Note (4): Operating Temperature Range Topr -20°C to +70°C; Storage Temperature Range Tstg -30°C to +80°C.

All specifications subject to change without notice.
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STANDARD GRAPHIC MODULES
YMC 16080'05 160 CHAR x 80 DOTS, 1/80 DUTY, 1/10 BIAS

INTERFACE TIMING CHARACTERISTICS

twrDL twrDH o
-

X

twwRH - twwrL -

f % /
tan, | 7 10y — ) V1)
RS,CS &
DBO

Figure 1 MPU Interface

"NA

”

RD St
tas

Notes. The following load circuit is connected for specification.
VOH and VOL of the timing specification is 1/2 VCC level.

Output terminal
; 30pF(includes board capacitance)

HITACHI
CLOCK CHARACTERISTICS
PARAMETER SYMBOL MIN. TYP. MAX. UNIT NOTES
Oscillation Frequency fosc 160 220 280 kHz R=180kQ2, V¢c=3.0V
External Clock Frequency fop 50 400 kHz
External Clock Duty Cycle pDuTY 45 50 55 %
External Clock Fall Time t 0.2 us
External Clock Rise Time t 0.2 us
MPU INTERFACE
PARAMETER SYMBOL MIN. TYP. MAX. UNIT NOTES
. — 2
RD Low Level Width | turoL o Hoso -450 ns e
RD High Level Width twroH 450 ns
. =, 2
WR Low Level Width | tuwae o Hos; -450 ns VRV v 2
WR High Level Width twwrH 450 ns
Address Setup Time tas 20 ns
Address Hold Time tan 20 ns
Data Delay Time toon 128 ns ¥gg:§%¥ '{g gg\\;
Data Output Hold Time four 20 ns
) 150 Viee=2.2V to 3.0V
Data Setup Time tosw 100 ns v23=3.ov t0 5.5V
Data Hold Time toHw 10 ns
RES Low Level Width tres 1 ms
Note 1: Al electrical characteristics are guaranteed at +85°C for die products. Note 2: tosc=1/fosc
digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
Al specifications subject to change without notice.



STANDARD GRAPHIC MODULES

YMC 192192-01

192 X 192 DOTS, 1/192 DUTY, 1/12 BIAS

EXTERNAL DIMENSION AND DISPLAY PATTERN

86.040.5

79.5+0.3
722403 9.0MAX
Py 67.4+0.3 o 7.0MAX 2 OMAX
- 63.33 | 2R 2
[T [ l
h \4»R1 0
n
i}
o 17-91.0 8| o i
e [ I H REEE
12.0+0.2] P2.54X16=40.64 E \2-4'2‘5 S; s .
e e o2
\ I}
d 1, o
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x Hx T) 86.0x95.0x9.0 mm Supply Voltage Logic Voo - Vss -0.3 70 Vv
Viewing Area (W x H) 674 x 674 mm Supply Voltage Drive Voo - Vee -0.3 30.0 Vv
Number of Dots 192 x 192 dots I i v e T v
Dot Pitch (W x H) 033x033 mm nput Voltage '” 0 o 0.
Dot Size (W x H) 03x03 mm Operating Temperature See page 8
Storage Temperature
PIN CONFIGURATION BLOCK DIAGRAM
PIN SYMBOL SIGNAL DESCRIPTION
1 Voo Logic Supply Voltage (+5.0V) oo-03
2 FG Frame Ground ot M'SIGNAL M 1 T I 1 i l \
3 CL2 Data Shift Clock v GENERATOR SEG 1 | | sEc 2 | | seG 3
4 INH Display ON/OFF Control Terminal [ & 8 2
5 FLM Frame Signal "
6 CL1 Data Latch Signal v:‘u " —
7 VSS GND Ve :o:\:r r 192X192
8 M LCD Drive Signal (AC Signal) - —— !
9-12 DBy-DB3 Data Bus Line
13 Vie Operating Voltage for LCD t:; ‘ LED BACKLIGHT
14 Vo LCD Drive Output Voltage Level
15 Vss GND o
16 LEDA Power Supply Terminal for Driving LED Backlight ELECTRICAL CHARACTERISTICS' Ta=25°C
17 LEDC GND Terminal for Driving LED Backlight SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
o MIN. | TYP. | MAX.
BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
Supply Voltage (Logic)| Voo - Vss 2.7 5.0 5.5 v
SPEC. VALUE ; _
TEM symeoL | conpimion UNIT Supply Current (Logic) Ioo Vipp =5V 0.8 mA
MIN. | TYP | MAX. Input HIGH \'/M 0.8 Vop Voo Vv
Supply Voltage Ve lr=150mA | 3.9 41 43 Vv Voltage LOW Vi 02Voo| Vv
Power Consumption Piep 615 mW Output HIGH Vor Vop-0.4 v
Voltage | Low VoL 04 v
LCD Operating Voltage| Voo - Vee Voo =5V 6.0 240 | 28.0 v
Supply CurrentLCD Drive|  lee Ta=+25°C 0.5 mA

Note (1): Value is high reliability type.

Note (2): Electro-Optical Characteristics: See page 5.

digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD GRAPHIC MODULES

Y MC 192192'01 192 X 192 DOTS, 1/192 DUTY, 1/12 BIAS
tor
0.8VDD ) 0.8VDD |
cL1 o2vop /| b 02vDD 0.8vDD 08vDD
' cL1 /e toncna
[ [ . 02vDD \ 02vDD
! LT —— = IRy IR ey
0.8VDD ,4—»‘ 0.8VDD |
oz amm R N LN o
T e bl e tos t,
o T :ﬂ’ - 1) b1 08vDD 08vDD
08vDD
D1_SID-D4_DR >g‘< S8vE0 Y 02v0D Dzv':)D
[P s | =
b e
DISPOFFB \o /! 1) DO 0.8V0D)
0.2v0D
- | to
cL1 ! ——
h B R 10 2 DISPOFFB \l i
\ b d
e\ S\ St SR
i | (*1)When in single-type interface mode
‘Nﬂb | D1=>D2_DL(SHL=L),D4_DR(SHL=H)
ELB, ERB ! DO=>D4_DR(SHL=L),DZ_DL(SHL=H)
(Output1) i When in dual-type interface mode
R —— D1=>D2_DL and D3_DM(SHL=L),D4_DR and D3_DM(SHL=H)
[ DO=>D4_DR(SHL=L),D2_DL(SHL=H)
ELB, ERB e,
Clutput2) 02v0D i
" S " 8288
[ [
oz
Yo
oL 0.2VDD cLt 0.2vDD
DISPOFFB oovon DISPOFFB | 3888
oo t
SC1-5C80 SC1-5C80
(Latched Data) (Latched Data)

AC CHARACTERISTICS: SEGMENT DRIVER APPLICATION, Vss= 0V, Ta=-30°C to +85°C

TEST Vop=5V £10% (1 V=3V £10% (2

BRI SIS CONDITION MIN. TYP ¥ MAX. MIN. TYP + MAX. UNIT
Clock Cycle Time toy Duty=50% 125 250 ns
Clock Pulse Width twok 45 95 ns
Clock Rise / Fall Time tr/te 30 ns
Data Setup Time fos 30 65 ns
Data Hold Time Tou 30 65 ns
Clock Setup Time tcs 80 120 ns
Clock Hold Time fou 80 120 ns
) . ELB Output 60 125 ns
Propagation Delay Time toHL ERB Output 50 25 ”
ELB ERB Setup Time - ELB Input 30 6 s
ERB Input 30 65 ns
DISPOFFB Low Pulse Width twoL 1.2 12 us
DISPOFFB Clear Time teo 100 100 ns
M-OUT Propagation Delay Time teo1 1.0 1.2 us
CLI-OUT Propagation Delay Time tpo2 Ci=15pF 1.0 1.2 us
DISPOFFB-OUT Propagation Delay Time|  tpp3 1.0 us

AC CHARACTERISTICS: COMMON DRIVER APPLICATION, Vss= 0V, Ta=-30°C to +85°C
TEST Vop=5V £10% (1 Vpp=3V £10% (2

GG SIS CONDITION MIN. TYP. ¥ MAX. MIN. TYP. * MAX. ONIT
Clock Cycle Time tev Duty=50% 250 500 ns
Clock Pulse Width twek 45 95 ns
Clock Rise / Fall Time tr/te 50 50 ns
Data Setup Time fos 30 65 ns
Data Hold Time ton 30 65 ns
DISPOFFB Low Pulse Width twoL 1.2 1.2 us
DISPOFFB Clear Time teo 100 100 ns
Output Delay Time toL 200 250 ns
M-OUT Propagation Delay Time tr1 Ci=15pF 1.0 1.2 us
CLI-OUT Propagation Delay Time trp2 1.0 1.2 us
DISPOFFB-OUT Propagation Delay Time| s 1.0 1.2 us

digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD GRAPHIC MODULES

YMS 24064-02 240 X 64 DOTS, 1/64 DUTY, 1/9 BIAS
EXTERNAL DIMENSION AND DISPLAY PATTERN
180.0 + 0.5 -
20 £ 03 176.0 + 0.2 o
9.3 + 0. :glé $ g: ;\ 7@
—14.12+0.3 127.16 c;: e
T e = e e =] ¢ R
o ] . oag 004
imigesi= e
8388 gy o s : {
iﬁi:@;‘[ S 240X64DOTS D|SPLAY .t.t.88 § ﬂ H\/
8539 | € O eset e : L
T j L e N 200010 . 2
ia 4R175 JRRE +03 16 + 0.2
‘;_®1 . —=—-2.54 + 0.2
A 5.440. 3(WITHOUT BACKLIGHT)/9.5+0. 3 (WITH BACKLIGHT)
A\ VAX1L. O (WITHOUT BACKLIGHT) /MAX13. 8 (WITH BACKLIGHT)
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Mo.dulle Size (WxHxT) 180.0 x 65.0 x 11.0/13.8 mm Supply Voltage Logic | Voo (Vop- Vss)|  -0.3 70 v
Viewing Area (W x H) 134.0x40.4 mm Supply Voltage Drive Voo - Ver 03 300 v
Number of Dots 240 x 64 dots I i v e T v
Dot Pitch (W x H) 053 %053 mm nput Voltage '” 0 o 0.
- Operating Temperature
Dot Size (W x H) 0.49x 0.49 mm perating femp See page 8
Storage Temperature
PIN CONFIGURATION BLOCK DIAGRAM
PIN SYMBOL LEVEL SIGNAL DESCRIPTION
1 FG ov Frame Ground
2 Vss ov GND (0V)
3 Voo +5V Supply Voltage for Logic and LCD
4 Vo Operating Voltage for LCD (variable)
5 /WR L Write Signal
6 /RD L Read Signal
7 /CE L Chip Enable Signal
8 C/D H/L H: Instruction Code, L: DATA Code
9 Vee Supply Voltage LCD Driver .
10 /RES H, H-L Reset Slgnal _:WA
11 DBy H/L Data Bit 0
12 DBy H/L Data Bit 1
13 DB, H/L Data Bit 2
14 DBs H/L Data Bit 3
15 DB, H/L Data Bit 4
16 DBs H/L Data Bit 5
17 DBs H/L Data Bit 6
18 DBy H/L Data Bit 7
19 FS H/L  |Font Select Signal (H: 6x8 dots, L: 8x8 dots)
20 NC No Connection
21 A Anode of LED Unit
22 K Cathode of LED Unit
digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD GRAPHIC MODULES

YMS 24064-02 240 X 64 DOTS, 1/64 DUTY, 1/9 BIAS
ELECTRICAL CHARACTERISTICS, Ta=25°C BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
SPEC. VALUE SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT ITEM SYMBOL | CONDITION UNIT
MIN. | TYP | MAX. MIN. | TYP | MAX.
Supply Voltage (Logic) | Voo - Vss 45 | 50 | 55 Vv Supply Voltage Vieo 79 | 82 | 85 v
Supply Current (Logic)|  loo Voo =5V 87 130 | mA Power Consumption Peo | lF=400mA 3280 mW
Input HIGH Vi Vop-2.2 Voo v Luminous lv [r=400mA cd/m?
Voltage | Low Vi 0 0.8 v
Output HIGH Vou loy=3.0mA |Vpp-0.3 Voo Vv
Voltage [ ow Vo |loi=30mA| 0 03 | Vv
LCD Operating Voltage| Voo - Vo Vip =5V 11.0 Vv
Supply CumentLCD Drive| 1o | 1@=+25°C 20 [ 30 | ma
Note (1): Value is high reliability type. Note (2): Electro-Optical Characteristics: See page 5.

INTERFACE TIMING CHARACTERISTICS

o PARAMETER | SYMBOL MIN. MAX. UNIT
ST WL i R C/D Setup Time toos 100 ns
i % C/D Hold Time teom 10 ns
RIW ﬂtt—‘ b% /CE/RDWRPuse Wicth | toe tap twn 80 ns
s t Data Setup Time tos 80 ns
goresz EZ>F Data Hold Time ton 40
- Access Time tacc 150 ns
550057 3 o Output Hold Time ton 10 50 s
(Write) 08V Condition: Vpp=+5.0V £10%, Vss=0V, Ta=+25°C
t oor t owr

DB0-DB7 24v % 5];
(Read) oav

digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD GRAPHIC MODULES

YMS 240128-01 240 X 128 DOTS, 1/128 DUTY, 1/12 BIAS
EXTERNAL DIMENSION AND DISPLAY PATTERN
. 2
4- 2 . MAX13.8
- —t46 £ 03
| n
) fz —=-0.05
i H i
s%s g 240X128 DOTS ﬁj ; i g 1
gf 553 Lao105
................................... [ o 20 a :E ——-04
=-3.0 £ 03
Yemprocmmernsrmii—|
—-16 £ 0.2
13.74 + o.&._l FEHST&HS 9-48.26 Lé
+
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Mo.dulle Size (WxHxT) 144.0 x 104.0 x 13.8 mm Supply Voltage Logic | Voo (Vop- Vss)|  -0.3 70 v
Viewing Area (W x H) 114.0 x 64.0 mm Supply Voltage Drive Voo - Ver 03 300 v
Number of Dots 240 x 128 dots I i v e T v
Dot Pitch (W x H) 045 x 045 mm nput Voltage '” 0 o 0.
- Operating Temperature
Dot Size (W x H) 0.40x 0.40 mm perating femp See page 8
Storage Temperature
PIN CONFIGURATION BLOCK DIAGRAM
PIN SYMBOL LEVEL SIGNAL DESCRIPTION
1 Vss ov GND (0V) o 5
2 Voo +5V Supply Voltage for Logic and LCD Eng
3 Vo Operating Yoltage for LCD (variable) % T6963C 80 . .
4 C/D H/L H: Instruction Code, L: DATA Code .\:SDE 12
5 /RD L Read Signal DBO < 5 . . .
6 /WR L Write Signal ps7 [orveTa |
7 DB, H/L Data Bit 0 Voo : . .
8 DB H/L Data Bit 1 vo Supply [ LI
9 DB, H/L Data Bit 2 R
0 | 08 | AL Data B 3 < | sowenr |
1 DB4 H/L Data Bit 4
12 DBs H/L Data Bit 5
13 DBs H/L Data Bit 6
14 DB; H/L Data Bit 7
15 /CE L Chip Enable Signal
16 /RES H, H-L Reset Signal
17 Vee Supply Voltage LCD Driver
18 MD2 H/L Number of Columns Select Signal
19 FS1 H/L  |Font Select Signal (H: 6x8 dots, L: 8x8 dots)
20 NC No Connection
21 A Anode of LED Unit
22 K Cathode if LED Unit
digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD GRAPHIC MODULES

YMS 240128-01 240 X 128 DOTS, 1/128 DUTY, 1/12 BIAS
ELECTRICAL CHARACTERISTICS, Ta=25°C BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
SPEC. VALUE SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT ITEM SYMBOL | CONDITION UNIT
MIN. | TYP. | MAX. MIN. | TYP. | MAX.
Supply Voltage (Logic)| Voo - Vss 45 | 50 | 55 v Supply Voltage Vie 36 | 41 | 45 v
Supply Current (Logic)|  loo Voo =5V 87 130 | mA Power Consumption Peo | [F=720mA 2950 mW
Input HIGH Vi Vop-2.2 Voo v Luminous lv lF=720mA | 133 190 cd/m?
Voltage | Low Vi 0 0.8 v
Output HIGH Vou loy=3.0mA |Vpp-0.3 Voo Vv
Voltage | Low Vo |[lo=30mA| 0 03 | Vv
LCD Operating Voltage| Voo - Vo Vip =5V 16.6 Vv
Supply CurentLCD Drive| 1o | 1&=+25°C 5.47 mA
Note (1): Value is high reliability type. Note (2): Electro-Optical Characteristics: See page 5.

INTERFACE TIMING CHARACTERISTICS

PARAMETER SYMBOL MIN. MAX. UNIT
k C/D Setup Time tes 100 ns
co
! : h C/D Hold Time feon 10 ns
o — —_— JCE/RD/MRPUse\Widh| e tao tu 80 ns
Data Setup Time tos 80 ns
WR,RD —— feetoo tum . Data Hold Time ton 40
t . Access Time tacc 150 ns
DB, DB , 4 EL Output Hold Time o 10 50 s
(Write)

Condition: Vpp=+5.0V £10%, Vss=0V, Ta=+25°C

DB, DB .
(Read)

digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80 “
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STANDARD GRAPHIC MODULES

YMS 240128-02 240 X 128 DOTS, 1/128 DUTY, 1/13 BIAS
EXTERNAL DIMENSION AND DISPLAY PATTERN
T Y [
240X128 DOTS IE
1 D
S| | i
: =) = d
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x Hx T) 170.0 x 101.5 x 14.0 mm Supply Voltage Logic Voo - Vss -0.3 70 Vv
Viewing Area (W x H) 1280x 740 mm Supply Voltage Drive Voo - Vee -0.3 30.0 Vv
Number of Dots 240 x 128 dots I i v e T v
Dot Pitch (W x H) 050 X 0.50 mm nput Voltage '” 0 o 0.
- Operating Temperature
Dot Size (W x H) 0.47 x 0.47 mm perating femp: See page 8
Storage Temperature
PIN CONFIGURATION BLOCK DIAGRAM
PIN SYMBOL SIGNAL DESCRIPTION
1 FGND Frame Ground 5 3
3 Voo Supply Voltage for Logic gf — t t
" T | T6963C 80 80 80
4 Vi Contrast Adjust for LCD Driving RESET ——| 13
5 WR Write Signal A 8
DBO -
6 /RD Read Signal o 2 LR CI
7 /CE Chip Enable Signal Vdd ] . ) ) )
8 CciD H: Instruction Code, L: DATA Code woT| Sy [T
9 NC No Connection KA J] BACKLIGHT
10 /RES Reset Signal
11-18 DB,-DB7 Data Input / Output
19 FS1 Pins for Font Selection o
Display Data Reverse ELECTRICAL CHARACTERISTICS, Ta=25°C
20 RV Rv=H: Reverse Display
=L i SPEC. VALUE
Ri=L: Nomal Display ITEM SYMBOL | CONDITION UNIT
MIN. | TYP. | MAX.
BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED [Supply Vottage (Logic)| Voo - Vss 45 | 50 [ 55 | v
SPEC. VALUE Supply Current (Logic)| oo Vpp =5V 33 6.0 mA
ITEM SYMBOL | CONDITION i T v T UNIT Input HIGH Vi Vpp-2.2 Voo v
Voltage
Supply Voltage IF | Ve=3.2mA 240 | 250 | Vv LW Vi 0 08 v
Power Consumption | Piep | Ve=3.2mA 768 | 800 | mw Output | HIGH Vo Voo-03 Voo v
Voltage
Luminous TBD cd/m? Y Low Vo 0 03 Vv
LCD Operating Voltage| Voo - Vee Viop =5V 178 v
Supply CurentLCDDrive| e | 1@=+25°C [ 18 34 | mA
Note (1): Value is high reliability type. Note (2): Electro-Optical Characteristics: See page 5.
digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80

Al specifications subject to change without notice.



STANDARD GRAPHIC MODULES
YMS 240128-02

240 X 128 DOTS, 1/128 DUTY, 1/13 BIAS

INTERFACE TIMING CHARACTERISTICS

Switching Characteristics 1

Test Conditions: Unless otherwise noted, Vop=5.0V£10%, Vss=0V, Ta=-20°C to +70°C

DO to D7

(READ)

PARAMETER SYMBOL | TEST CONDITIONS | MIN. | MAX. | UNIT

scp Operating Frequency|  fscp Ta=-10°C to +70°C 2.75 ns

SCP Pulse Width | tows, towe 150 ns

SCP Rise/Fall Time 1 30 ns

v LPSetupTme | tisy 150 | 290 | ns

DATA ‘ LP Hold Time turp 5 40 ns

Data Setup Time tosu 170 ns

¢ DataHold Tme | too 80 ns

" FR Delay Time d 0 | 9 | ns

3 CDATA Setup Time tesu 450 850 ns

COATA 4/4 Lo > 4‘—\}!; CDATA Hold Time tonp 450 950 ns

Switching Characteristics 2 Test Conditions: Unless otherwise noted, Vop=5.0V+£10%, Vss=0V, Ta=-20°C to +75°C
Bus Timing PARAMETER [ SYMBOL [ TEST CONDITIONS [ MIN. | MAX. [ UNIT

. i C/D Setup Time feos 100 ns

. C/D Hold Time teon 10 ns

ot \ ARttt 80 s

Data Setup Time tos 80 ns

fone e R Data Hold Time ton 40 ns

D010 D7 - Access Time tace 150 ns
(WRITE)

lof ¢ Output Hold Time ton 10 50 ns

(1) External

CLOCK(XI)

ad0 to ad15

riw

d0to a7

(2) External

CLOCK(XI)

ad0 to ad15

8

d0tod7

Switching Characteristics 3

RAM Read mode

WAV

C
e

td1|«>|

N\

td1

td3

RS
—

<

RAM Write mode

AN NN

C
g

td1 (4> a1
oyl | 1o
\L
td6 “" a7 [€¥]
8 lesl

Test Conditions: Unless otherwise noted, Vpp= 5.0V+10%, Vss=0V, Ta=-20°C to +70°C

PARAMETER SYMBOL | TEST CONDITIONS | MIN. | MAX. | UNIT
Address Delay Time 1t 250 ns
CE Fall Delay Time
(R e d) 1o 180 ns
CE Rise Delay Time
(R e d) 143 180 ns
Data Setup Time tos 0 ns
Data Hold Time ton 30 ns
CE Fall Delay Time
(Write) tua 200 ns
CE Rise Delay Time
(Write) tus 200 ns
R/W Fall Delay Time tos 180 ns
R/W Rise Delay Time| a7 180 ns
Data Stable Time tus 450 ns
Data Hold Time tao 200

digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD GRAPHIC MODULES
YMS 320240-02

320 X 240 DOTS, 1/240 DUTY, 1/13 BIAS

EXTERNAL DIMENSION AND DISPLAY PATTERN
)
FH[+ ¥+ + F F + + + A [\ 0as ’f? A
B i * ] A r ._t:;ﬂa
S i + N t
EEEI Bl 320X240 DOTS I |
seegs [ [ 5]
k" I
I R S Tl f o em tHb
) g o
] in ey oo
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Mo.dulle Size (WxHxT) 134.5 x 1170 x 14.0 mm Supply Voltage Logic | Voo (Vop- Vss)|  -0.3 70 v
Viewing Area (W x H) 1030x79.0 mm Supply Voltage Drive Voo - Vee -0.3 30.0 Vv
Number of Dots 320 x 240 dots I i v e T v
Dot Pitch (W x H) 03x03 mm nput Voltage '” 0 o 0.
- Operating Temperature
Dot Size (W x H) 0.27 x 0.27 mm perating femp: See page 8
Storage Temperature
PIN CONFIGURATION BLOCK DIAGRAM
PIN SYMBOL LEVEL SIGNAL DESCRIPTION
1 Vi Operating Voltage for LCD (variable)
2 Vee Supply Voltage for Logic and LCD
3 DB3 H/L Data Bit 3 FLM CONTROLLER | _comsoxs LCD PANEL
p &
4 DB, H/L Data Bit 2 P .
5 DB+ H/L Data Bit 1 /DISPOFF
6 DBy H/L Data Bit 0
7 Vss ov Ground DBO-DB3 | D
8 Voo +5V Power Supply VSSVDD *
VOVEE ——
9 CLo H, H-L Display Data Shift Clock
10 oLy H, H-L Display Data Latch Clock o ——
11 FLM H First Line Marker
12 K Cathode of LED Unit
13 A Anode of LED Unit
14 NC No Connection

digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD GRAPHIC MODULES
YMS 320240-02

320 X 240 DOTS, 1/240 DUTY, 1/13 BIAS

ELECTRICAL CHARACTERISTICS, Ta=25°C

SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
MIN. | TYP. | MAX.

Supply Voltage (Logic)| Voo - Vss 45 5.0 55 v
Supply Current (Logic)|  lop Vpp =5V 8.7 13.0 mA
Input HIGH Viy Vpp-2.2 Voo Vv
Voltage [ | ow Vi 0 08 | v
Output HIGH Vou loy=3.0mA |Vpp-0.3 Voo Vv
Voltage | Low Vo |[lo=30mA| 0 03 | Vv
LCD Operating Voltage| Voo - Vo Vip =5V 229 Vv
Supply CumentLCD Drive| 1, | 1@=+25°C 45 mA

Note (1): Value is high reliability type. Note (2): Electro-Optical Characteristics: See page 5.

SWITCHING TIMING CHARACTERISTICS

C/ID

t
t cos obH

CE

WR,RD — [ 717

oty atos
DB,-DB ,
(Write)

tace =t
DB,~DB r
(Read)

PARAMETER SYMBOL MIN. MAX. UNIT
C/D Setup Time teos 100 ns
G/D Hold Time toon 10 ns
/CE,/RD,/WR
Pulse Width tee tro twr 80 ns
Data Setup Time tos 80 ns
Data Hold Time ton 40 ns
Access Time tacc 150 ns
Output Hold Time ton 10 50 ns

Condition: Vpp=+5.0V £10%, Vss=0V, Ta=+25°C

digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD GRAPHIC MODULES
YMS 320240'03 320 X 240 DOTS, 1/240 DUTY, 1/12 BIAS

EXTERNAL DIMENSION AND DISPLAY PATTERN
144.0+0.5 © 0
16,520 1270403 S o g
235405 104.0+0.3(V.A) § a- .
27.515+0.5 95.97(A.A) ‘(! ; Wlth CCFL
—@ N + + + + + + + + o+ 4+ H] o+
+ + 4+
Qk *
. + A + ) + A
+ + o+
+ 0.27 i~ 0.03
+ 1“1 + o+ oo w0
r AT D. ~ + B 3 3 3 8
+ T
L150.0i10.0 — + + o+
N
o+ + o+
+
+ + + ~
+ S
ﬁ + 4+ 4+ o+ 4+ o+ o+ o+ o+ o+ o+ o+
775£05 z
m + + + + o+ + o+ o+ o+ o+ o+ o+ o+
C(—=—y T f [l 1 5 1 1 5
1 144+0.3.0+0.5 g . g W|th EL
650305 127+03.0+0.3 33 38
23540.3.0+0.5 104+0.3.0+0.3 (Viewing area) — E Q %
27515405 95.97+0.3 (Active area) — B 3 N A
& 0.27 —-~ 0.03
115403 g
© i
g 18-01.0 !
i o
- 2.54 L
i 1
10.7+£0.3£0.3 H H
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x H x T) 144.0x 96.8 x 12.0 mm Supply Voltage Logic | Voo (Voo - Vss) -03 70 v
Viewing Area (W x H) 104.0x79.3 mm Supply Voltage Drive Voo - Vee -0.3 30.0 Vv
Number of Dots 320 x 240 dots Input Voltage Vin -0.3 Vpp +0.3 Vv
Dot Pitch (W x H) 0.3x0.3 mm Operating Temperature
- See page 8
Dot Size (W x H) 0.27 x0.27 mm Storage Temperature
digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD GRAPHIC MODULES
YMS 320240-03

320 X 240 DOTS, 1/240 DUTY, 1/12 BIAS

PIN CONFIGURATION BLOCK DIAGRAM
PIN SYMBOL LEVEL SIGNAL DESCRIPTION
1 FLM H First Line Marker 580-083
2 M H/L AC Driving Control Signal o
3 cLy H, H-L Display Dta Latch Clock
4 CL H, H-L Display Data Shift Clock FLm oo B s
5 /DISPOFF L Display Off A R
6 DBo HIL Data Bit 0 e B -
LSI AND LCD COMMON LCD PANEL
7 DBy H/L Data Bit 1 VEE J
8 DB, HIL Data Bit 2 w —«
9 DB; H/L Data Bit 3 & o
10 Voo +5V Power Supply :
11 Vss ov Ground (V)
12 Vee Supply Voltage for Logic and LCD
13 Vo Operating Voltage for LCD (variable)
14 FGND Front Panel Ground
ELECTRICAL CHARACTERISTICS, Ta=25°C
SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
MIN. | TYP. | MAX.
Supply Voltage (Logic)| Vop - Vss 45 5.0 55 v
Supply Current (Logic)| oo Vop =5V 8.7 13.0 | mA
Input HIGH Vin Vpp-2.2 Voo v
Voltage | 1 ow Vi 0 08 | v
Output HIGH Vou loy=3.0mA |Vpp-0.3 Voo Vv
Voltage | - {ow Voo [lo=30mA| 0 03 | v
LCD Operating Voltage| Voo - Vo Vip =5V 22.0 v
Supply CurrentLCD Drive| o Te=+25°C 45 mA
Note (1): Value is high reliability type. Note (2): Electro-Optical Characteristics: See page 5.
SWITCHING TIMING CHARACTERISTICS
PARAMETER SYMBOL MIN. MAX. UNIT
C/D % t C/D Setup Time toos 100 ns
! t cbs CDH
CE C/D Hold Time teom 10 ns
_ /CE,/RD,/WR
WR, RD teetro tur 717 Pulse Width tee tro twr 80 ns
— ity 11 ton Data Setup Time tos 80 ns
DB, DB , % L
(Write) t Data Hold Time ton 40 s
47tACC 4" N o
D?ﬁéaDdB) i Access Time tacc 150 ns
Output Hold Time tou 10 50 ns

Condition: Vop=+5.0V £10%, Vss=0V, Ta=+25°C

digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD GRAPHIC MODULES
YMS 320240-05

320 X 240 DOTS, 1/240 DUTY, 1/13 BIAS

EXTERNAL DIMENSION AND DISPLAY PATTERN

60.040.5
1,005+ 52,00,
11,00, 54~1 100
25.040.: 2.0%0.3 With LED
s s
28.415+0. 4-$3.5+P0.3PTH
Y ]Ii’zl
N 2
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$——1200. 0 10. ¢
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193% 8 5 /-Gt
=
b 7 % =)
s i 232540, -

]
e AR Tube

o
= = 15 15
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4.0+0.3— 152.0+0.
11.0+0. 0+0. H
250403 122040 With touch panel
40.0£5. 130. 0. 3(Touch panel out dimension)
28.41+0. 115. /ZL-(\YHYSLPU 3PTH PIN OUT
= 1 X1
x Y i r 2 | v
] 3 3 [ xe
sz A orsarea X1 E
& I ° v
= Touch panel Active Area
. Ell h—faoocoon |
=1 = 'WINDOW OF BEZEL
3 = O
|| s =i : ety
E o g Ty L = . [: T 75;\»&1
338 22 g * 3 ] A2-A1
EROE B b AENG45-53C2 pingl A2
R g
2 S Touch panel
H Y1 Y2
8 b
&
l X2 8
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li 83« . [ == 23325+03
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4% °23%93 & AT+«
- "\: = T 18.75 P1.25X13=16.25
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I l ri L \%%L—j
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00 i
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—= ﬁF
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Al specifications subject to change without notice.
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STANDARD GRAPHIC MODULES

YMS 320240-05

320 X 240 DOTS, 1/240 DUTY, 1/13 BIAS

MECHANICAL DATA

ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS, Ta=25°C

ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W XHx T) 1671 x109.0 x 11.0 mm Supply Voltage LOgiC Voo (VDD - VSS) 03 70 Vv
Viewing Area (W x H) 1220920 L Supply Voltage Drive | Voo-Vee | -03 300 v
Number of Dots 320 x 240 with cursor dots
Dot Pitch (W x H) 0.33% 033 mm Input Voltage Vin 03 | Vo003 v
Dot Size (W x H) 0.36x 0.36 mm Operafing Temperature See page 8
Storage Temperature
PIN CONFIGURATION: CN1/ CN2 / CN4 BLOCK DIAGRAM
PIN SYMBOL SIGNAL DESCRIPTION
1-4 DBo-DBs Data Bit r
5 /DISPOFF H: Display ON, L: Display OFF
6 FRAME Indicates the Beginning of each Display Cycle FLM common | comeoxs LCD PANEL
7 NC No Connection @ DriverX3
8 LOAD Data Latch Pulse /DISPOFF
9 CP Data Shift Clock Pulse pom—
10 Voo Supply oltage for Logic and LCD (+) DB0~DB3 Driver X 4
11 Vss Ground over 4 emscrour |
12 Vee Supply Voltage for LCD (-) W
13 Vo Operating Voltage for LCD (variable) K — [P
14 FGND Frame Ground B
PIN CONFIGURATION: CNj3 BLOCK DIAGRAM
PIN SYMBOL SIGNAL DESCRIPTION
1 FRAME Indicates the Beginning of each Display Cycle r
2 NC No Connection
3 LOAD Data Latch Pulse FLm commn |_cowmsoxs LCD PANEL
4 CP Data Shift Clock Pulse @ Driverx3
5 /DISPOFF H: Display ON, L: Display OFF IDISPOFF
6-9 DBy-DB3 Data Bit
10 Voo Supply oltage for Logic and LCD (+) DB0~DB3 iy
1; zss Suppl V?m”"? LCD (-) vjzzd:E ::
EE upply Voltage for - ”
13 Vo Operating Voltage for LCD (variable) ZEFFLLZ?L :4>
1 FGND Frame Ground -

BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED

Note (1): Value is high reliability type.

Note (2): Electro-Optical Characteristics: See page 5.

SPEC. VALUE SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT ITEM SYMBOL | CONDITION UNIT
MIN. | TYP | MAX. MIN. | TYP | MAX.

Supply Voltage (Logic)| Voo - Vss 45 | 50 | 55 v Supply Voltage Ve 500 | 600 v
Supply Current (Logic)[  Ioo Vpp =5V 87 | 130 | mA Power Consumption | Fosc 55 Hz
Input HIGH \ 0.5 Vop Voo v Luminous Iy 500 cd/m?
Voltage | Low ViL Voo 08 | Vv
Output | HIGH Vou 24 02Vm| V
Voltage [ | ow Vo 04 v
LCD Operating Voltage| Voo - Vee Voo =5V 22.0 V
Supply CurentLCDDrive| e | 12=+29°C 45 [ 03 | maA

digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD GRAPHIC MODULES

YMS 320240'05 320 X 240 DOTS, 1/240 DUTY, 1/13 BIAS
SEGMENT DRIVER APPLICATION TIMING COMMON DRIVER APPLICATION TIMING
o
e N SRy e A V-
! ! }“‘M‘“—>4L, ﬁ);/ = —> :,« t
cL2 ﬁm‘w . W PN .‘u—.: |
D1_SID-D4_DR : >gj< oo ><: e 02v0D 02400 1
| [ [paa to
DISPOFFB ! I, (*1) DO 0.8VDD;
cL1 3 toe teo
1 2 3 19 2 ‘ DISPOFFB 3 /
I | (*1)When in single-type interface mode
Py D1=>D2_DL(SHL=L),D4_DR(SHL=H)
ELB, ERB | DO=>D4_DR(SHL=L),D2_DL(SHL=H)
(Output1) 0.2vDD I thn in dual-type interface m?de _
R D1=>D2_DLand D3_DM(SHL=L),D4_DR and D3_DM(SHL=H)
ELB, ERB by 1 DO=>D4_DR(SHL=L),D2_DL(SHL=H)
Clutput2) oavop {1
M ooveo M | 3283
co1 0.2vDD = - co1 0.2vDD -
DISPOFFB oo DISPOFFB | S5VB8
oo t.
SC1-SC80 SC1-SC80
(Latched Data) (Latched Data)
AC CHARACTERISTICS: SEGMENT DRIVER APPLICATION, Vss= 0V, Ta=-30°C to +85°C
TEST Vo= 5V £10% (1) Vo= 3V £10% (2)
ALY SIS CONDITION MIN. TYP. MAX. MIN. TYP. MAX. Sl
Clock Cycle Time toy Duty=50% 125 250 ns
Clock Pulse Width twek 45 95 ns
Clock Rise / Fall Time tr/te 30 ns
Data Setup Time fos 30 65 ns
Data Hold Time ton 30 65 ns
Clock Setup Time tcs 80 120 ns
Clock Hold Time teH 80 120 ns
) . ELB Output 60 125 ns
P tion Delay Ti f
ropagation Delay Time PHL ERB Output 50 5 P
ELB Input 30 65
ELB ERB Setup Time tpsy o =
ERB Input 30 65 ns
DISPOFFB Low Pulse Width twoL 1.2 1.2 us
DISPOFFB Clear Time teo 100 100 ns
M-OUT Propagation Delay Time teo1 1.0 1.2 us
CLI-OUT Propagation Delay Time tpo2 Ci=15pF 1.0 1.2 us
DISPOFFB-OUT Propagation Delay Time|  tpp3 1.0 us
AC CHARACTERISTICS: COMMON DRIVER APPLICATION, Vss= 0V, Ta=-30°C to +85°C
TEST Vo= 5V £10% (1) Vo= 3V £10% (2)
BB S CONDITION MIN. TYP. MAX. MIN. TYP. MAX. ONIT
Clock Cycle Time tev Duty=50% 250 500 ns
Clock Pulse Width twek 45 95 ns
Clock Rise / Fall Time tr/te 50 50 ns
Data Setup Time tos 30 65 ns
Data Hold Time ton 30 65 ns
DISPOFFB Low Pulse Width twoL 1.2 12 us
DISPOFFB Clear Time teo 100 100 ns
Output Delay Time toL 200 250 ns
M-OUT Propagation Delay Time trp1 Ci=150F 1.0 1.2 us
CLI-OUT Propagation Delay Time tpp2 P 1.0 1.2 us
DISPOFFB-OUT Propagation Delay Time| s 1.0 1.2 us
digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD COG MODULES
YMS 162-08

16 CHAR x 2 LINE, 1/16 DUTY, 1/5 BIAS

EXTERNAL DIMENSION AND DISPLAY PATTERN
65.0+0.3
<8 61.0+0.3 2.0 MAX21
<
54.7 3.15 B — 2.95 —f
0.55 0.50
‘ 0.05 .
2
oo B I i
o~ =2 0 Q
S oL - o []
qye: - g
~
~ I 0 ]
s L]
" [ 1 EEEEE
ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁ
b 208+03—— praxiz=234 — | —106—
o
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x Hx T) 65.0 x 27.7 x 2.1 mm Supply Voltage Logic Voo - Vss -0.3 70 V
Viewing Area (W x H) 61.0 x.15.7 mm Supply Voltage Drive Voo - Ver 03 70 v
Character Font (W x H) 5.0 x 7.0 with cursor dots T v 3 Ve 103 v
Character Size (W x H) 2.95x5.15 mm nput Voltage n — oo .
Character Pitch (W x H) 345x5.65 mm Operating Temperature See page 8
Dot Size (W x H) 0.55 x 0.60 mm Storage Temperature
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL SIGNAL DESCRIPTION SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
! Vss GND OV) MIN. | TYP | MAX.
2 Vi Voltage Contrast Control for LCD -
3 Vor Power Supply (+5.0V) Supply Voltage (Logic)| Voo - Vss 45 5.0 55 v
4 RS Register Select- LOW = Instruction, HIGH=DATA Supply Current (Logic)[ o Vpp =5V 0.8 20 | mA
Read / Write HIGH Vin 2.2 Voo v
5 RW LOW = MPU to LCM, HIGH = LCM to MPU Input
Voltage [ | oy ViL -0.3 06 | v
Enable
6 E R/W = LOW: Data are talking over at falling edge Output | HIGH Vou | lon=02mA | 24 Vv
R/W =HIGH: Data can be read at E=1 Voltage Low VoL o =1.2mA 04 v
7to14 | DBoto DBy Data Bus - Software selectable 4 or 8 bit Mode
LCD Operating Voltage| Voo - Vee Voo =5V 44 5.0 v
Supply CurrentLCD Drive| e Ta=+25°C 1.0 15 mA
Note (1): Value is high reliability type. Note (2): Electro-Optical Characteristics: See page 5.
BLOCK DIAGRAM
D0~D7 <:::
| comis LCD PANEL
E CONTROLLER
RW & T
RS
Vi Driver
VDD SEG80
VSS
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STANDARD CO
YMS 202-04

G MODULES

20 CHAR x 2 LINE, 1/16 DUTY, 1/5 BIAS

EXTERNAL DIMENSION AND DISPLAY PATTERN

. 0]

78.5+0.2

68.5 A4

30.4%0.1 PITCH 1. 8X1527.0

*T 1.10 1.80 r ‘*‘
=100000000000000©

5. 0mf

10, 0]

MAXS. 030. 5

3.0~

@ T T

5. 0

2-60.51

2.1

MECHANICAL DATA

ABSOLUTE MAXIMUM RATINGS

ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x Hx T) 788x27.7x78 mm Supply Voltage Logic Voo -0.3 70 Vv
Viewing Area (W x H) 748x157 mm Supply Voltage Drive Vi-Vs GND Vop+0.3 v
Number of Dots 20x2 dots I Vo v e TRTY v
Character Size (W x H) 2.95x5.15 mm nput Voltage N e o
: Operating Temperature
Dot Size (W x H) 0.55 x 0.60 mm perating femp See page 8
Storage Temperature
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL SIGNAL DESCRIPTION SPEC. VALUE
] NG No Connection ITEM SYMBOL | CONDITION TRETE T UNIT
2 Yes GND (0V) Supply Voltage (Logic)| Voo - V: 45 | 50 [ 55 | v
3 Vi Voltage Control for LCD prly Voltage 09 oSS . . _
4 Voo Power Supply (5V) Supply Current (Logic)[ oo Vop =5V 1.0 20 | mA
5 RS Register Select— LOW = Instruction, HIGH=DATA Input HIGH Vin 0.8 Vop Voo v
Read /Write Voltage [ | ow V -0.3 02Vo| V
6 RW LOW = MPU to LCM, HIGH = LCM to MPU . -
Enable Output HIGH VOH IOH =1.2mA VDD -0.6 Vv
7 E R/W = LOW: Data are talking over at falling edge Voltage [ | ow Voo | loe=1.2mA GND+06] V
R/W = HIGH: Data can be read at E =1 oD Ooorating Vorans] Vo=V T; 50 v
0 - _ . .
8t 15 | DByto DBy Data Bus - Software selectable 4 or 8 bit Mode poraTing Torage) oo Tee TVED Eg},’c
T e No Commaction Supply CurentLCD Drive| ~ lee | &= 10 | 15 [ mA
Note (1): Value is high reliability type. Note (2): Electro-Optical Characteristics: See page 5.
BLOCK DIAGRAM
voo7 {1
COM16 LCD PANEL
E CONTROLLER
R/W
RS &
VL Driver
VDD SEG100
VSS
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STANDARD COG MODULES
YMS 202-04

20 CHAR x 2 LINE, 1/16 DUTY, 1/5 BIAS

INTERFACE TIMING CHARACTERISTICS : WRITE CYCLE Vpp=+5.0V
PARAMETER SYMBOL MIN. MAX. UNIT
E Cycle Time tovee 500 ns
VIH1 VIH1
Enable High Level
RS 4
ViL1 ViL1 Pulse Width twhe 300 ns
le—>]tAs tAH —He
RIW Ny Enable Rise Time tRe 25 ns
ViHt || WHE ¥ tre Enable Fall Time tre 25 ns
E ViL1 / \v ViL1 i
= Paep— RSR/W ; 60"
REY vk tos DHW/| VIH1 Address Setup Time AS 100*2 ns
DB0-DB7 V\>< VAILD DATA Vit
teYcE RSRW tan 10 ns
Address Hold Time
Data Output Delay fos 100 ns
Data Hold Time Tonw 100 ns
Note (1): 8-bit operation mode. Note (2): 4-bit operation mode
INTERFACE TIMING CHARACTERISTICS : READ CYCLE Vop=+5.0V
PARAMETER SYMBOL MIN. MAX. UNIT
>< i i E Cycle Time tovee 500 ns
Enable High Level
RS VL1 ViL1 |
Pulse Width tue 300 ns
tAs tAH —pte
RIW twHE Enable Rise Time tre 25 ns
VIH1 tFE
— Enable Fall Time tre 25 ns
E ViLt / tRE \vV'U Vi RS AW
P ) 60"
tRD | VIH1 tDHR|  VIH1 Address Setup Time tas 1002 ns
DBO0-DB7 >< VIL1 VAILD DATA %u
fcYce RS,R/W tan 10 ns
Address Hold Time
Data Output Delay tro 190 ns
Data Hold Time tonR 20 ns
Note (1): 8-bit operation mode. Note (2): 4-bit operation mode
POWER SUPPLY CONDITIONS USING INTERNAL RESET CIRCUIT Vpp=+5.0V
Interface Signals with Segment Driver LS| PARAMETER SYMBOL MIN. MAX. UNIT
Power Supply
Rise Time tho 01 10 ms
Power Supply
OFF Time torr 1.0 ms
0.2V
VDD
Note (3): Torr stipulates the time of power OFF for instantaneous power supply to or when power suplly repeats
ON and OFF.
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STANDARD COG MODULES

YMS 12864-06 128 X 64 DOTS, 1/64 DUTY, 1/9 BIAS
EXTERNAL DIMENSION AND DISPLAY PATTERN
‘ I et e 0.04
A2 A T K1
DOTS:128X64 ) tor || | 5 eac E
ﬁ B: —f 12+ 005
K2 A1
S - {
memene /[ N /<
nvraes |- comersos
— P
K2 ‘%l A1 08
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Mo.dulle Size WxHXT) 70.0x43.0x9.0 mm Supply Voltage Logic | Voo (Voo - Vss) | -0.3 70 v
Viewing Area (W x H) 59.0x305 mm Supply Voltage Drive Voo - Vee -0.3 18.0 Vv
Number of Dots 128 x 64 dots I i v e T v
Dot Pitch (W x H) 043 %043 mm nput Voltage '” 0 o 0.
- Operating Temperature
Dot Size (W x H) 0.39x0.39 mm perating femp See page 8
Storage Temperature
PIN CONFIGURATION BLOCK DIAGRAM
PIN SYMBOL SIGNAL DESCRIPTION
1 NC No Connection v
2 Vo LCD Driver Supply Voltage s
3 Vy LCD Driver Supply Voltage o CoNTROLLER [ LCD PANEL
4 V3 LCD Driver Supply Voltage E 3
5 Vs, LCD Driver Supply Voltage o DRIVER
6 Vi LCD Driver Supply Voltage st
7 Co- Capacitor 2 Negative Connection Pin for Violtage Converter ® SEG128
8 Co- Capacitor 2 Positive Connection Pin for Voltage Converter oo
9 Ci+ Capacitor 1 Positive Connection Pin for Voltage Converter ves
10 Cy. Capacitor 1 Negative Connection Pin for Voltage Converter " ~| LepLiGHT-B0X
1 Cax Capacitor 3 Positive Connection Pin for Voltage Converter
12 Vour Voltage Converter Input / Qutput Pin
13 Vss Ground
14 Voo Power Supply
15 Sl Serial Input Clock
16 SCL Serial Input Data
17 RS Register Select Input Pin
18 /RES Reset Signal
19 /CS Chip Select Signal
20 NC No Connection
digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80

Al specifications subject to change without notice.



STANDARD COG MODULES
YMS 12864-06

128 X 64 DOTS, 1/64 DUTY, 1/9 BIAS

ELECTRICAL CHARACTERISTICS, Ta=25°C

SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
MIN. | TYP. | MAX.

Supply Voltage (Logic)| Voo - Vss 2.7 3.0 33 v
Supply Current (Logic)|  lop Vpp =3V 1.0 12 mA
Input HIGH Viy 0.7 Vop Voo Vv
Voltage [ | ow Vi 0 03Vop| V
Output HIGH Vou loy=0.205mA| 2.4 Vv
Voltage [ ow Voo | lo.=1.6mA 04 | v
LCD Operating Voltage| Voo - Vee Vip =3V 9.0 Vv
Supply CurentLCDDrive| e | 12=+25°C 08 | 10 [ ma

Note (1): Value is high reliability type. Note (2):Electro-Optical Characteristics: See page 5.

INTERFACE TIMING CHARACTERISTICS

tove PARAMETER SYMBOL MIN. MAX. UNIT

E -

S VI Sy AL y Enable Cycle Tme | toxc 1000 ns
t
-1t "t Enable High Level Width twen 450 ns
20v t AS
RW . Enable Low Leve! Width tweL 450 ns
Lo b Enable Rise Time ta 25 ns
CS1-CS2 2 >£

D/l o8y Enable Fall Time i3 25 ns
t osw t o Address Setup Time tas 140 ns
DBO-DB7 2 > Address Hold Time tan 10 ns
(Write) o8y Data Setup Time tosw 200 ns
t oor t one Data Delay Time toor 320 ns
DB0-DB7 @ Data Hold Time - Write] Tonw 10 ns
(Read) Data Hold Time- Read|  town 20 ns

Condition: Vpp=+5.0V £10%, Vss=0V, Ta=+25°C
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STANDARD COG MODULES

YMS 12864-15 128 X 64 DOTS, 1/65 DUTY, 1/9 BIAS
EXTERNAL DIMENSION AND DISPLAY PATTERN
83248 73}.55 —_ 70. 7§V§%VA
| “C gga 66.52 (ma 75
il Niie=t
J N ﬁ\ 048 0.04 2 1: 3
| 6 |
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Mo.dulle Size WxHXT) 937 x53.0x55 mm Supply Voltage Logic | Voo (Voo - Vss) | -0.3 70 v
Viewing Area (W x H) 70.7x 388 mm Supply Voltage Drive | Voo-Vee | -0.3 170 v
Number of Dots 128 x 64 dots I i v e T v
Dot Pitch (W x H) 052 %052 mm nput Voltage '” 0 o 0.
- Operating Temperature
Dot Size (W x H) 0.48x0.48 mm perating femp See page 8
Storage Temperature
PIN CONFIGURATION BLOCK DIAGRAM
PIN SYMBOL SIGNAL DESCRIPTION
1 /CS4 Chip Select Signal po-05{" Ty
2 IRES Reset Signal B¢
V1
3 Ao Register Select Signal v COM64 LCD PANEL
4 R/W Read / Write Execution Control Yg‘ CONTROLLER SEGO-SEG127
5 E Enable Signal RW &
6-13 DB,-DB; Data Bus Line /V% DRNERg
14 Voo Power Signal wes § S
15 Vss Ground v 8
16 Vour Voltage Converter Input / Output g:iAFPF;zzz )
17 CAP;. Capacitor 3 Negative Connection Pin for oftage Converter LED+
18 CAPy, Capacitor 1 Positive Connection Pin for oltage Converter LED- | LEDHGHT-80X
19 CAP;. Capacitor 1 Negative Connection Pin for oltage Converter
20 CAP,. Capacitor 2 Negative Connection Pin for oltage Converter
21 CAP;. Capacitor 2 Positive Connection Pin for oftage Converter
22 Vi LCD Driver Supply Voltage
23 Vo LCD Driver Supply Voltage
24 V3 LCD Driver Supply Voltage
25 Vs LCD Driver Supply Voltage
26 Vs LCD Driver Supply Voltage
digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80

Al specifications subject to change without notice.



STANDARD COG MODULES
YMS 12864-15

128 X 64 DOTS, 1/65 DUTY, 1/9 BIAS

ELECTRICAL CHARACTERISTICS, Ta=25°C

BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED

SPEC. VALUE SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT ITEM SYMBOL | CONDITION UNIT
MIN. | TYP. | MAX. MIN. | TYP. | MAX.
Supply Voltage (Logic) | Voo - Vss 24 | 30 | 55 v Supply Voltage Ve | 1=135mA | 32 | 35 | 38 Vv
Supply Current (Logic)|  lop Vop =3V 1.0 3.0 mA Power Consumption Piep 4725 mw
Input HIGH Vi 0.8 Vo Voo v Luminous lv cd/m?
Voltage [ | ow Vi Vss 02Vo| V
Output HIGH Vou loy=0.5mA | 0.8 Vop Voo Vv
VOItage LOW V()L |[)L =0.5mA Vss 0.2 Vop Vv
LCD Operating Voltage| Voo - Ve Vip =3V 8.5 Vv
Supply CurentLCDDrive|  lee | 1=25°C | 08 16 | mA
Note (1): Value is high reliability type. Note (2): Electro-Optical Characteristics: See page 5.
INTERFACE TIMING CHARACTERISTICS
PARAMETER SIGNAL | SYMBOL MIN. MAX. UNIT
Address Hold Time tanes 0 ns
RS, RW
Address Setup Time ’ tases 0 ns
RSRW X X E Cycle Time E | o 166 s
t "
PEV RS Enable Pulse High
cstB ——+ | | niNiZthuRS:adlg E trwHes(R) 70 ns
(€s2) ~TTTmTTm o N Enable Pulse High
PN bt s, Width Write E | toweam 30
E 0.1VDD 0.9VDD L/ Enable Pulse Low
E— t : Width Read E | tweew | 30 ns
i — Enable Pulse Low
DBO to DB’
(Wtﬁte) ! ‘ Width Write E tF’WLSﬁ(W) 30
DBO 10 DBY PR ! Data Setup Time tosss 30 ns
(Read) Data Hold Time tores 10
Access Time, Gi=100pF{ DB7-DBo|  tacces 70 ns
Output Disable Time,
Ci=100pF topes, 10 50 ns

Condition: trwHes(w) and trwHes(r) is specified in the overlapped period when CS1gis low ( CS.is high) and E is
high.

Condition: Vpp=4.5 to 5.5V +10%, Ta=-40°C to +85°C
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STANDARD COG MODULES

YMS 12864-18 128 X 64 DOTS, 1/64 DUTY, 1/9 BIAS
EXTERNAL DIMENSION AND DISPLAY PATTERN
so505A4 "
i aucon AL Zmozvee cen i ‘ ke
1= L
/‘ e /N
srorr__/ .
J 115
LT
T
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Mo.dulle Size WxHXT) 72.0x90.0x70 mm Supply Voltage Logic Voo - Vss -0.3 70 Vv
Viewing Area (W x H) 664x394 mm Supply Voltage Drive | Voo - Vee -03 300 v
Number of Dots 128 x 64 dots I i v e T v
Dot Pitch (W x H) 0.465 x 0.545 mm nput Voltage '” 0 o 0.
- Operating Temperature
Dot Size (W x H) 0.45x 0.53 mm perating femp See page 8
Storage Temperature
PIN CONFIGURATION BLOCK DIAGRAM
PIN SYMBOL SIGNAL DESCRIPTION _
1 P/S Parallel / Serial Data Input Select Input oo )
2 Cas Microprocessor Interface Select Input Signal in Parallel Mode o
3-7 Vs.Vy LCD Driver Supply oltges v
8-9 | CAP,., CAP,. [Capacitor 2 Posiive/Negative Connection Pin for Voftage Converter| " e Joome
10-11 | CAPy., CAP;.|Capacitor 1 Positive/Negative Connection Pin for Voltage Converter| R, | ] GONTROLLER
12 CAP;. Capacitor 3 Negative Connection Pin for Voltage Converter o8 ¢
13 Vour Voltage Converter Input / Output Pin Py o
14 Vss Ground ’gélz 8
15 Voo Power Supply Jour g seorzs
16 Dy (SI) Data Bit 7 (Serial Input Data) e [ g
17 Ds (SCL) Data Bit 6 (Serial Input Clock) o
18-23 Ds-Do Data Bit 5 - Data Bit 0 eo- :|
24 JRD (E) Read Execution Control (Enable) T
25 /WR (R/W) Write Execution Control (Read / Write)
2 Lo H: Data, L: Instruction Gode ELECTRICAL CHARACTERISTICS, Ta=25°C
27 /RES Reset Signal
28 /CS+ Chip Select Signal SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
MIN. | TYP. | MAX.
BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED  [Supply Voltage (Logic){ Voo - Vss 27 33 v
- T SPEC. VALUE o Supply Current (Logic)|  Ioo Vop=3.3V | 0.8 1.2 mA
V) Vop-2.2 V
v 1 e T wax V'”l"“t HIGH H ib) D v
oltage
Supply Voltage Vieo | IF=90mA | 285 | 32 | 34 v LW Vi 0 08 v
Power Consumption | Piep | [r=90mA 288 | 306 | mw Output | HIGH Vo Voo-03 Voo v
Voltage
Luminous 60 cd/m? ¢ Low Vou 0 03 v
LCD Operating Voltage| Voo - Vee Vop =3.3V 9.7 v
Supply CurentLCD Drive|  Iee | 1&+25°C [ 07 10 | mA
Note (1): Value is high reliability type. Note (2): Electro-Optical Characteristics: See page 5.
m digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD COG MODULES
YMS 12864-18

128 X 64 DOTS, 1/64 DUTY, 1/9 BIAS

INTERFACE TIMING CHARACTERISTICS
System Bus Read / Write Characteristics 1 (8080 Series MPU) Test Conditions: Vpp=2.7V 10 4.5V, Ta=-25°C
PARAMETER SIGNAL [SYMBOL [TEST CONDITIONS| MIN. |MAX.| UNIT
AOP Address Hold Time tans 0 ns
tawe — P [ tus T AOP
S S Address Setup Time taws 0 ns
cs1
(cs2="1) ( System Cycle Time AOP toves 300 ns
- oo Control L Pulse Width| ~ /WR toow 60 ns
WR,RD % Control L Pulse Width| ~ /RD toctn 120 ns
te —— - o Control H Pulse Width|  /WR TocHw 60 ns
?ﬁ-)o r 47 Control H Pulse Width| ~ /RD teonn 60 ns
. PN Data Setup Time toss 40 ns
Address Hold Time 15 ns
oers T { DBy, DBy 2t
RD Access Time taccs 140 | ns
- - C=100pF
Output Disable Time tons 10 | 100 | ns
System Bus Read / Write Characteristics 2 (6800 Series MPU) Test Conditions: Vpp=2.7V 10 4.5V, Ta=-25°C
PARAMETER SIGNAL [SYMBOL [TEST CONDITIONS| MIN. |MAX.| UNIT
o Dﬂ J Address Hold Time v 0 s
e et - AOP
& 2 Address Setup Time tawe 0 ns
(es2=1) - = System Cycle Time | AOP teves 300 ns
[S— Data Setup Time It 40 ns
t — up i ! DS6 C.=100pF
EP N . Address Hold Time tors 15 ns
fe— tenr tewn - DB71, DBy
foe RD Access Time taccs 140 | ns
3\/51-(3 r T Output Disable Time tcHe 10 | 100 | ns
e <t EnableH |Read Ep tewnn 120 ns
DB7-0 4’£:4.§>— Pulse Time | Write tewnw 60 ns
(Read)
EnableL | Read Ep tewin 60 ns
Pulse Time | Write teww 60 ns
The Serial Interface Test Conditions: Vpp= 2.7V t0 4.5V, Ta=-25°C
- . e PARAMETER SIGNAL [SYMBOL|TEST CONDITIONS| MIN. [MAX.| UNIT
?cs;z:w) \[ L/ Senal Clock Period tseve 250 ns
SCL ,H“ Pulse Width|  SCL tshw 100 ns
“7 e " SCL ,,L“ Pulse Width tsw 100 ns
A0 Address Setup Time AOP tsas 150 ns
e ol Address Hold Time tsan 150 ns
scL e Data Setup Time 51 tsos 100 ns
iy e o Data Hold Time tson 100 ns
Fr 1 150 ns
s ——>Fe— CS-SCL Time cs =
tosu 150 ns
Sl
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STANDARD COG MODULES
YMS 12864'20 128 X 64 DOTS, 1/65 DUTY, 1/9 BIAS

EXTERNAL DIMENSION AND DISPLAY PATTERN

70.20£0.3(LED) =—=5.85%05
2.52 65.1610.2 — 3.00
5. 59.00 V.A w 2 2.85MAX —= =
:\@Q 55.00 &3 11X2 = |
t il ||
]
w x 128X64 DOTS oo {
ramu IS TI SN
2 ’ ! | ><BB HIE E PIN |sympol PIN |svmaoL|
7E e | N RTINS
5 A
= L 2 | NC | 12 | NC
. ad . j\BLACK TAPE
ﬂ | 3 | NC | 13 |VSS
{ s /[ » 4 | NC | 14 |vVDD
2 1.2%0.05 [F—FPe
Al o @ S | NC | 15 |SDA
a S 12.50.2
g '*5 145 i +-r0s 6 | VG| 16 |SCL
| = . é STIFFENER jf CONTACT SIDE 7 NC 17 AD
|m! a 032005
- 8 | NC | 18 [RSTB
@ ] LED BACKLIGHT 9 XV0Q 19 |CSB
‘ r~ 10 | Vo| 20| NC
| 69.1£0.3 JTLe—osro‘l
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS *Note
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x HxT) 70.2 X 40.5 x 5.85 mm [Z\'g'tla' PF?OWEF SS“PP'ly \\jo:ttage . Vvv gg gg v
— nalog Power Supply Voltage|  Vop2-Voos -0. .
Viewing Area (W x H) 59.0x 30.5 mm Vo XVo 03 6 v
Number of Dots 128 x 64 dots LCD Power Supply Voltage Vo 03 36
Dot Pitch (W x H) 0.43x0.43 mm Vi -03 Vbb2
Dot Size (W x H) 0.39x0.39 mm Input Voltage Vin -0.3 Vppi +0.3 V
Operating Temperature See page 8
Storage Temperature pag

Note (1): Stresses above those listed under Limiting Values may cause permanent dmage to the device.
Parameters are valid over operating temperature range unless otherwise specified. All voltages are with respect
to Vss unless otherwise noted. Insure the voltage levels of Vo, Voz, Ve, Vi, Vss and XV always match the correct
relation: Vo = Vppz > Vg > Viu > Vss = XV

PIN CONFIGURATION BLOCK DIAGRAM

PIN SYMBOL SIGNAL DESCRIPTION

1-5 NC No Connection
6 Ve LCD Driving Voltage for Segment Circuit

7-8 NC No Connection vo
9 XVo LCD Driving Voltage for Common Circuit t at Positive Frame

10 Vo LCD Driving Voltage for Common Circuit t at Negative Framej

11-12 NC No Connection v v

13 Vss Ground ” " Jraw
14 Voo Power Supply Vg Vgs Ves
15 SDA Serial Data Input System (MPU) side

16 SCL Serial Clock Input

17 Ay Data or Command Chip side e
18 RSTB Hardware Reset Input Pin

19 CSB Chip Select Input Pin

20 NC No Connection

m digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD COG MODULES

YMS 12864'20 128 X 64 DOTS, 1/65 DUTY, 1/9 BIAS
ELECTRICAL CHARACTERISTICS, Ta=25°C BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
SPEC. VALUE SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT ITEM SYMBOL  CONDITION MIN. | TYP. | MAX. UNIT
Al s R Forward Voltage Vi F=30mA | 43 45 47 v
Supply Voltage (Logic)| Voo - Vss 3.0 v Forward Current Ir 30 40 mA
LCD Operating Voltage| Vo - Vss | Ta=+25°C 8.3 Vv Power Dissipation Pd r=30mA 0.135
Reverse Voltage \ 5.0 v
Response Time Ton 89 ms
Torr 305 Reverse Gurrent Ir 0.2 mA
Contrast CR 20 Luminous Intensity Ly IF=30mA | 40 50 cd/m2
Vo 1:: g; %’ Luminous Uniformity | ALy | [r=30mA | 70 %
iewin
wge. [ o3 | CR=20 55 Deg. o X | | —omn | 027 031
g Chromaticity Coordinate tach chip
OH 04 65 Y 0.27 0.31
Note (1): Value is high reliability type. Note (2): Electro-Optical Characteristics: See page 5. Note (3): Operating Temperature Range Topr -20°C to +65°C; Storage Temperature Range Tsg-30°C to +70°C.
Color: White.

Backlight is a kind of current device, it must connect a resistance for limiting current or it will be damaged.

INTERFACE TIMING CHARACTERISTICS

System Bus Timing for 4-Line Serial Interface

CsSB ‘l: toss *‘CW‘W
i

o 2, Feten

T\
AD —

tsps]
SDA First bit Iy >< Last bit ><

to ™

SCL

AC CHARACTERISTICS, Vpp=3.3V, Ta=25°C

PARAMETER SIGNAL SYMBOL MIN. MAX. UNIT

Serial Clock Period tscve 50 ns

SCLK ,,H* Pulse Width SCLK Tshw 25 ns

SCLK L Pulse Width tow 25 ns

Address Setup Time A tsas 20 ns

0

Address Hold Time tsan 10 ns

Data Setup Time tsps 20 ns
SDA

Dta Hold Time tspH 10 ns

CSB-SCLK Time toss 20 ns
CSB

CSB-SCLK Time tosw 40 ns

Note (4): The Input Signal Rise and Fall Time (tr, tf) are specified at 15 ns or less. Note (5): All Timing is specified using 20% and 80% of Vipps as the Standard.
digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80 m
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STANDARD COF MODULES

YMS 160160'01 160 X 160 DOTS, 1/160 DUTY, 1/13 BIAS
EXTERNAL DIMENSION AND DISPLAY PATTERN
5448 + 0.3
10 + 0.3~ - gg.sﬁ 8:3?\}3A) - 2.5 S50 35 108
+125.69 + 0432 3f£A-A) 1] 0.30ED 4+ 2.0(LCD)
T
e A
lale ) o
|
| :
éo *L‘m 0.75 + 0.05
as
Pu.s;zzao:n.si 03 J o oz
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MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x HxT) 54.48 x 579 X 3.5 mm Supply Voltage Logic | Voo (Voo - Vss) | -0.3 70 v
Viewing Area (W x H) 45.68 x 45.68 mm Supply Voltage Drive Voo - Ver 03 300 v
Number of Dots 160 x 160 dots
Dot Pitch (W x H) 0.265 x 0.265 mm Input Voltage Viu 03 | Vm#03 ] V
Dot Size (W x H) 0.245 x 0.245 mm Operating Temperature See page 8
Storage Temperature
PIN CONFIGURATION BLOCK DIAGRAM
PIN SYMBOL SIGNAL DESCRIPTION oo o]
1 Vs Bais Voltage Non-Select (Common Driver) e —
2 Vs, Bias Voltage Non-Select (Common Driver) E;VEE 1c2 @"> LCD PANEL
3 Vee Power Supply Voltage for LCD (+V) -
4 Vo Power Supply for Logic
5 FRAME Frame Start Signal (First Line Mark of Common Signal) E
6 GND Ground o1
7 LOAD Latch Pulse of Display Data
8 Vss Power Supply (0V) i —— T
9 M Switch Signal to Convert LCD Drive Wave From Into AC [
10 /DISPOFF H: Display On, L: Display Off T | ToucHPaneL
1 CP Clock Pules for Segment Shift Register -
12 ' Bais Voltage Non-Select (Segment Driver)
13 Vs Bais Voltage Non-Select (Segment Driver)
14 DBs Display Data
15 DB, Display Data
16 DB+ Display Data
17 DBy Display Data
18 NC No Connection
19 EL; Power Supply for the EL+
20 EL, Power Supply for the EL,
21 BOTTOM Touch Panel Pin
22 RIGHT Touch Panel Pin
23 TOP Touch Panel Pin
24 LEFT Touch Panel Pin
digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD COF MODULES

YMS 160160-

01

160 X 160 DOTS, 1/160 DUTY, 1/13 BIAS

ELECTRICAL CHARACTERISTICS, Ta=25°C

SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
MIN. | TYP. | MAX.
Supply Voltage (Logic)| Voo - Vss 18.6 v
Supply Current (Logic)|  lop Vpp =5V 3.0 45 mA
Input HIGH Viy 0.7 Vop Voo Vv
Voltage | ow ViL 0 03Voo| V
Output HIGH Vou loy=0.205mA| 2.4 Vv
Voltage | Low Vo | lo=1.6mA 04 | v
LCD Operating Voltage| Voo - Vee Vip =5V 9.0 Vv
Supply CurentLCDDrive| e | 12=+25°C 08 | 10 | mA

Note (1): Value is high reliability type.

Note (2): Electro-Optical Characteristics: See page 5.

INTERFACE TIMING CHARACTERISTICS

t cYc

RIW 20v

P < Puen 3

Z—Jt, N

CSs1-Cs2 2
D/l 08V

DBO-DB7
(Write)

DB0-DB7
(Read)

t o

t o

PARAMETER SYMBOL MIN. MAX. UNIT
E Cycle Time feve 1000 ns
E High Level Width twen 450 ns
E Low Level Width twee 450 ns
ERise Time tr 25 ns
E Fall Time t 25 ns
Address Setup Time tas 140 ns
Address Hold Time tan 10 ns
Data Setup Time Tosw 200 ns

Data Delay Time toor 320

Data Delay Time - Write tonw 10 ns
Data Hold Time - Read| torm 20 ns

Condition: Vpp=+5.0V £10%, Vss=0V, Ta=+25°C

digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD TAB MODULES

YMS 160160-02

160 X 160 DOTS, 1/160 DUTY, 1/13 BIAS

EXTERNAL DIMENSION AND DISPLAY PATTERN

L.a ()
@: o 4x1=4 PCS LED Backlight Specification:
LED CIRCUIT DIAGRAM ITEM ISYMBOLy MIN. | TYP | MAX. | UNIT
AVG.X OF 1931 C.LE. X 028 | 031 0.34
e AVG.X OF 1931 C.LE. Y 028 031 034
e Forward Current IAK 80 mA
4 Forward Voltage VAK 50 v
ﬁ—% Color: White
L 5 [ el _ El
b—as0s ”J CONTACT SIDE ! ?
ﬁf‘fsx | ‘Tﬁﬂfﬁ ég— o g
('l_?, - T i \ST\FFENER ‘ ‘ :ﬁ‘EI
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x H x T) 75.5x70.5x10.4 mm Supply Voltage Logic Voo - Vss -0.3 70 v
Viewing Area (W x H) 615615 mm Supply Voltage Drive | Voo - Vee -0.3 300 v
Number of Dots 160 x 160 dots I i v e T v
Dot Pitch (W x H) 0.3545 x 0.3545 mm nput Voltage '” 0 o 0.
- Operating Temperature
Dot Size (W x H) 0.3345 x 0.3345 mm perating femp See page 8
Storage Temperature
PIN CONFIGURATION BLOCK DIAGRAM
PIN SYMBOL SIGNAL DESCRIPTION w n
1 Vss Power Supply (0V) v — LCD PANEL
2 FLM (Elo2) First Line Mark for Common Scan . '
3 CLy (LP) Vo H — L Data Latch Pulse YVIS160160-02
4 CL (XCK) Clock Pulse for Segment Shift Register
5 M (FR) H/L Frame Reverse Signal w0
6 Voo H/L Supply for Logic (+3.3V)
7 NC No Connection s v
8 Vee Power Supply for LCD A [ mwower |
9-12 D3.Do H/L Display Data
13-16 NC No Connection
17 Power Supply for LED Backlight L J
18 K Power Supply for LED Backlight o
ELECTRICAL CHARACTERISTICS, Ta=25°C
BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED REeETTE
ITEM SYMBOL | CONDITION UNIT
SPEC. VALUE MIN. | TYP. | MAX.
ITEM SYMBOL | CONDITION UNIT -
MIN. | TYP. | MAX. Supply Voltage (Logic)| Voo - Vss 25 55 v
Supply Voltage IF VF=5.0V 80 120 Vv Supply Current (Logic) Iop Vpp =3.3V 15 25 mA
Power Consumption Pieo 400 600 Hz Input HIGH Vin 0.8 Vop v
Luminous 390 405 | cd/m? Voltage | Low Vi 02V| V
Output HIGH Vou Vpp-0.4 Vv
Voltage | Low VoL 0.4 v
LCD Operating Voltage| Voo - Vee Vop =3.3V 20.0 v
Supply CurrentLCD Drive| e Ta=+25°C 0.8 10 | mA

Note (1): Value is high reliability type.

Note (2): Electro-Optical Characteristics: See page 5.

Al specifications subject to change without notice.
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STANDARD TAB MODULES
YMS 160160-02

160 X 160 DOTS, 1/160 DUTY, 1/13 BIAS

TIMING WAVEFORM OF SEGMENT MODE
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DISPOFF *\L—

XCl
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woL
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n

n:4-bit parallel mode 40
8-bit parallel mode 20

ﬂ_ﬂ/&w

FR

DISPOFF

Y1~Y160

SEGMENT MODE
Vss=0V, Vop=2.5~4.5, V=15 to 30 and Ta=-20°C to +85°C, unless othewise noted.
PARAMETER SYMBOL | MIN. [TYP.JMAX.|UNIT|CONDITION
Shift Clock Period tuo [ 125 ns [ttins
Shift Clock ,H* Pulse Width twekn | 51 ns
Shift Clock ,,L Pulse Width twek. | 51 ns
Data Setup Time s | 30 ns
Data Hole Time o | 40 ns
Latch Pulse ,,H" Pulse Width twen | 51 ns
Shift Clock Rise to Latch Pulse Rise Time | o 0 ns
Shift Clock Fall to Latch Pulse Fall Time tsu | 51 ns
Latch Pulse Rise to Shift Clock Rise Time | tis | 51 ns
Latch Pulse Fall to Shift Clock Fall Time|  tiy 51 ns
Input Signal Rise Time tr 50 | ns | Note?2
Input Signal Fall Time t 50 | ns | Note?2
Enable Setup Time ts 36 ns
/DISPOFF Remoal Time tso | 100 ns
N e G E
Output Delay Time (1) to 78 | ns | Ci=15pF
Output Delay Time (2) tod1, thd?) 12 | us| Ci=15pF
Output Delay Time (3) tpd3 12 | us| Ci=15pF

TIMING CHARACTERISTICS OF COMMON MODE

COMMON MODE

i

P — TWLPH d
=T

TWLP

_/

Vss=0V, Vpp=2.5~5.5, V=15 to 30 and Ta=-20°C to +85°C, unless othewise noted.

EIO2
(67)

tsD

ElO1

DISPOFF

woL

tpd1

tpd2

DISPOFF

tpd3

Y1~Y160

LR="L"

PARAMETER SYMBOL | MIN. [TYP.JMAX.|UNIT|CONDITION
Shift Clock Period twe | 250 ns [t r<20ns
IR
Shift Clock ,H* Pulse Width twep
% s | T
- Data Setup Time tsu 30 ns
Data Hole Time th 50 ns
Input Signal Rise Time tr 50 | ns
Input Signal Fall Time tf 50 | ns
/DISPOFF Remoal Time tsp | 100 ns
o e e |
Output Delay Time (1) tp 200 | ns | C=15pF
Output Delay Time (2) tpd1, td2) 12 | us| Ci=15pF
Output Delay Time (3) tpd3 12 | us| Ci=15pF

digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD COG MODULES
YMC 240128-13 240 X 128 DOTS, 1/128 DUTY, 1/12 BIAS

EXTERNAL DIMENSION AND DISPLAY PATTERN

Fr o g o

MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x HxT) 98.7 X 67.7 X 9.5 mm Supply Voltage Logic | Voo (Voo - Vss) |~ -0.5 40 v
Viewing Area (W x H) 920x530 mm Supply Voltage Drive Voo - Vee -0.5 20.0 Vv
Number of Dots 240 x 128 dots
Dot Pitch (W x H) 0.35x 035 mm Input Voltage Viu 05 | Vm#03 ] V
Dot Size (W x H) 0.325 x 0.325 mm Operating Temperature See page 8
Storage Temperature
PIN CONFIGURATION
PIN SYMBOL SIGNAL DESCRIPTION
1-6 VYU%V\(}(;UM LCD Driving Supply Voltage
7 Vour Chip “s Power Supply Pin
8 Cep Connection Pin for Voltage Converter
9 Con Connection Pin for Voltage Converter
10 Cap Connection Pin for Voltage Converter
1 Con Connection Pin for Voltage Converter
12 Cop Connection Pin for Voltage Converter
13 Cip Connection Pin for Voltage Converter
14 Cin Connection Pin for Voltage Converter
15 Cap Connection Pin for Voltage Converter
16 Csp Connection Pin for Voltage Converter
17 Cin Connection Pin for Voltage Converter
18 Crp Connection Pin for Voltage Converter
19 Vooa Chip “s Power Supply Pin
20 Vss Ground
21 Voo Chip “s Power Supply Pin
22 XCS Chip Select Input Pin
23 RES Reset Input Pin
24 E Read / Write Execution Control
25.30 DD The 8-bit Bi-Directional Data Bus to be connected to
the MCU in Prallel Interface Mode
33 R/W Read / Write Execution Control
34 Ao Identify the Data or a Command
digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD COG MODULES
YMC 240128-13

240 X 128 DOTS, 1/128 DUTY, 1/12 BIAS

ELECTRICAL CHARACTERISTICS, Ta=25°C

BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED

SPEC. VALUE SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT ITEM SYMBOL | CONDITION UNIT
MIN. | TYP. | MAX. MIN. | TYP. | MAX.
Supply Voltage (Logic) | Voo - Vss 24 | 33 | 33 v Forward Current IF V=38V 9 | 120 | mA
Supply Current (Logic)[  loo Vpp =3.3V 16 | mA Power Consumption |  Piep 342 mw
Input HIGH Vi 0.7 Voo Voo v Luminous Iy V=38V 70 cd/m?
Voltage | [ ow Vi Vss 03Vmm| V
Output HIGH Vor 0.5 Vv
Voltage [ ow Vou 05 | V
LCD Operating Voltage| Voo - Vee Vpp =3.3V 13.5 18 Vv
Supply Curent CDDrive| e | T+25°C 13 | mA
Note (1): Value is high reliability type. Note (2): Electro-Optical Characteristics: See page 5.
AC CHARACTERISTICS
System Bus Read / Write Chracteristics (for the 6800 Series MPU) PARAMETER  |SIGNAL| SYMBOL [ CONDITION [ MIN. | MAX. | UNIT
o Address Hold Time tans 20 ns
RWP DL - < J Address Setup Time | A0 taws 20 ns
Xcs System Cycle Time toves 200 ns
Enable LPulse Width | o toow 100 ns
E Write teotr 100 ns
o L Enable H Pulse Width | o [ oo 100 ns
071000 r T Read teonm 100 ns
(Write)
. € e Write Data Setup Time toss 150 ns
071000 Write Data Hold Time tors 20 ns
(Read) Do to D7
Read Access Time taccs | Ci=100pF 40 ns
Read Output Disable Time tene Ci=100pF 30 ns

Condition: Vpp=+3.3V, Ta=-30°C to +85°C, Die)

digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD TAB MODULES

YMS 320240-10

320 X 240 DOTS, 1/240 DUTY, 1/13 BIAS

EXTERNAL DIMENSION AND DISPLAY PATTERN
PARTS AREA
s SR e
76.593 AA 7.8035 L ‘
. s ~==-0.015
- ‘ i i
5] E *
‘ I
= — ~—0.24
r w — k- 0.225
g ) ﬁ VIEW DIRECTION STIFFENER —{——— CONNECT SIDE
LZ 90'CLOCK
P1.0X19=19.0 -~ O——J —+=0.3£0.05
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x Hx T) 93.9x71.3x79 mm Supply Voltage Logic Voo - Vss -0.3 70 Vv
Viewing Area (W x H) 79.6x605 mm Supply Voltage Drive Voo - Vee 0 30.0 Vv
Number of Dots 320 x 240 dots I i v e T v
Dot Pitch (W x H) 024 % 02304 mm nput Voltage '” 0 o 0.
- Operating Temperature
Dot Size (W x H) 0.225 x 0.2244 mm perating femp See page 8
Storage Temperature
PIN CONFIGURATION BLOCK DIAGRAM
PIN SYMBOL SIGNAL DESCRIPTION
1 Vo Power Supply for Logic
2 S.GND Ground LCD PANEL -
3 Vico Power Supply Pin for LCD Driver Voltage 5
4 FLM Frame Signal ﬁ ﬁ g
5 DISPOFF Control Input Pin for Output Deselect Level e o 3
6 M H/L Supply for Logic (+3.3V) ‘ SR ‘ ‘ COM DRIVER ‘
7 LP No Connection || | L |
— |
8 XCK Power Supply for LCD
9 Vss Ground .
10-13 D3.Dy Display Data Input 2g5838g53k" = EE
14 Vss Ground »>87° 2
1516 | LED+, LED- Power Supply Terminal for Driving LED Backlight o
720 NG No Connection ELECTRICAL CHARACTERISTICS, Ta=25°C
o SPEC. VALUE
BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED ITEM SYMBOL | CONDITION UNIT
MIN. | TYP. | MAX.
SPEC. VALUE i R
TEM symeoL | conpimion UNIT Supply Voltage (Logic)| Voo - Vss 2.5 33 5.5 v
MIN. | TYP [ MAX. Supply Current (Logic)] ~ loo | Voo =3.3V 20 | mA
Forward Current VF IF=7T0mA | 3.0 32 3.3 v Input HIGH Vi 0.8 Vo v
Power Consumption |  Puep 224 mwW Voltage [ [ow Vi 02V| Vv
i 2
Luminous cd/m: Output HIGH Vou Vop-0.4 v
Voltage | Low VoL 0.4 v
LCD Operating Voltage| Voo - Vee Vop =3.3V 22.7 v
Supply CurentLCDDrive| e | 1=+25°C 18 | mA
Note (1): Value is high reliability type. Note (2): Electro-Optical Characteristics: See page 5.

Al specifications subject to change without notice.
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STANDARD TAB MODULES
YMS 320240-10

320 X 240 DOTS, 1/240 DUTY, 1/13 BIAS

TIMING WAVEFORM OF SEGMENT MODE
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nid-bit parallel mode 40
8-bit parallel mode 20

T

DISPOFF
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Y1~Y160

SEGMENT MODE
Vss=0V, Vpp=2.5~4.5V, V=15 to 30V, Ta=-20°C to +85°C, unless othewise noted.
PARAMETER SYMBOL | MIN. [TYP.JMAX.|UNIT|CONDITION
Shift Clock Period tuo [ 125 ns [ttins
Shift Clock ,H* Pulse Width twekn | 51 ns
Shift Clock ,,L Pulse Width twek. | 51 ns
Data Setup Time s | 30 ns
Data Hole Time o | 40 ns
Latch Pulse ,,H" Pulse Width twen | 51 ns
Shift Clock Rise to Latch Pulse Rise Time | o 0 ns
Shift Clock Fall to Latch Pulse Fall Time tsu | 51 ns
Latch Pulse Rise to Shift Clock Rise Time | tis | 51 ns
Latch Pulse Fall to Shift Clock Fall Time|  tiy 51 ns
Input Signal Rise Time tr 50 | ns | Note?2
Input Signal Fall Time t 50 | ns | Note?2
Enable Setup Time ts 36 ns
/DISPOFF Remoal Time tso | 100 ns
N e G E
Output Delay Time (1) to 78 | ns | Ci=15pF
Output Delay Time (2) tod1, thd?) 12 | us| Ci=15pF
Output Delay Time (3) tpd3 12 | us| Ci=15pF

TIMING CHARACTERISTICS OF COMMON MODE

COMMON MODE

WP

_/

Lpﬂ
=T

Vss=0V, Vpp=2.5~5.5, V=15 to 30 and Ta=-20°C to +85°C, unless othewise noted.

EIO2
(D7)

tsD

B

oL

El01

DISPOFF

tWOL

tpd1

Lp*\r |

tpd2

DISPOFF

tpd3

Y1~Y160

L/R="L"

PARAMETER SYMBOL | MIN. [TYP.JMAX.|UNIT|CONDITION
Shift Clock Period twe | 250 ns [t r<20ns
IR
Shift Clock ,H* Pulse Width twep
% s | T
Data Setup Time tsu 30 ns
Data Hole Time th 50 ns
Input Signal Rise Time tr 50 | ns
Input Signal Fall Time tf 50 | ns
/DISPOFF Remoal Time tsp | 100 ns
o e e |
Output Delay Time (1) tp 200 | ns | C=15pF
Output Delay Time (2) tpd1, td2) 12 | us| Ci=15pF
Output Delay Time (3) tpd3 12 | us| Ci=15pF

digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD TAB MODULES
YMS 320240-11 320 X 240 DOTS, 1/240 DUTY, 1/13 BIAS

EXTERNAL DIMENSION AND DISPLAY PATTERN

DOTS 320X240

—— vmnees —H—
Waxaes

S75esAA
606V A
641203
es1403
ToP
BACK

22
2:2MAx

MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x Hx T) 120.3 x69.1 x 6.5 mm Supply Voltage Logic Voo - Vss -0.3 70 Vv
Viewing Area (W x H) 798 x 606 mm Supply Voltage Drive | Voo - Vee -0.3 300 v
Number of Dots 320 x 240 dots I i v e T v
Dot Pitch (W x H) 0240 X 0240 mm nput Voltage '” 0 o 0.
- Operating Temperature
Dot Size (W x H) 0.225x0.225 mm perating femp! See page 8
Storage Temperature
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL SIGNAL DESCRIPTION SPEC. VALUE
Vo Ws VoV ITEM SYMBOL | CONDITION UNIT
1-6 Vf\Dls, (1‘:)NDG(V2) Power Supply Pin for LCD Driver Voltage MIN. | TYR | MAX.
7 GND Ground Supply Voltage (Logic)| Voo - Vss 25 3.0 5.5 v
8 Voo Power Supply Supply Current (Logic) Ioo Vpp =3.0V 2.0 mA
9 FLM Frame Signal Input HIGH Vin 0.8 Voo \
10 CLp Display Dta Shift Clock Input for Segment Mode Voltage LOW Vi 02Vo| v
1 M AC Signal e y =y y
12 CLi  |Latch Pulse Input/ Shift Clock Input for the Shift Register \?l:IP“t o e
13 /DOFF Control Input for Output Deselect Level oltage LoW Vou 0.4 v
14 GND Ground LCD Operating Voltage| Voo - Vee Vop =3.0V 22.0 v
518 | DsDs Display Data Supply CurentLCDDrive|  lee | 16=+25°C 15 | mA
Note (1): Value is high reliability type. Note (2): Electro-Optical Characteristics: See page 5.

BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED

SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
MIN. | TYP. | MAX.

Forward Current VF IF=60mA | 29 3.0 31 Vv

Power Consumption Pieo 180 mw
Luminous TBD cd/m?
digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD TAB MODULES

YMS 320240-11 320 X 240 DOTS, 1/240 DUTY, 1/13 BIAS
TIMING WAVEFORM OF SEGMENT MODE SEGMENT MODE
Ty Vss=0V, Vpp=2.5~4.5V, V=15 to 30V, Ta=-20°C to +85°C, unless othewise noted.
PARAMETER SYMBOL | MIN. [TYP.JMAX.|UNIT|CONDITION
) e Shift Clock Period tuo [ 125 ns [t trtins
T} / \jﬁ ShiftClock ,H Puise Width twoer | 51 s
e A [ Shift Clock ,,L“ Pulse Width twok | 51 ns
D0-D7 LAST DATA TOP DATA ><: Data Setup Time tos 30 ns
o Data Hole Time o | 40 ns
DISPOFE Latch Pulse ,,H" Pulse Width twen | 51 ns
*\L— Shift Clock Rise to Latch Pulse Rise Time | o 0 ns
Shift Clock Fall to Latch Pulse Fall Time ts. | 51 ns
i i Latch Pulse Rise to Shift Clock Rise Time | s | 51 ns
o F\I\J\E\_W Latch Pulse Fall to Shift Clock Fall Time|  ty | 51 ns
& L“ Input Signal Rise Time tr 50 | ns | Note2
€0 — . Input Signal Fall Time t 50 | ns | Note?2
. Enable Setup Time ts |36 ns
FR | /DISPOFF Remoal Time tso | 100 ns
S Pt [ [ | |
— ‘ N Output Delay Time (1) to 78 | ns | C=15pF
e Output Delay Time (2) tod1, thd?) 12 | us| Ci=15pF
vi-Y1e0 I Output Delay Time (3) tpd3 12 | ws| Ci=15pF

TIMING CHARACTERISTICS OF COMMON MODE COMMON MODE

e Vss=0V, Vpp=2.5~5.5, V=15 to 30 and Ta=-20°C to +85°C, unless othewise noted.
/ I / PARAMETER SYMBOL|MIN. [TYP.[MAX.|UNIT|CONDITION
LP e TWLPH tr
Il
ol Shift Clock Period twe [ 250 ns [t r<20ns
i
Vpp=+5.0V
15 ns 14/-10%
o > Shift Clock ,H Pulse Width twien
V|3|3=+2.5
EI01 30 NS 445V
oL - Data Setup Time tsu 30 ns
I Data Hole Time t 50 ns
DISPOFF
Input Signal Rise Time tr 50 | ns
Input Signal Fall Time tf 50 | ns
a W /DISPOFF Remoal Time o |100 ns
I
LP /DISPOFF Enable
‘ Pulse Width twoL | 12 ns
DISPOFF Output Delay Time (1) t 200 | ns | C=15pF
Y1-Y160 Output Delay Time (2) tnd1, tpd2 12 | ws| Ci=15pF
LR="L" Output Delay Time (3) tpd3 12 | us| Ci=15pF
digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD TAB MODULES
YMS 320240-12 320 X 240 DOTS, 1/240 DUTY, 1/12 BIAS

EXTERNAL DIMENSION AND DISPLAY PATTERN
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4 T I NERNE
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x Hx T) 158.15x 109.0 x 7.5 mm Supply Voltage Logic Voo - Vss -0.3 70 Vv
Viewing Area (W x H) 1210x916 mm Supply Voltage Drive Voo - Vee -0.3 30.0 Vv
Number of Dots 320 x 240 dots I i v e T v
Dot Pitch (W x H) 033x036 mm nput Voltage '” 0 o 0.
- Operating Temperature
Dot Size (W x H) 0.33x0.33 mm perating femp See page 8
Storage Temperature
PIN CONFIGURATION BLOCK DIAGRAM
PIN SYMBOL SIGNAL DESCRIPTION
1 S Frame Signal
2 CP; Latch Pulse Input Pin for Display Data
3 CP; Clock Input Pin for Tking Display Data £CD PANEL
4 NC No Connection g peime ﬁ ﬁ g
5 DISPOFF Control Input Pin for Output Deselect Level g| [owesreR com40 SEG320 g
6-9 DBg-DBs Data Bit 0 - Data Bit 3 = oz S o)
10 Voo Power Supply for Logic L [ ‘
1 GND Ground
12 Vico Power Supply Pin for LCD Driver Voltage b o
a o Q <l T N P » uy
s ¢ 2 g 5 5 &

BACKLIGHTING CHARACTERISTICS, Ta=25°C,LED = ELECTRICAL CHARACTERISTICS, Ta=25°C

SPEC. VALUE SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT ITEM SYMBOL | CONDITION UNIT
MIN. | TYP | MAX. MIN. | TYP. | MAX.

Forward Current IF VF=3.2V 120 mA Supply Voltage (Logic)| Voo - Vss 25 | 50 | 55 Vv
Power Consumption |  Piep 384 mw Supply Current (Logic)] ~ loo | Voo =5.0V 20 | mA

Luminous TBD cd/m? Input HIGH Vi 0.8 Vop %

Voltage | Low Vi 02Vmo| V

Output HIGH Vou Vop-0.4 Vv

Voitage | ow VoL 04 | v

LCD Operating Voltage| Voo - Vee Vop =5.0V 219 v
Supply CumentLCDDrive|  lee | 1@+25°C 14 | mA

Note (1): Value is high reliability type. Note (2): Electro-Optical Characteristics: See page 5.
m digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
Al specifications subject to change without notice.



STANDARD TAB MODULES
YMS 320240-12

320 X 240 DOTS, 1/240 DUTY, 1/12 BIAS

TIMING WAVEFORM OF SEGMENT MODE SEGMENT MODE
T Vss=0V, Vpp=2.5~4.5V, V=15 to 30V, Ta=-20°C to +85°C, unless othewise noted.
\ PARAMETER SYMBOL|MIN. |TYP.|MAX.{UNIT|CONDITION
o Shift Clock Period tok | 71 ns |t r<Tns
/ \:jf ShiftClock, H* Pulse Width twor | 23 s
‘ N R Shift Clock ,, Pulse Width twok | 23 ns
D0~D7:>< LAST DATA >4 TOP DATA ><: Data Setup Time tos 10 ns
o Data Hole Time tow | 20 ns
PrSForT Latch Pulse ,,H" Pulse Width twen | 23 ns
*\L— Shift Clock Rise to Latch Pulse Rise Time | o 0 ns
Shift Clock Fall to Latch Pulse Fall Time tsu |25 ns
- - : Latch Pulse Rise to Shift Clock Rise Time | tis [ 25 ns
e W Latch Pulse Fall to Shift Clock Fall Time| tw | 25 ns
® L% Input Signal Rise Time tr 50 [ ns | Note2
£o — . Input Signal Fall Time t 50 | ns | Note?2
Enable Setup Time ts 21 ns
FR /DISPOFF Remoal Time tso | 100 ns
S Pt [ [ | |
— ‘ N Output Delay Time (1) to 40 | ns | Ci=15pF
Output Delay Time (2) tod1, thd?) 12 | us| Ci=15pF
vi-vieo Output Delay Time (3) tpd3 12 | ws| Ci=15pF

TIMING CHARACTERISTICS OF COMMON MODE

COMMON MODE

T Vss=0V, Vpp=2.5~5.5V, V=15 to 30V, Ta=-20°C to +85°C, unless othewise noted.
/ j / PARAMETER SYMBOL|MIN. |TYP.|MAX.{UNIT|CONDITION
LP tr TWLPH tr
=T
r . Shift Clock Period twe [ 250 ns [t r<20ns
E\O)Z
o7 Vpp=+5.0V
15 ns 14/-10%
Shift Clock ,H* Pulse Width twipn
V|3|3=+2.5
EI01 30 NS _La5v
ol - Data Setup Time tsu | 30 ns
SiSPoRF Data Hole Time t |50 ns
Input Signal Rise Time tr 50 | ns
Input Signal Fall Time tf 50 | ns
FR
‘ ot /DISPOFF Remoal Time tsp | 100 ns
I
LP
/DISPOFF Enable
‘ Pulse Width twoL | 12 ns
PISPOFF Output Delay Time (1) t 200 | ns | Ci=15pF
V1-Y160 Output Delay Time (2) tod1, tpd2 1.2 | w.s| Ci=15pF
LR="L" Output Delay Time (3) tpd3 12 | us| Ci=15pF
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STANDARD TAB MODULES

YMS 320240-15 320 X 240 DOTS, 1/240 DUTY, 1/17 BIAS
EXTERNAL DIMENSION AND DISPLAY PATTERN
l‘gsﬁ S‘EZNST’E‘;?[
] - 5
b 7 ﬂﬂé 0.185
ot e e — R 8 | 2
i Y el = S
T l l © 15
VIEWING DIRECTION ]\/:
= I35 ——— M i£pcrer
asms@#“‘“fiﬂ“ conact s B pnna] L] 2] 34 s] el 7]8]o5 10 nl e
7 g, syMBOL [ELt Nc Jee [N | vee| vecvicnvico[vo | ww o |vss| o
58 PIN NO.| 13 | 14 | 15 | 16 17 | 18 19 ] 20 | 21 22 23 24
Ay.w 3317‘7 3 [ SYMBOL | FLM| CL2})/DOFF| VSS| D3 De D1 Do Ye X2 Y1 X1
MECHANICAL DATA ELECTRICAL CHARACTERISTICS, Ta=25°C
ITEM SPECIFICATION UNIT SPEC. VALUE
Module Size (W x H x T) 60.8x77.3x8.9 mm ITEM SYMBOL | CONDITION UNIT
Viewing Area (W x H) 51.6 x67.7 mm MIN. [ TYP | MAX.
Number of Dots 320 x 240 dots Supply Voltage (Logic)| Voo - Vss 33 v
Dot Pitch (W x H) 0.2x0.2 mm
Dot Size Wx H) 0185 x 0185 - LCD Operating Voltage] Viep | Ta=+25°C 216 v
Ton 172
Response Time Tor 196 ms
PIN CONFIGURATION Contrast CR 2.0
12H 01 50
PIN SYMBOL SIGNAL DESCRIPTION Viewing o o7 CR>20 5 0
1 EL4 EL Terminal (+) Angle 3H 03 = 55 €g.
2 NC No Connection 9H 04 55
3 EL, EL Terminal (_) Note (1): Value is high reliability type. Note (2): Electro-Optical Characteristics: See page 5.
4 NC No Connection
5 Voo Power Supply for Logic BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
6 Vee Power Supply for Logic
7 V, P Supply for LCD SPEC. VALUE
LoD OWeT ouppy T TEM SYMBOL | CONDITION UNIT
8 Vieo Power Supply for LCD MIN. | TYP. | MAX.
9 Vo Bias Voltage for Non-Select (Segment Driver) Voltage 10 v
10 Vw Bias Vloltge for Non-Select (Segment Driver and Common Driver)
7 Vs Ground Frequency 400 Hz
12 CL; Latch Pulse of Display Data Shift Clock fo Common Driver Color: Bue- Green
13 FLM Frame Start Signal (Data Signal of the Shift Register of the Common Driver)
14 CL, Clock Pulse for Segment Shift Register
15 /DOFF H: Display ON; L: Dispaly OFF
16 Vss Ground
17 D3 Data Bus
18 D, Data Bus
19 Dy Data Bus
20 Do Data Bus
21 Y, Terminal (Up Side of Vertical) for Touch Panel
22 X2 Terminal (Right Side of Horizontal) for Touch Panel
23 Yi Terminal (Down Side of Vertical) for Touch Panel
24 Xi Terminal (Left Side of Horizontal) for Touch Panel
digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD TAB MODULES
YMS 320240-15 320 X 240 DOTS, 1/240 DUTY, 1/17 BIAS

ABSOLUTE MAXIMUM RATINGS BLOCK DIAGRAM, IST3031
PARAMETER SYMBOL MIN. MAX. UNIT
2V Nz
Supply Voltage Logic Voo 03 70 v w A N
Supply Voltage Drive Vo -0.3 70 v oms Oms
oo ot
Input Voltage 1 (Note1,2) Vi 03 | Vop+03 v —+P” A
Input Voltage 2 (Note 1,3,4) Vi -03 | Vop+03 v i e
Operating Temperature v ———uif o v I
See page 8 oms | Oms ) 0ms oo
Storage Temperature DISP S

Note (1): Potential from the GND.

Note (2): Applied to pins SHL, /EI01, /EI02, /DISP, Doto Dy, CL4, CLz, M, BS and MODE.
Note (3): Applied to VML, VMR, V1L and VMR. Operating the LSI in excess of the absolute maximum rating will Input-signal I \
result in permanent damage. Use the LSI observing electrical characteristic conditions in normal operation. Clock dala \ AN

Exceeding the conditions will cause malfunctions or will affect LS| reliability. o )

Note (4): Conform to the following turn-on/off sequence of the power nd signals. Otherwise, the LS! will mal- Stgnatundefined  Intialization period

function or will be permanently damaged. In addition, LS| reliability will be affected. period (atleast one frame) (0 e Mnimom vale)
ABSOLUTE MAXIMUM RATINGS BLOCK DIAGRAM, IST3032
PARAMETER SYMBOL MIN. MAX. UNIT s \m
Supply Voltage Logic Vee -0.3 70 v Ve Joms
Vien -0.3 25.0 Vv DLCD,VH
ly Voltage LCD Dri )

Supply Voltage LCD Drive Ve 200 03 v | {,/ -

Input Voltage 1 (Note1,2) Vry -0.3 Viop +0.3 v VM I u
Input Voltage 2 (Note 1,5,8) Vh -0.3 Vpp +0.3 v | oms
Input Voltage 3 (Note 1,6,8) Vi 03 +Vee Y VEEVL \ =
Input Voltage 4 (Note 1,6,8) Vw -0.3 5.0 v —poms, _,pms

Operating Temperature mpise N
See page 8
Storage Temperature nput signal K{\\\\\\\\\\N% \

Note: If the LSl is used beyond the above maximum ratings, it may be permanently damaged. It should always

be used within its specified operating range for normal operation to prevent malfunction or degraded reliability. Undefined ‘E'[:':‘!:?'t‘,f;n one
Note (1): The reference point is GND (OV). frame)
Note (2): Applies to DIOy, /DISP, SHL, M, NWS,, NWS;, NWS,, NWSs, NWS,, RESET, MODE,, MODE;, CL, /M/S,
AMP, CCL, DIO2.
Note (3): Applies to Vicot, R pin.
Note (4): Applies to Vi, R pin.
Note (5): Applies to Vg, R pin.
Note (6): Applies to Vi, R pin.
Note (7): Applicable to ML, R pins (Caution). Operating the LSI in excess of the absolute mximum rating will
result in permanent damage. Use the LS observing electrical characteristic conditions in normal operation.
Exceeding the conditions will cause malfunctions or will affect LS| reliability.
Note (8): Follow the sequence of activation and inactivation for the following power supplies and signals. And
this sequence should be applied when using built-in switchung circuit. If the sequence is not followed, it may
cuse LSI malfunction, permamnent damage, or adverse effects.
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STANDARD TAB MODULES

YMS 320240'68 320 X 240 DOTS, 1/240 DUTY, 1/13 BIAS
EXTERNAL DIMENSION AND DISPLAY PATTERN
2-83.200.15- 3 ‘ : 5.00+0.50-
B w1 | I
| ! ”7 777777777 ‘””””7”7 & e 13
1 i | L
j T
I £ L | S 1 B 1 I .
rC ! | ! :
! | | 81
| s |
k- L | i
I 1] 40\L ‘
;ﬂ T T !
= = = = =1
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W xHxT) 154.6x 114.8x 9.0 mm Supply Voltage 1 Voo -03 0 v
Viewing Area (W x H) 1200x 900 mm SS“ppl'V\‘/g’l't‘age;-c’O“ x(’“ \\/’0 gg v40g3 x
upply voltage 2: VoL, Vior 12 -0. 0 +0.
Num.ber of Dots 320 x 240 dots SUpply Voltage 2: Von Vom Var 03 Vor03 v
Dot Pitch (W x H) 0.36x0.36 mm Supply Voltage 2: Vat, Ver Vs 03| Vo+03 v
Dot Size (W x H) 0.345x 0.345 mm Input Voltage: Diy-Dlz, XCL,
LPFR, MD, S/C, EI0; EIO,, Vi -0.3 Vpp +0.3 v
/DISPOFF, TEST;, TEST,
Operating Temperature
Storage Temperature See page 8
PIN CONFIGURATION BLOCK DIAGRAM
PIN SYMBOL SIGNAL DESCRIPTION
1 FLM Scan Start-Up Slgnal /gfsﬂé e | won eme
2 LP Input Data Latch Signal P DRIVER | 77| 320%240 DOTS
3 CP Data Input Clock Signal o r‘
4 /DOSPOFF Display Control Signal b0-b3 ’ o de
AC Single | M SEG SEG
5 Voo Power Supply for Logic VDD —=Bias E Generator - DRIVER [ | DRIVER
6 Vss Ground Viop I ke = fM MH
7 Vico Power Supply for LCD Drive
8 Do Display Data Signal oD R LED+
9 D Display Data Signal Vs LED- | LED BACKLIGH.
10 D, Display Data Signal .
1 Ds Display Data Signal [ (25 [l e 7 oo o] ]=]
o Voo o [swoo [ ron | oo [ oo [BEFvoo] ves [vecal oo |3t | 32] 0 [vss]
BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED ELECTRICAL CHARACTERISTICS, Ta=25°C
SPEC. VALUE SPEC. VALUE
ITEM YMBOL | CONDITION UNIT :
SYMBOL 1 €O 0 MIN. | TYP | MAX. ITEM SYMBOL | CONDITION UNIT
ForwardVoltage | Vi | =300mA | 29 | 32 | 35 | V MIN. | TYR | MAX,
Forward Current Ir 300 375 mA Supply Voltage (Logic)| Voo - Vss 5.0 v
Power Dissipation Pq IF=300mA 13125 W LCD Operating Voltage] Vico | Ta=+25°C 200 Vv
Reverse Voltage Ve 5.0 Vv T 550
ON
Reverse Current Ir Vi=5.0V 1.5 mA Response Time Torr 164 ms
Luminous Intensity Ly IF=300mA | 1000 cd/m? Contrast CR 2.0
Luminous Uniformity | ALy [ lr=300mA | 70 % Vo 162: g; gg
iewing
X _ 0.27 0.32 CR>20 Deg.
Chromaticity Coordinate o Angle 3H 63 50
Y 0.27 0.32 oH 04 50
Note (1): Operating Temperature Range Topr -20°C to +70°C; Storage Temperature Range Tsyg-30°C to +80°C. Note (2): Value is high reliability type. Note (3): Electro-Optical Characteristics: See page 5.
Color: White. A Backlight is a kind of current device, it must connect a resistance for limiting current or it will be damaged.
digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80
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STANDARD TAB MODULES
YMS 320240-68

320 X 240 DOTS, 1/240 DUTY, 1/13 BIAS

AC CHRACTERISTICS, IST3225 SEGMENT MODE
Timing Characteristics (1) Vss=V5=0V, Vbp=2.5 t0 5.5V, V=10 to 40V, Topr=-30°C to +85°C.
e
PARAMETER SYMBOL |MIN. | TYP.,JMAX.|JUNIT|CONDITION
LP I——
e - = ; : t, t<11ns
TJ N Shift Clock Period twek | 125 ns |
e, j 4 % Shift Clock ,H Pulse Width two | 51 ns
o e Shift Clock ,L* Pulse Width two | 51 ns
D\TVDIO LAST DATA >(I TOP DATA I}C Data SetUp T|me tDS 30 ns
IDISPOFF \ - — Data Hole Time tow | 40 ns
Latch Pulse ,,H* Pulse Width tween | 51 ns
Timing Characteristics (2) Shift Clock Rise to Latch Pulse Rise Time |t | 0 ns
P -
Xk AL\ Yala Shift Clock Fall to Latch Pulse Fall Time ts. | 51 ns
El & Lﬁ Latch Pulse Rise to Shift Clock Rise Time |  tis 51 ns
/ I
EQ — Latch Pulse Fall to Shift Clock Fall Time|  t 51 ns
H:gg :rrnl grgi'% 8?§|'|'§|' IIEBH} Mggg Input Signal Rise Time tr 36 ns | Note?2
Input Signal Fall Time t 50 | ns | Note2
Timing Characteristics (3) Enable Setup Time & 50 | ns
FR
X[Lf /DISPOFF Remoal Time tsp | 100 ns
LP
\ /DISPOFF Enable
e e Pulse Width tou | 1.2 ns
/DISPOFF i Output Delay Time (1) to 78 | ns | Ci=15pF
tons
= Output Delay Time (2) tpd1, ta2) 12 | us| Ci=15pF
Output Delay Time (3) tpd3 1.2 | ws| Ci=15pF
Note (1): Takes the cascade connection into consideration. Note (2): (twck-(twcki-(twex)/2 is maximum in the case of
high speed operation.
AC CHARACTERISTICS, IST3226 COMMON MODE
Timing Chart of Common Mode Vss=V5=0V, Vpp=2.5 t0 5.5V, V=10 to 40V, Topr=-30°C to +85°C.
— e PARAMETER SYMBOL |MIN. | TYP.JMAX.|JUNIT|CONDITION
e [N/ N/
ol T Shift Clock Period twe | 250 ns |t =220ns
sy tH
EIOz Vpp=+5.0V
) A 15 mS |4 -10%
- Shift Clock ,H* Pulse Width twipn
EIO) Vpp=+2.5
oL X 150 30 " ~+4-5V
/DISPOFF /l Data Setup Time tsu 30 ns
Data Hole Time t 50 ns
Input Signal Rise Time tr 50 | ns
FR X i .
- Input Signal Fall Time tf 50 [ ns
P \ /DISPOFF Remoal Time tso | 100 ns
! troa
/DISPOFF Enable
J— Pulse Width oL | 12 ns
trog
-~ >< Output Delay Time (1) o 200 | ns | C=15pF
LR =1 Output Delay Time (2) tpd1, td2) 1.2 | ws| Ci=15pF
Output Delay Time (3) tpd3 12 | ps| Ci=15pF

digital electronic gmbh e Tel. +49 (0) 8221/708-0 Fax. +49 (0) 8221/708-80

All specifications subject to change without notice.



TFT TRANSMISSIVE LCD MODULES
YTS 240DLAC-03-100N

2.4”,240 X 320 DOTS, 1/320 DUTY

EXTERNAL DIMENSION AND DISPLAY PATTERN
47405 B/L 594620
119405 23120200 1.120.1
o A 76V | 26tle
i % l [(f]woa | #1] pov
2 EiF RE 15
] z »EaR EAE VI i
; i EiECaE
R § ¥ 7| Bso :i'&_n‘m
SR
7T o |
ﬁ_npg_:éé:_m
I4| DHI4 4 | NCS
(15 Dor3 [ 35
e [ 76| D81z | 36 | GAD
o = 7| DbBt1 | 37 | NC(X
uf 2 78] _pAra | 34 | NE(YD
: Fr 8 501 oa | 40 1 weirt:
i r —a e — i’]g =
5 » l 55.4620.1 Il oi008 Ié
5 :
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x H) 42.72 x59.46 x 3.1 mm Supply Voltage 1 10Vec -03 4.6 v
Active Area (W x H) 36.72 x 48.96 mm 2“pp:y x":;age g D[‘)’\C/' 82 ;‘g x
Viewing Direction 6:00 0 “clock Szgg; Vglt:gz 7 VCLDH - 4.6 0'3 v
Number of Dots 240 (RGB) x 320 dots Supply Voltage 5 Ve 03 185 V
Colors 262K Supply Voltage 6 VoL -18.5 0.3 V
Input Voltage Vi -0.3 Ve +0.3 Vv
Operating Temperature
Storage Temperature See page 8
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL SIGNAL DESCRIPTION SPEC. VALUE
1-4 LED A Backlight LED Power ITEM SYMBOL | CONDITION UNIT
5 LED K Backlight LED Power MIN. | TYR | MAX.
6 Peg Select the MPU Interface Mode TFT Gate ON Voltage | Ve 15.0 vV
7 BSy Select the MPU Interface Mode -
8 BS, Select the MPU Interface Mode TFT Gate OFF Voltage| Vel Ta=+25°C -8.0 v
9 BS: Select the MPU Interface Mode TFT Common Electrode | Vegm 25 45 v
10 RESET Reset Pin Votage Vet -20 0
11-28 DB17-DBo Data Bus ”g: ?2))::\\//?35"}“?% lg):tg%gzﬁg ntg egﬂ:gée display quality: cross talk, contrast ratio and etc. . .
: Note (3): Vi is TFT gate operating voltage. The st itance structure of this products is Cs; (St )
29 SDy Serial Data Output T vl v oV STt 0 0t i e s o o S0 G St
0_| Serial Data IputPin o Enornet i 25015
180 System: Serves as a Read Signal and Read Data at
elLowLevel.
31 | NRD_E MG8 System: 0 - Read e Disable; BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
Fix it to I0Vcg or Vssp Level when Using
Serial Buss Interface. TEM symsoL | conormion SPEC. VALUE UNIT.
180 System: Servestﬁs % _V\_IriteESdignaI and Write Data at MIN. | TYP | MAX.
e Rising Edge.
32 NWR_RNW ~ M68 System: 0 - Write; 1 - Read.. Forward Voltage Vs lr=20mA 9.6 v
Fix it to 10V or Vssp Level when Using
Serial Buss Interface. Reverse Current Ir Vi=5.0vV 20 UHA
The Signal for Command or Parameter Select under ; _ 2
33 | bne scL arallel Mode (i.e. Not Serial Interface). Luminance Lv__| lr=20mA | 2900 | 3200 cdim
When under Serial Interface, it servers as SCL. Average Avg | heetuet | gp %
" n 9 Point.
34 NCS Chip Select Signal X The Measure- | 0.26 031
35 Vee Power Supply Colour Coord ment Instrument
olour Coordinate is BM-7.
36 GND Ground Y [ vwagemin | 0.26 031
37-40 NC No Connection max. *100%
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TFT TRANSMISSIVE LCD MODULES
YTS 240DLAC-03-100N 247,240 X 320 DOTS, 1/320 DUTY

INTERFACE TIMING CHARACTERISTICS Vssa= 0V, 10CC=1.65V to 2.9V, VCI=2.3V to 2.9V, Ta=-30°C to 70°C
Parallel Interface Characteristics (8080 Series MPU) AdzARAI\I-,I":TgETR SIGNAL |SYMBOL | TESTCONDITIONS N:'(')\‘ MAX.[UNIT
ress Hold Time taHT . ns
Address Setup Time DNC_SCL tast Write/Read 10 ns
i few Chip Select,,H"
ws Ty _— Puse Width fonw 0 ns
Ve Chip Select Setup P 35
[ [ | tosr Tpme Wrlte NGS cS ns
T Chip Select Setup Time tRosm 355 ns
pre.set X —- i Chip Select Wait ; 10 oS
il R Time (Write/Read) OSF
NWR_RNW JNF - — -\ Chip Select Hold Time Tosh 10 ns
e L L Write Cycle twe 100 ns
[ Control Pulse ,,H"
trerea tree Duration NWR_ tomi 35 ns
R - Control Pulse ,,[ RNW
NROE ] fenwdeenn A K; " Duration twL 35 ns
tost | [ 1oy fpar st ooy Read Cycle tRerm 450 ns
D17~D0 Vi von Vo Contlg(i}rg%fg A NRD E | tRoxFm Whe%ﬁ&ﬁnffom 90 ns
Data Setup Time tost 15 ns
Data Hold Time Dy to Dy |—i2i_{for max. G=30 pF{ 10 ns
Note (1): The input signal rise time and fall time (t;, t;) is specified at 15 ns or less. Read AC,CESS T",ne LT formin. G=8 p 340 ] ns
Logic high and low levels are specified as 30% and 70% of I0V¢c for input signals. QOutput Disable Time toon 20 [ 80 | ns
Parallel Interface Characteristics (6800 Series MPU) PARAMETER SIGNAL [SYMBOL [TESTCONDITIONS [ MIN. [MAX.| UNIT
Address Hold Time tanT ) 10 ns
DNC_SCL Write/Read
Address Setup Time - tast freinea 10 ns
o " Chip Select,,H”
':& ' | Pulse Width torw 0 ns
. « et i Chip Select Setu
NCS v o lc?rz Trme (Write) P s 35 ns
R |
i Chip Select Setup Time NGS tRosem 355 ns
DNG_SCL X Z: X Chip Select Wait o 10 ns
Time (Write/Read) SF
NWR_RNW Vi e LS i Chip Select Hold Time tesn 10 ns
! totmcm ta L Write Cycle twe 100 ns
trestnesry Control Pulse ,,H"
T Duration '\;{V,\\II\F}V— B 35 ns
e ‘ Control Pulse [
NRD_E w7 N\ il e N, Duration e 35 ns
e |t eerinerr e Read Cycle trorm 450 ns
D7 to DO P — i ContE)OlJrzltJil(Jsl? o NRD_E | trosw Wheré IrRegl(\j/I from| 90 ns
‘ Control Pulse ,["
Duration tRoLFm 355 ns
Data Setup Time fost 10 ns
Data Hold Time toHT 10 ns
Read Access Time (ID) | Dy Do [ | oy G || 100
) o ) ) . Read Access Time (FM) trarem 340 | ns
Note (2): The input signal rise time and fall time (t, t) is specified at 15 ns or less. - -
Logic high and low levels are specified as 30% and f70% of 10V for input signals. Output Disable Time tooi 20 [ 80 ] ns
The Serial Interface Characteristics PARAMETER SIGNAL [SYMBOL [TEST CONDITIONS| MIN. |[MAX.| UNIT
Senal Clock Cycle (Write) tscvow 100 ns
DNC_SCL ,H*
Pulse Width (Write) |DNC_SCL| fsw 35 ns

DNC_SCL,I"
e *}.&. Pulse Width (rite) tow 35 ns

— o Data Setup Time (Write) sol tsns 30 ns
DNC_SCL e N Data Hold Time (Write) tson 30 ns
‘wrs“?dam) %& e Sen%l ﬁlgcks%/fle Iflliead) t:;;YGR 1 :é) :z
ﬁ Pulse Width (Read) DNC_SCL [ ‘sir
e oy DNC S
(Road e — Pulse Width (Read) tsin 60 ns
| S Access Time tacc  |SDyformax.c=30pF| 45 | 100 | ns
Output Disable Time ton formin.C=8pF ["15 1100 [ ns
’ DNC_SCL,

DNC_SCL to Chip Select NTS tsce 15 ns
NCS ,H" Pulse Width Tonw 45 ns
) ) ) ) ) " Chip Select Setup Time|  NCS tess 60 ns

Note (2): The input signal rise time and fall time (t, t) is specified at 15 ns or less. - -
Logic high and low levels are specified as 30% and 70% of I0V¢c for input signals. Chip Select Hold Time fosn 65 ns
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TFT TRANSMISSIVE LCD MODULES
YTS 240DLAC-03-100T

2.4”,240 X 320 DOTS, 1/320 DUTY

EXTERNAL DIMENSION AND DISPLAY PATTERN
19.67+0! /L 594610
59.26*0.2(TouchPannel) 0.1
15,920 7.23140.2(LC 1.1£0.1
0 4976 V 620.2
- y\@z& 48.96 A
o= - SR
H : EICRE R
A E N [ 5 eox | 25| DB3
- S EiE =EIE
b e, & 81 BST | 28] DBO
1 BT A
- [ 771 DB17 | 31 | NRD_E
[ 72| _DB76 | 32 | NWR_RNH|
[73] DBT5 | 33 | DNC_SCL
[ 14] DBT4 | 34| NCS
[15] DB13 | 35 | veC
[ 16] DBT2 | 36 | CND
. 17| DBT1 | 87 XR
3 [78] DBI0 [ 38| 71D
- £ [79] DB9 39 XL
‘ 3 2 [20] D8 [ 401 U
e g
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x H) 42.72x59.46 x 4.2 mm Supply Voltage 1 10Vec -03 4.6 v
Active Area (W x H) 36.72 x 48.96 mm 2“pp:y xo:Iage g D[‘)’\C/' gg ;‘g x
——— - - upply Voltage DH -0. I
Viewing Direction 6:00 0 clock Supply Voltage 4 Voo 75 03 v
Number of Dots 240 (RGB) x 320 dots Supply Voltage 5 Ve 03 185 V
Colors 262K Supply Voltage 6 VoL -18.5 0.3 V
Input Voltage Vi -0.3 Ve +0.3 Vv
Operating Temperature
Storage Temperature See page 8
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL SIGNAL DESCRIPTION SPEC. VALUE
1-4 LED_A Backlight LED Power ITEM SYMBOL | CONDITION UNIT
5 LED K Backlight LED Power MIN. | TYP | MAX.
6 Pes Select the MPU Interface Mode TFT Gate ON Voltage Ven 15.0 v
7 BSo Select the MPU Interface Mode
8 BS; Select the MPU Interface Mode TFT Gate OFF Voltage VoL Ta=+25°C -8.0 Vv
9 BS; Select the MPU Interface Mode TFT Common Electrode | Vegm 2.5 45 v
10 RESET Reset Pin \oltage VeomL -2.0 0
11-28 DB-DBg Data Bus Note (1): Veom must be adjusted to optimize display quality: cross talk, contrast ratio and etc.
Note (2): Ve is TFT gate operating voltage.
29 SDo Serial Data Output Note (3): Ve is TFT gate operating voltage. The storage capacitance structure of this products is Cs (Storage on Common).
- - The low voltage level of Ve signal must be fluctuated with same phase as Veom, in case of Storage on Gate structure.
30 SD Serial Data Input Pin Note (4)3 Environmental condition: 25°C+5°C.
180 System: Serves as a Read Signal and Read Data at Note 5): Operating Voltage Voc=3.3Y
M68 Syst theoLoﬁ'zv L?J‘/'\?\Ii ite Disabl
stem: 0 - Read/Write Disable;
3 NRD_E e ReadWite Enable BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
Fix it to I0Vcc or Vssp Level when Using
Serial Buss Interface. SPEC. VALUE
180 System: Serves as a Write Signal and Write Data at ITEM SYMBOL | CONDITION UNIT
32 | NwR_RNW MBS Systomn Ao - Read MV | YR MAX
| ystem: 0 - Write; 1 - Read.
Fix it to |%ch ?{3 VSSDI |_te\',$| when Using Forward Voltage Vi lF=20mA 9.6 v
erial Buss Interface. _
The Signal for Command or Parameter Select under Reverse Current b V=50V 20 uA
33 DNC_SCL arallel Mode (i.e. Not Serial Interface). Luminance Lv l[r=20mA | 2900 | 3200 cd/m?
When under Serial Interface, it servers as SCL. A A - Aperure: 1°, [0 v
34 NCS Chip Select Signal verage MU R 0
35 Vee Power Supply X - The Measure- | 0.26 0.31
ment Instrument
36 GND Ground Colour Coordinate is BM-7.
37 XR The Pin of Touch Panel Y [hverage-min) 026 031
38 YD The Pin of Touch Panel mx 7100%
39 XL The Pin of Touch Panel
40 YU The Pin of Touch Panel
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TFT TRANSMISSIVE LCD MODULES
YTS 240DLAC-03-100T

2.4”,240 X 320 DOTS, 1/320 DUTY

INTERFACE TIMING CHARACTERISTICS

Vssa= 0V, 10CC=1.65V to 2.9V, VCI=2.3V t0 2.9V, Ta=-30°C to 70°C

Parallel Interface Characteristics (8080 Series MPU) AdzARAI\I-,I":TgETR SIGNAL |SYMBOL | TESTCONDITIONS N:'(')\‘ MAX.[UNIT
ress Hold Time taHT . ns
Address Setup Time DNC_SCL tast Write/Read 10 ns
— a—tm Chip Select , H"
ws Pulse Widih fonw 0 ns
A = ; ; , Cth Select Setup P 35 ns
e { ==t me (Write) es
ENG SCL v )5 X l( Chip Select Setup Time NCS tRosFm 355 ns
— Chip Select Wait t 10 ns
Ve T e Time (Write/Read) OSF
NWR_RNW H;[N'r Ly | — Chip Select Hold Time tosn 10 ns
vy b L Write Cycle twe 100 ns
Control Pulse ,,H"
P : e Duration Nvax\F}V_ turi 35 ns
|- TR ol Pul T
NRDE ] e = R O raton.” ton 35 ns
| o gy oy . IiealldPC)I/cle - tagrm 450 ns
D17~00 " o = *"Duration ~__| NRD_E | troweu_| When read fiom | 0 ns
Wi oL Yol -
! Control Pulse ,,L”*
Duration tRoLrm 355 ns
Data Setup Time tost 15 ns
Data Hold Time Dy to Dy |—i2i_{for max. G=30 pF{ 10 ns
Note (1): The input signal rise time and fall time (t;, t9) is specified at 15 ns or less. Read AC,CESS Tlme fagrr_| for min. G=8 ! 340 ) ns
Logic high and low levels are specified as 30% and 70% of 10V for input signals. Output Disable Time too 20 | 80 | ns
Parallel Interface Characteristics (6800 Series MPU) PARAMETER SIGNAL [SYMBOL [TESTCONDITIONS [ MIN. [MAX.| UNIT
Address Hold Time tanT ) 10 ns
DNC_SCL Write/Read
Address Setup Time - tast 10 ns
i - Chip Select,,H*
':& ' = Pulse Width {oiw 0 ns
. « et i Chip Select Setup
NCS v = lc?rz 1pme (Write) les 35 ns
i Chip Select Setup Time NCS tRosFm 355 ns
DNC_SCL X Z: X Chip Select Wait o 10 ns
Time (Write/Read) SF
NWR_RNW Ve e A Chip Select Hold Time tosn 10 ns
! p— - — Write Cycle twe 100 ns
Restrearu Control Pulse ,,H"
[ = Duration NWR_ B 35 ns
ten | Control Pulse ,,L" RNW
NRD_E . ZLVM ‘ TRoutRoLFM ki Vi :r Duration ” fwaL 35 ns
AL? twrH &( \lil] tROHAROHFM I
. ) IN— oo Read Cycle troFm 450 ns
D17 o DO 1 :'H ContBoJrF;%gﬁ o NRD_E | o Wheré E?Xl(\jll from| 90 ns
Congﬂlrgﬁéslf ok tRoLrm 355 ns
Data Setup Time Tost 10 ns
Data Hold Time tont | =30 10 ns
Read Access Tme (D) | Dy to Do [T | o e =300 100
Note (2): The input signal rise time and fall time (t;, t;) is specified at 15 ns or less. Read Acce_ss Tlme.(FM) LY 340 | ns
Logic high and low levels are specified as 30% and 70% of 10V for input signals. Output Disable Time tooH 20 | 80 | ns
The Serial Interface Characteristics PARAMETER SIGNAL |SYMBOL [TEST CONDITIONS| MIN. [MAX.| UNIT
Senal Clock Cycle (Write) tsevew 100 ns
DNC_SCL ,H"
Pulse Width (irite) |DNC_SCL| lsw 35 ns
TN DNG_S ¢
nes — — Pulse Width (Write) o 3% ns
] s | Data Setup Time (Write) S0l tsps 30 ns
DNC_SCL wd o N Data Hold Time (Write) tson 30 ns
o | et — Senal Clock Cycle (Read 150 ns
70T | e I S
(e date) Pulse Width (Read) [DNC_SCL| swe 60 ns
| o, DNC_SCL,["
(Remd datc) — Pulse Width (Read) st 60 ns
| S Access Time tacc  |SDyformax.C=30pF| 45 | 100 | ns
Output Disable Time ton formin.C:=8pF [15 1100 [ ns
. DNC_SCL,
DNC_SCL to Chip Select NTS tsce 15 ns
NCS ,,H* Pulse Width Tehw 45 ns
Note (2): The input signal rise time and fall time (t, t9) is specified at 15 ns or less. Chlp Select Setup Tlme NCS {oss 60 ns
Logic high and low levels are specified as 30% and 70% of 10V for input signals. Chip Select Hold Time tosH 65 ns
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TFT TRANSMISSIVE LCD MODULES
YTS 240DLAG-01-102N

2.4”,240 X 320 DOTS, 1/320 DUTY

EXTERNAL DIMENSION AND DISPLAY PATTERN

———xB/L 42.72%02——= 1 0 4| DBY
———4052£02(L C>——=1=1, | o 2 1 5 10
v [ PR LABEL 3 2 6 | DB11
< O 672 AA— a ‘ 4 3 7 | DBi2
‘ A R
i g \ R A
8 RS 31 |/RESET|
9 | /WR [ 32| voC
o4 | 240RGBX320 DOTS ;(7) ”%) gi ‘ggg
L i 2 (7107 [ 55| Do
i  ofLoco T i[5 opr
§ | 15 | O8]
76 |LED_A
. E 17 |LED_K1
=} 18 |LED K2
& 719 [LED_KS
< 0 |LED_K4
i 11 IM3
- 5040, & o | DB4
o 3 | DB8
mE: o
&1 i ol s
E\Sh %%ées_’ L)F Lisn ‘ Pl ‘HXSSZ?EB(VZUA)kCDNTACT
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS *Note1
ITEM SPECIFICATION UNIT PARAMETEB . SYMBOL MIN. MAX. UNIT
Module Size (W x H) 42.72 % 60.26 x 2.55 mm gﬁﬁﬁ%&'ﬁfgs ((A[\’I;ga'lt:g')) '(i/‘if_c(‘;f\l’g[’ gg 32 x
Active Area (W x H) 36.72 x 48.96 mm DOVor-GND 03 60 ]
Viewing Direction 6:00 0 "clock Veomr-VeomL -0.3 6.0 V
Number of Dots 240 (RGB) x 320 dots Driver Supply Voltage Range|  GND-Vg. -0.3 46 V
Colors 262K DDVpy-Ver -0.3 9.0 V
Note (1): GND must b d. High Ve > GND (Low), (High) 10Viec>> GND (Low). Mke sure (High): Vi Vorr Vot 0.3 300 v
ote (1): must be maintained. Hig| = ow), (Hig! = ow). Mke sure (High): Ve > "
GND (Low); DDVos > GND (Low); DDVos Vo, (Low); Vo = GND (Low; GND > Vi (Low: ' 5 ";,p”t ¥oltage - Vi 03 |10Vge+0.3 v
perating Temperature See page 8
Storage Temperature
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL SIGNAL DESCRIPTION SPEC. VALUE
1-4 DBy-DBy Data Bus ITEM SYMBOL | CONDITION UNIT
5 GND Ground MIN. | TYP. | MAX.
6 Voo Power Supply TFT Gate ON Voltage | Ve 150 v
7 /CS Chip Select Signal
8 RS Register Select Signal TFT Gate OFF Voltage VeL Ta=+25°C -8.0 v
9 MR Write Strobe Signal and Enables an Operation to Write TFT Common Electrode | Vegm 2.5 45 v
10 JRD Data when the Signal is low. \oltage VeonL 20 0
1 IMO Select the MPU System Interface Mode. ”o}e g; gmm_ rr#sTt bet adjusteg to oplt‘im\zedisplay quality: cross talk, contrast ratio and efc.
Jote (3): Ven is TFT gate operating voltage.
) Note (4): Vi is TFT ltage. Th i f this products s Cs; (S ¢ )
215 [XLYRARYD No Connection The o 10 v o e, St ko Uk cantphe s o 1 o Srage o St
Note (5): Environmental condition: 25°C5°C.
16 LE D_ A LED Backli ght Note (6): Operating Voltage Voe=2.8V
17 LED K LED Backlight
18 LED_Ko LED Backlight BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
19 LED_Ks LED Backlight SPEC. VALUE
20 LED_Ks LED Backlight ITEM SYMBOL | CONDITION o 'I:YP o UNIT
21 M3 Select the MPU System Interface Mode ; : ;
22 DB, Data Bus Forward Voltage Vi lF=60mA | 29 3.2 34 v
23-30 DBg-DB1s Data Bus Reverse Current Ir Vi=5.0vV 50 UHA
31 RESET Reset Pin Luminance Ly 3500 | 3800 cd/m?
32-33 Ve Power Supply Average Avg 80 %
34 GND Ground X lF=60mA | 0.24 0.30
35 DB Data Bus
- - Colour Coordinate
36 DBg Data Bus Y 0.24 0.30
37 DBy Data Bus
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TFT TRANSMISSIVE LCD MODULES
YTS 240DLAG-01-102N

2.4”,240 X 320 DOTS, 1/320 DUTY

INTERFACE TIMING CHARACTERISTICS

Normal Write Mode 10V¢c=1.65V to 3.3V

RS

nCs

nWR

DE[17:0]
(Write)

nRD

DB[17:0]
(Raad)

180-System Interface Timing Chracteristics PARAMETER SYMBOL | TEST CONDITIONS | MIN. |MAX.| UNIT
Write tovew 80 ns
Bus Cycle Time
Read tover 300 ns
'™ Vi
— Vil Write Low Level Pulse Width PWuw 50 ns
‘ ’ Iy [ l:k e Write High Level Pulse Width PWhw 15 ns
R
o Read Low Level Pulse Width PWir 150 ns
% Read High Level Pulse Width PWir 150 ns
bee oo A g Write / Read Rise/Fall Time twr/twes 25 | ns
— ve 7

[[ 77T i KT TT Write RStonCS, E/MWR| 10 ns

e ta Setup Time tas
., ovea Read RStonCS,RW/RD| 5 ns

_— P, 2
tm,}—}{.m Plis — Address Hold Time tan 5 ns
oo Tpsan

;l / / / / -f')ﬁ Vaid data X 77 / 7 / / Write Data Setup Time tosw 10 ns
Write Data Hold Time t 15 ns
Read Data Delay Time toor 100 | ns
Read Data Hold Time Tour 20 | 100 | ns
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TFT TRANSMISSIVE LCD MODULES
YTS 280DLAC-03-200N 2.8, 240 X 320 DOTS, 1/320 DUTY

EXTERNAL DIMENSION AND DISPLAY PATTERN
[ 1 |iep k4| 21 | DB7
| 2 |IFD k3| 22 | DB6
[ 3 |Lkb Kz | 23 | DB5 |
[ 4 TLEp ki | 24 [ DB4 |
| 5 |LED A | 25 | DB3
| 6 | P68 | 26 | DBZ
| 7 | BSO 7 | DBt
8 | Bs1 | 28 DBO
[ 9 | BSZ 9 | SD0
10 | RESET| 30 | SDI
11 DB17 | 31 |[NRD_E
12 i 32 | NWR_RNY|
1 15 | 33 |pnc_sci
T 14 4 | NCS
15 7 35 cC
1 i 36 | C.
1 i 37 C
18 Big | 38 1/NC
] 9 | 35 [X2/NC
S COMTACT e CONTAC 20 52 | 40 [r2/v¢
LE] . I imes
] |'.A|:r.e.é!- 350
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x H) 50.0 x 69.20 X 2.85 mm Supply Voltage 1 10Vec -03 4.6 v
Active Area (W x H) 44.20 X 58.60 mm 2“pp:y x":;age g D[‘)’\C/' gg ;‘g x
——— - g upply Voltage DH -0. I
Viewing Direction 6:00 0 clock Supply Voltage 4 Voo 75 03 v
Number of Dots 240 (RGB) x 320 dots Supply Voltage 5 Ve 03 185 V
Colors 262K Supply Voltage 6 VoL -18.5 0.3 V
Surface Brightness 160 cd/m? Input Voltage Vi -0.3 Ve +0.3 Vv
Operating Temperature
Storage Temperature See page 8
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL SIGNAL DESCRIPTION SPEC. VALUE
1 LED K ITEM SYMBOL | CONDITION UNIT
2 LED_Ks MIN. | TYP. | MAX.
3 LED_K» Backlight LED Power
7 LED K TFT Gate ON Voltage VeH 15.0 v
5 LED_A TFT Gate OFF Voltage |  Ver | Ta=+25°C -8.0 v
6 Pes Select the MPU Interface Mode
7 BSo Select the MPU Interface Mode TFT Common Electrode ¥comH 2250 4(.)5 v
8 BS; Select the MPU Interface Mode Voliage : Al . o
9 BSz Select the MPU Interface Mode ”g: ?2))::\\//?35"}“?% lg):tg%gzﬁg ntg egﬂ:gée display quality: cross talk, contrast ratio and etc.
10 RESET Reset Pin Note (3): Ve is TFT gate operating voltage. The storage capacitance structure of this products is Cst (Storage on Common).
The low voltage level of Vg, signal must be fluctuated with same phase as Veom, in case of Storage on Gate structure.
11-28 DB-DBg Data Bus Note (4)3 Environmental condition: 25°C:+5°C.
29 SDo Serial Data Output. If not use, let it to open. Note 5): Operating Voltage Voc=3.3Y
30 SD Serial Data Input Pin
180 System: Serves ?hs aLReaE Siglnal and Read Data at BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
e Low Level.
M68 System: 0 - Read/Write Disable;
4 NRD_E 1 - Read/Write Enable. ITEM SYMBOL | CONDITION SPEC VAL UNIT
Fix it to 10V or Vssp Level when Using MIN. | TYP | MAX.
Serial Buss Interface.
180 System: Sewestﬁs % _V\_IriteESdignaI and Write Data at Supply Voltage | Voo - Vss 3.0 34 v
e Rising Edge. -
32 | NWR_RNW M8 System: 0 - Write; 1 - Read. Supply Current Ioo fixed 60 HA
Fixitto l%e?fa?%‘ﬁi?l#t%ﬂcvghen Using Luminance Ly 3000 5000 [ cd/m?
33 DNC SCL The Signal for Command or Parameter Select under Average Avg 80 %
— Parallel Mode
Colour Coordinat X 0.26 0.31
i i olour Coordinate
34 I:I/CS ChFl)p Selegt S|g|;na| Y 0.26 031
35 c© OWEr supply Note (6): Operating temperature -20°C to +70°C; Storage temperature -30°C to +80°C.
36 GND Ground Note (7): LED - 4 pcs.
X1/NC, Y+/NC,
37-40 Xo/NC, No Connection
Y2/NC
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TFT TRANSMISSIVE LCD MODULES
YTS 280DLAC-03-200N

2.8”,240 X 320 DOTS, 1/320 DUTY

INTERFACE TIMING CHARACTERISTICS

Vssa= 0V, 10CC=1.65V to 2.9V, VCI=2.3V t0 2.9V, Ta=-30°C to 70°C

Parallel Interface Characteristics (8080 Series MPU) AdzARAI\I-,I":TgETR SIGNAL |SYMBOL | TESTCONDITIONS N:'(')\‘ MAX.[UNIT
ress Hold Time taHT . ns
Address Setup Time DNC_SCL tast Write/Read 10 ns
o o Chip Select ,,H*
s : Pulse Widih fonw 0 ns
ey : : . Cth Select Setup P 35 ns
= = { ol me (Write) S
BNE SEL T ,X & Chip Select Setup Time NCS tRosm 355 ns
- = - Chip Select Wait ; 10 oS
e e Time (Write/Read) oS
NWR_RNW ‘"JN‘, i | = . Chip Select Hold Time tosH 10 ns
e S b A Write Cycle twc 100 ns
e ) | Control Pulse ™ RNW
NRDE ] beomdecnn R W&v . Duration " twL 35 ns
o | o s |gony Read Cycle tagrm 450 ns
D17~D0 Control Pulse , H™ t When read from| 90
. W @ I Duration NRD_E [ "o | GRAM "
Com[r)?llrgtli]ésne oL tRoLrm 355 ns
Data Setup Time tost 15 ns
DataHoldTime |\ o [ Towr f?r max. ((;JL:—380 F|_10 ns
Note (1): The input signal rise time and fall time (t;, t9) is specified at 15 ns or less. Read AC,CESS Tlme ey _| 107 MIN. L=0 340 ) ns
Logic high and low levels are specified as 30% and 70% of 10V for input signals. Output Disable Time too 20 | 80 | ns
Parallel Interface Characteristics (6800 Series MPU) PARAMETER SIGNAL [SYMBOL [TESTCONDITIONS [ MIN. [MAX.| UNIT
Address Hold Time tanT ) 10 ns
DNC_SCL Write/Read
Address Setup Time - tast 10 ns
i - Chip Select,,H*
':& ' = Pulse Width {oiw 0 ns
NCS w . - - e Chpnfglgﬁrﬁgtup tes 35 ns
i Chip Select Setup Time NCS tRosFm 355 ns
DNC_SCL X Z: X Chip Select Wait o 10 ns
Time (Write/Read) SF
NWR_RNW Ve e A Chip Select Hold Time tosn 10 ns
! p— - — Write Cycle twe 100 ns
= irestrzaru ContBoJrz%I(?ﬁ 0 NWR_ turn 35 ns
. e \ T W — —
= g tven 5( M| o trontroHrg o uration
. ) IN— oo Read Cycle troFm 450 ns
orr e B D T ion | no_g | e |Whenresgiom[ 50 o
Vi T -
Congﬂlrgﬁéslf ok tRoLrm 355 ns
Data Setup Time Tost 10 ns
Data Hold Time tont | 10 ns
Read Access Time (I0) | D10 Do [ Tur | o/ o || 100
Note (2): The input signal rise time and fall time (t;, t;) is specified at 15 ns or less. Read Acce_ss Tlme.(FM) LY 340 | ns
Logic high and low levels are specified as 30% and 70% of 10V for input signals. Output Disable Time tooH 20 | 80 | ns
The Serial Interface Characteristics PARAMETER SIGNAL |SYMBOL [TEST CONDITIONS| MIN. [MAX.| UNIT
Senal Clock Cycle (Write) tsevew 100 ns
DNC_SCL ,H"
Pulse Width (irite) |DNC_SCL| lsw 35 ns
TN DNG_S ¢
nes — — Pulse Width (Write) o 3% ns
] s | Data Setup Time (Write) S0l tsps 30 ns
DNC_SCL wd o N Data Hold Time (Write) tson 30 ns
B tao | == — = Senal Clock CyCle (Read) tscven 150 ns
e OO N L : E
Pulse Width (Read) |DNC_SCL| ‘st ns
| o, DNC_SCL,["
(Remd datc) — Pulse Width (Read) st 60 ns
| S Access Time tacc  |SDyformax.C=30pF| 45 | 100 | ns
Output Disable Time ton formin.C:=8pF [15 1100 [ ns
. DNC_SCL,
DNC_SCL to Chip Select NTS tsce 15 ns
NCS ,,H* Pulse Width Tehw 45 ns
Note (2): The input signal rise time and fall time (t, t9) is specified at 15 ns or less. Chlp Select Setup Tlme NCS {oss 60 ns
Logic high and low levels are specified as 30% and 70% of 10V for input signals. Chip Select Hold Time tosH 65 ns
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TFT TRANSMISSIVE LCD MODULES
YTS 350ELAK-01-100T

3.5”,320 X 240 DOTS, 1/240 DUTY

EXTERNAL DIMENSION AND DISPLAY PATTERN
X ! P B
320RGB}240 f Z ;i ZZ
L 5 X1 25 ocs
! ; il e e
' e s
X1 18 BB2 as RR6
il R RRL
— o Lo fpor
i 20 | o1 | ee | oW
I a0
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x H) 7780 x 64.50 x 4.1 mm Supoly Voltage Voo -0.3 2.7 Vv
Active Area (W x H) 7008 x 5256 mm PPl Tolag Vooo 03 20 v
Viewing Direction 12:00 0 “clock Input Voltage Ve Vss-0.3 5.0 v
Number of Dots 320 (RGB) x 240 dots Operating Temperature
See page 8
Colors 16M Storage Temperature
Note (1): Current Drain per Pin excluding VDD and VSS: 25mA typical.
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL SIGNAL DESCRIPTION SPEC. VALUE
1 LED K LED Backlight ITEM SYMBOL | CONDITION UNIT
2 LED A MIN. | TYP. | MAX.
3 Xo
7 Y, TFT Gate ON Voltage VeH 15.0 v
The Pin of Touch Panel
5 ¢1 TFT Gate OFF Voltage| Ve | Ta=+25°C -100 v
6 1
7 RESET Reset Pin TFT Common Veom 25 | 36) | 45 |
g S Chip Select Pin Electrode Voltage |  Veom. 20 | (-24) | 0O
9 SCL Clock Pin of Serial Mode ”g}z g; ggmsn%l:_srtg; ea(éjg:::g ntg Sglttialgg.e display quality: cross talk, contrast ratio and etc.
10 SDI Data |nput Pin in Serial Mode Note (4): Ve is TFT gate operating voltage. The storage capacitance structure of this products is Cst (Storage on Common).
The low voltage level of Vg, signal must be fluctuated with same phase as Veom, in case of Storage on Gate structure.
11-18 BBo-BB; Blue Data Note (5): Environmental condition: 25°C+5°C.
19-26 GGU-GG7 Green Data Note (6): Operating Voltage Ve=3.3V
27-34 RRo-RR7 Red Data
SN WAL Display Enable P from Sontroller BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
36 HSYNC Line Synchronization Signal
37 VSYNC Frame Synchronization Signal SPEC. VALUE
ITEM SYMBOL | CONDITION UNIT
38 DOTCLK Dot-Clock Signal and Oscillator Source MIN. | TYP. | MAX.
39 Voo Power Supply Forward Voltage Vi [lr=202mA] 90 [ 102 [ 108 v
40 GND Ground Forward Current Ir 202 mA
Power Dissipation Pd IF=20"2mA 0.384 W
Reverse Voltage Ve 3.0 v
Reverse Gurrent Ir mA
Luminous Intensity Lv 6000 cd/m?
- — I[F=20"2mA
Luminous Uniformity |~ ALy 75 80 %
Chromaticity Coordinatel——o| 'Taane |02 0.83
romaticty Goordmate™—y"1 arane | 0.27 033
Note (7): Operating temperature range Topr -30°C to +70°C; Storage temperature range Tsty -40°C to +85°C.
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TFT TRANSMISSIVE LCD MODULES

YTS 350ELAK-01-100T 3.5”, 320 X 240 DOTS, 1/240 DUTY
TIMING OF POWER SUPPLY: DATA TRANSACTION TIMING IN PARALLEL RGB (24 BIT) INTERFACE (SYNC MODE)
(a) Horizontal Data Transaction Timing (a) Vertical Data Transaction Timing
— H w " 408 Vo = 262 Line
ves " g3 Hose = 320 e 20 tine=id
oo [T —TTU— JUUL— JHUU | [
. o o Voee = 240 Lines =4
HEYNE ‘
wowe 1 [T LI [T
A v - | Lin Lin ",
Pixel Data Dumemy Do | D1 |~ |='-'-ninna D3 E"m"w ® ° 8 o
MIN. TYP. MAX.
PARAVIETER SIS 24 bit 8 hit 24 bit 8 hit 24 bit 8 bit UNIT
DOTCLK Frequency ; 6.5 19.5 10 30 MHz
DOTCLK Period poTeL 100 333 154 513 ns
Horizontal Frequency (Line) i 14.9 22.35 kHz
Vertical Frequency (Refresh) fv 60 90 Hz
Horizontal Back Porch thep 68 204 tooreLk
Horizontal Front Porch thre 20 60 ToorcLk
Horizontal Data Start Point thep 68 204 tooreik
Horizontal Blanking Period thep + thrp 88 264 toorcix
Horizontal Display Area Hoisp 320 960 toorcLk
Horizontal Cycle Hevole 408 1224 450 1350 tootcLk
Vertical Back Porch tvep 18 Lines
Vertical Front Porch tvrp 4 Lines
Vertical Data Start Point tvep 18 Lines
Vertical Blanking Period tvep + turp 22 Lines
NTSC 240 Lines
Vertical Display Area PAL Voisp 280 (PALM=0) Lines
PAL 288 (PALM=1) Lines
) NTSC 262 Lines
Verical Cycle PAL Vevere 3 350 Tnes
SIGNAL TIMING IN DE MODE
1 Period (1 Frame)
:; Dummy Enable
240H {3H} >2H

_-—

DATA[23:0]

I

1 Horizontal Period

I

320 dotclk

3180 dotelk

DOTCLK

DEN

L

DATA[23:0)

|Jlé|3|9|320 1

Valid Data transfer area
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TFT TRANSMISSIVE LCD MODULES
YTS 350ELAK-01-100N 357, 320 X 240 DOTS, 1/240 DUTY

EXTERNAL DIMENSION AND DISPLAY PATTERN
P ! P B
320RCB}240 R I o
ol J ve e
n AR EEAE
X 13 BB2 23 RR6
i 14 gﬁf 3¢ sﬁf;m
e e
f o oot [ | o
s © . e
T o e mrm«zk/JL
S A s0s00
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x H) 7780 x 64.50 x 3.04 mm Supoly Voltage Voo -0.3 2.7 Vv
Active Area (W x H) 7008 x 5256 mm PPl Tolag Vooo 03 20 v
Viewing Direction 12:00 0 “clock Input Voltage Ve Vss-0.3 5.0 v
Number of Dots 320 (RGB) x 240 dots Operating Temperature
See page 8
Colors 16M Storage Temperature
Note (1): Current Drain per Pin excluding VDD and VSS: 25mA typical.
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL SIGNAL DESCRIPTION SPEC. VALUE
1 LED K LED Backlight ITEM SYMBOL | CONDITION UNIT
2 LED_A MIN. | TYP. | MAX.
3 X2/INC
7 Yo/NC . TFT Gate ON Voltage VeH 15.0 v
No Connection
5 Xi/NC TFT Gate OFF Voltage| Ve | Ta=+25°C -100 v
6 Y4/NC
7 RESET Reset Pin TFT Common &omH 2250 (323) 4(.)5 v
8 S Chip Select P Electrode Voltgge Vo . 20 (-24)
9 SCL Clock Pin of Serial Mode ”g: g; ms"%l#g:z ea((i)]g:::ﬂ ntg eglt‘lggée display quality: cross talk, contrast ratio and etc.
10 SDI Data Input Pin in Serial Mode Note (4): Ve is TFT gate operating voltage. The storage capacitance structure of this products is G (Storage on Common).
The low voltage level of Vg, signal must be fluctuated with same phase as Veom, in case of Storage on Gate structure.
11-18 BBo-BB; Blue Data Note (5)3 Environmental condition: 25°C:+5°C.
19-26 GGo-GGy Green Data Note (6): Operating Voltage Ve=3.3V
27-34 RRo-RR7 Red Data
35 ENABLE Display Enable Pin from Controller BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
36 HSYNC Line Synchronization Signal
SPEC. VALUE
37 VSYNC Frame Synchronization Signal ITEM SYMBOL | CONDITION UNIT
38 DOTCLK Dot-Clock Signal and Oscillator Source MIN. | TYR | MAX.
39 Vo Power Supply Forward Voltage Vi lF=20"2mA| 9.0 10.2 | 108 \
40 GND Ground Forward Current Ir 202 mA
Power Dissipation Pq l[F=20"2mA 0.384
Reverse Voltage \' 3.0 v
Reverse Current Ir mA
Luminous Intensity Lv 6000 cd/m?
l[F=20"2mA
Luminous Uniformity |~ ALy 75 80 %
Chromaticity Coordin X I_;|_=220m/é, 0.27 0.33
=25°
romaticty Coordmate™—y—1 % [ 027 033
Note (7): Operating temperature range Topr -30°C to +70°C; Storage temperature range Tsty -40°C to +85°C.
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TFT TRANSMISSIVE LCD MODULES
YTS 350ELAK-01-100N

3.5, 320 X 240 DOTS, 1/240 DUTY

TIMING OF POWER SUPPLY: DATA TRANSACTION TIMING IN PARALLEL RGB (24 BIT) INTERFACE (SYNC MODE)

DOTCKL I |

S | I

Il

I

i LU
I. 1 Hori: Pericd
320 dotelk 31~80 dotelk
I
DEN
DATA23:0] 1 |2 s —[!wl!ﬂ[am

Valid Data transfer area

(a) Horizontal Data Transaction Timing (a) Vertical Data Transaction Timing
— Hoe ™ 408 Vo = 262 Line
ver ® g3 Howsr = 320 wer " 20 oS ’
oo [T —TTU— JUUL— JHUU . [
. o o Voee = 240 Lines =4
HEYNE ‘
' wowe 1 [T vyuy
Pixel Data Dumemy o Jor |:‘-'-Hin_na oaid Durnerty L:‘ 2 L: o
MIN. TYP. MAX.
PARAVIETER SIS 24 bit 8 hit 24 bit 8 hit 24 bit 8 bit UNIT
DOTCLK Frequency fooroe 6.5 19.5 10 30 MHz
DOTCLK Period 100 333 154 51.3 ns
Horizontal Frequency (Line) i 14.9 22.35 kHz
Vertical Frequency (Refresh) fv 60 90 Hz
Horizontal Back Porch thep 68 204 tooreLk
Horizontal Front Porch thre 20 60 toorcLk
Horizontal Data Start Point thep 68 204 tooreik
Horizontal Blanking Period thep + thrp 88 264 toorcix
Horizontal Display Area Hoisp 320 960 toorcLk
Horizontal Cycle Hevole 408 1224 450 1350 tooreik
Vertical Back Porch tvep 18 Lines
Vertical Front Porch tvrp 4 Lines
Vertical Data Start Point tvep 18 Lines
Vertical Blanking Period tvep + turp 22 Lines
NTSC 240 Lines
Vertical Display Area PAL Voisp 280 (PALM=0) Lines
PAL 288 (PALM=1) Lines
) NTSC 262 Lines
Verical Cycle PAL Vevere 3 350 Tnes
SIGNAL TIMING IN DE MODE
1 Pericd (1 Frame
:;; Dummy Enable
240H i (34) =2H
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TFT TRANSMISSIVE LCD MODULES
YTS 350ELAJ-01-100T

3.5, 320 X 240 DOTS, 1/240 DUTY

EXTERNAL DIMENSION AND DISPLAY PATTERN
(o[ & |
N [I_[iovee
c% R [T REENXDB
2 358 o
N A
ot oms
[e1 [ oee
B
i S S = BE
£ W 0 o
g 3 ®3 o (34 oo
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x H) 77.80 x 64.50 x 4.04 mm Supply Voltage Vooio 03 40 Vv
i W xH 70.08 x 52.56
Acltlve.Area.( X ) X ,mm Input Voltage Ve Vss-0.3 5.0 Vv
Viewing Direction 12:00 0 clock :
Number of Dots 320 (RGB) x 240 dots Operafing Temperature See page 8
Colors 262K Storage Temperature
Note (1): Current Drain per Pin excluding VDD and VSS: 25mA typical.
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL SIGNAL DESCRIPTION SPEC. VALUE
1 ITEM SYMBOL | CONDITION UNIT
2 LED K MIN TYP. | MAX
3 LED Backlight : : :
7 LED_A TFT Gate ON Voltage [ Ve +10.0 +160 | V
5 X TFT Gate OFF Voltage | Ve | Ta=+25°C | -16.0 90 | v
6 Y,
7 X; Touch Panel TFT Common Veomh 2.5 +5.0 v
g Vi Electrode Voltage Voot -2.0 0
9 GND Ground ”g: g; ggmsrr#sTtg; ea(yg:::ﬂ ntg eglt‘lggée display quality: cross talk, contrast ratio and etc.
10 Vee Interface 1/0 Power Supply Note (4): Ve is TFT gate operating voltage. The storage capacitance structure of this products is Gt (Storage on Common).
- Note (5): Environmental condition: 25°C+5°C.
1 10Vce Power Supply for Analog Circuit Note (6): FT frame frequency advise 60 Hz.
D) GND Ground Note (7): Operating Voltage Ve=2.5 to 3.3V; 10V¢c=1.8 0 3.3V
13 RESB System Reset
14 DC Data or Command BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
15 RD 8080-System: RD (Regd Strobe Slgnal) SPEC. VALUE
16 WR 8080-System: WR (Write Strobe Signal) ITEM SYMBOL | CONDITION UNIT
7 cS Chip Select MIN. | TYR | MAX.
18-33 DB+5-DBg Data Bus Forward Voltage Vi [F=20"2mA| 9.0 10.2 10.8 v
34 GND Ground Forward Current I 20*2 mA
Power Dissipation Pq l[F=20"2mA 0.384
Reverse Voltage \' 3.0 v
Reverse Current Ir mA
Luminous Intensity Lv 6000 cd/m?
l[F=20"2mA
Luminous Uniformity |~ ALy 75 80 %
Chromaticity Coordin X I_;|_=220m/é, 0.27 0.33
=25°
romaticty Coordmate™—y—1 % [ 027 033
Note (8): Operating temperature range Topr -30°C to +70°C; Storage temperature range Tsty -40°C to +85°C.
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TFT TRANSMISSIVE LCD MODULES
YTS 350E LAJ'01 = 100T 3.5”, 320 X 240 DOTS, 1/240 DUTY

INTERFACE TIMING CHARACTERISTICS

Write Cycle Read Cycle

ver ;:|\-==.-.
05 Vans |
VDO
_1 |20 we
REST B
= oIE
10us
t
= % =0 8Voom —
oiE e —N " =
(=] RO
R
r— Dy-Dr{READ)
Rl 4
Dy-D; (WRITE) . ‘]}(-:_“.___v-n.:nuu —D—

Note (1): It “s recommended that /RD remains high for the whole Write Cycle.

TIMING OF POWER SUPPLY: PARALLEL 8080 TIMING CHARACTERISTICS  Vppio= 1.4V t0 3.6V, Ta=-40°C to 85°C

PARAMETER SYMBOL MIN. MAX. UNIT

Clock Cycle Time (Write Cycle) 75 ns
Clock Cycle Time (Read Cycle) (Based on Vor / Vor =0.3"Vooo/0.7 Vooi) foroe 450 ns
Address Setup Time between (R/W) and D/C tast 0 ns
Address Hold Time between (R/W) and D/C tam 0 ns
Address Setup Time between (R/W) and /CS tas2 0 ns
Address Hold Time between (R/W) and /CS tane 0 ns
Data Setup Time (Do to D7 Write) tosw 5 ns
Data Hold Time (Do to D7 Write) ToHw 5 ns
Data Access Time (Do to D7 Read) tacc 250 ns
Output Hold Time (Do to D7 Read) ton 100 ns
Pulse Width /CS Low (Write Cycle) PWest 40 ns
Pulse Width /CS High (Write Cycle) PWesh 25 ns
Pulse Width /CS Low (Read Cycle) PWest 500 ns
Pulse Width /CS High (Read Cycle) PWesh 500 ns
Rise Time i 15 ns
Fall Time t 15 ns
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TFT TRANSMISSIVE LCD MODULES

YTS 430ILAC-01-100T 4.3”, 480 X 272 DOTS, 1/272 DUTY
EXTERNAL DIMENSION AND DISPLAY PATTERN
1055+ 2 8L AF L e
104,30+ 0, 2¢TOUCH PAMEL ————
T — 4.3 MAY
EN 3504 A —355
%t? %
-
il AN
o z I
zged|h AL AR
T -BEZEL
o
1
= ?;,__.;:WW ak FHEAL ” F
w2 G | N.3£0.05—k—
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x H) 105.5x 672 x 4.9 mm Logic Power Supply Vooio -0.3 4.0 V
Active Area (W x H) 95.04 x 53.86 mm " Eioosé?f P‘,’t"ff SUPSP'V | \‘/’C' 83 gg x
Viewing Direction 12:00 0 "clock nigiog LATCul T ower Supely o — .
Power Supply of Analog Block V. 03 6.0 v
Number of Dots 480 (RGB) x 272 dots and Vieo/Voc Regulation o) e :
Colors 16M Power Pinfor Intemal Logic Cirou] Voo 0.3 2.7 V
Using External Vg - VL Ve - VoL -0.3 45.0 V
PIN CONFIGURATION Operating Temperature
See page 8
Storage Temperature
PIN SYMBOL SIGNAL DESCRIPTION
L NC No Connection ELECTRICAL CHARACTERISTICS, Ta=25°C
2 LED K LED Power
45 NC No Connection ITEM SYMBOL | CONDITION UNIT
6 GND Ground MIN. | TYP | MAX.
7 Vee Logic Regulator Power Supply
8 CPWM Duty Cycle Control Signal of CABC Function TFT Gate ON Voltage | Ve 15.0 Vv
9 SDO Data Qutput Pin in Serial Mode o
TFT Gate OFF Volt V Ta=+2 -10. v
10 SDI Data Input in Serial Mode. Internal Pull High Gate OFF Voltage o a=+25°C 00
11 SDL Clock Pin of Serial Interface TFT Common VeomH 42 v
12 CS Chip Select Pin of Serial Interface Electrode Voltage VeomL -14
13 ENABLE Input Data Enable Control Note (1): Veom must be adjusted to optimize display quality: cross tak, contrast raio and efc.
i Vonc Verical SYNC Input with Negative Polarty ok v T s e v
. . . - Note (4): Envi I condition: 25°C£5°C.
15 HSYNC HOFIZOI’IKfﬂ SYNG Input with NeQatlve POIar|ty Ng: %5}: Rg;g;gﬂ?eevr\ll?veﬁgpn:tflg?pane\ \-i;h‘l on s as below: gate width is 1.5 ms. Ven / Vou / Ver / Veomare referred to dri-
16 DISPLAY Display ON/OFF Mode Control ver G specification. )
17 DOTCLK Clock Signal for Data Latching and Internal Note6)-Operating Voltage Voc=3.3Y
Counter of the Timing Controller. o
TR m Sround BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
19-26 Br-Bo Blue Data Bit SPEC. VALUE
27-34 Gr-Go Green Data Bit ITEM SYMBOL | CONDITION UNIT
MIN. | TYP. | MAX.
35-42 R7-Ro Red Data Bit
V) GND Ground Forward Voltage Vi I =20mA: 186 | 198 | 210 v
44 RESET Active Low Global Reset Signal Input Reverse Current Ir - Aperture: 1°, 15.0 mA
12 Point;
45 10Vce Interface 1/0 Power Supply Luminous Intensity Lv |- TheMeasure- | 5200 cd/m?
46 Ve Liquid Crystal Analog Circuit Power Supply Average ment Instrument [~ %
47 GND Ground X is BM-7; T 7%
48 DRV, Power Transistor Gate Signal for the Boost Converter 1 Chromaticity Coordinate miﬁ:;?fo;% : :
49 VFB4 Main Boost Regulator Feedback Input 1 Y 0.245 0.295
50 GND Ground
51-54 \\((%" XE The Pins of Touch Panel
55 GND Ground
56 NC No Connection
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TFT TRANSMISSIVE LCD MODULES

YTS 430' LAC-01 - 1 OOT 4.3”, 480 X 272 DOTS, 1/272 DUTY
AC CHARACTERISTICS
Vopio=1.8 t0 3.6V, DVss=0V, Ta=25°C, 480 RGB x 272

PARAMETER SYMBOL | MIN. | TYP. | MAX. | UNIT

Clock Cycle fok @ 9 MHz

Hswec Cycle 1/th 1714 kHz

Vswe Cycle 1iv 59.94 Hz

Horizontal Signal

Horizontal Cycle th 525 | 525 | 605 | CLK

Horizontal Display Period tdh 480 | 480 | 480 | CLK
Horizontal Front Porch thf 2 2 82 | CLK

Horizontal Pulse Width thp @ 2 41 | 41 |CLK

Horizontal Back Porch thh @ 2 2 41 | CLK

Vertical Signal

Vertical Cycle tv 285 286|399 | H®

Vertical Display Period tvd 272 1 272 | 272 | H®

Vertical Front Porch tvf 1 2 | 227 | H®

Vertical Pulse Width tvp @ 1 10| 11 |H®

Vertical Back Porch tvb @ 1 2 11 |H®

Note (1): Unit: CLK=1/fo.x, H=th
Note (2): It “s necessary to keep tvp+tvb=12 and thp+thb=43 in Sync Mode. DE Mode is unnecessary to keep it.

Parallel RGB Input Timing
bvp s Ll bt
I I
wso LU TR QERRRRRRARE AR
- RN IM\
. | L
oe || || 1] N
Tond rvalid '}i st line }( 2d line ): 3rd ling 1:1’ }(: last line \{ rvalid
" - th s
a LML LT L LT LT
|-.1_..| | | |
oE e
an7-Gn0 invalid }(L_)i _}(J»}{ irnald
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TFT TRANSMISSIVE LCD MODULES
YTS 570ELAA-01-100T 5.7", 320 X 240 DOTS, 1/240 DUTY

EXTERNAL DIMENSION AND DISPLAY PATTERN
I It ce08 T2
:mm 116,20 A;/PAAA) d 550 690 34—
W ( e e
n aE mmae
o 3 320R[:BX240 84 o | B0 | e | me
HICH | XR 338 T
§ 5 z B3 29 R7
‘ I P T I T T
m LF 2606 |Red T D ! 12 B6 32 cLk
N = | S
‘ White . l 15 ¢t 35 veL
. s |40 L3 contoct soe [ contoct se :j Zj Z‘; Zz’afu
g PLOG=30 g% 8 010%0.05 | - o - AN
] P N atetete
= = = 57 5 = =3 |
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x H) 126.0 x 101.55 X 6.9 mm Supply Voltage Voo -03 70 v
@ -
Active Area (W x H) 118.26 x 89.40 mm Loz‘,‘g%'yt‘:"t‘%%iage \‘/’DD gg ;g v
— " n - v IC Uutpu ouT -0. .
Viewing Direction 12:00 0 clock Tput Voltage Vi 03 Vor 703 v
Number of Dots 320 (RGB) x 240 dots Operating Temperature Soo 0a00 8
Colors 16M Storage Temperature pag
Note (1): All of the voltage listed above are with respective to GND=Vss=0V
Ngte (2): Device is subjest to be dmaged permanently if stresses beyond those absolute maximum ratings listed
above.
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL | I/0 SIGNAL DESCRIPTION SPEC. VALUE
1 POL 0 Polarity Signal to Monitor Veom Signal ITEM SYMBOL | conDITION UNIT
2 RESET | Hardware Reset MIN. | TYP. | MAX.
3 SPENA | The Pin of Touch Panel
7 SPCK 1 Sorial Port Clock TFT Gate ON Voltage VeH 15.0 v
5 SPDA 110 Serial Port Data Input/OUtput TFT Gate OFF Voltage Ve Ta=+25°C -10.0 v
6-13 Bo-Br | Blue Data Bit 0 to Blue Data Bit 7
421 | GoGr | | Green Data BIt 0 to Green Data Bit 7 TFT Common gcomﬂ 2250 5(-)5 v
2229 | ReRr [ | Red Data Bt 0 to_Red Data Bit 7 Electiode Voltage | Vet | il
30_|__HS__ | 1 | Forizontal SYNC Input in Digial RGB Mode N Vo T Gtcopng e,
31 IVS | Vertical SYNC Input in Digital RGB Mode ”g}g gif\éﬁbffo lFngg‘ﬁ Ctmﬁ}gr']&l ;%“Eg% .
32 CLK | Clock Signal Noleg)g Reference waveform for panel light on is s below: Gate width is 1.5 ms. Vs / Voi/ V. / Veow are referred to dri-
I ification.
33 Voo I Analog Power Yot (&, Operatng Volage Vec=5.0V
34 Vee | Digital Power
35 VoL 0 Neg.apve Power Qutput P'|n for Gate DI"IVGT BACKLIGHTI NG CHARACTERISTICS, Ta — 25°C, LED
36 Ve 0 Positive Power Output Pin for Gate Driver
i SPEC. VALUE
37 Veom 0 | Power Supply for the TFT Display Common Electrode ITEM symsoL | conprmion UNIT
38 DEN | Input Data Enable Control MIN. | TYP. | MAX.
39 GND ' Digital Ground Forward Voltage vy k=Typ. | 90 | 96 | 102 | v
40 AVss ! Analog Ground Forward Current Ir 140 mA
Luminous Intensity Ly [lr=Typ./Chip| 4500 | 5000 | 5500 | cd/m?
Luminous Uniformity |~ ALy Ta=25°C 75 %
Chromaticity Coordinat X 0.27 | 0.292 | 0.287
romaticity Coordinate v 027 10270 | 0310
jote (9): Operating temperature range Topr -30°C to +70°C; Storage temperature range Tsty -40°C to +85°C.
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TFT TRANSMISSIVE LCD MODULES

YTS 570ELAA-01-100T

5.7”, 320 X 240 DOTS, 1/240 DUTY

TIMING OF POWER SUPPLY: SIGNAL TIMING IN DE MODE
HS Pulse WidthCLK, ENABLE and DATA Timing Waveforms
1 Period (1 Frame
240H __if"' DummyEﬂT;:» »2H
coron. | NNOATASAAAAAAEY il
oATARS ) HI_H-'HHHHHHI___,_Eﬂ‘t'k-l-l.l.l_,lﬁ_l L[l
1 Horizental Period -
320 detelk 31~B0 dotelk

DOTCLK 1 H [ J.I-”-
DEN L

DATA[23:0) ' | : | ’ | |“"|3““|3’°

Valid Data transfer area
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TFT TRANSMISSIVE LCD MODULES
YTS 700RLAB-01-100N 77, 800 X 480 DOTS, 1/480 DUTY

EXTERNAL DIMENSION AND DISPLAY PATTERN

=3, = = = = [y Tsnso. ] ey ] snsor
Lo 21| 65
2 | ow 2] o
3 | ¢ 3] 6
163203 4 | Pl )
orome L 5 | e %] @
s i 6 | vee %] Gl
S IEF_ 2503 7‘“”7| 7| vee 2]
| i 8 [N 8]
‘|' 9 | DB 29| RS
i [0 [ o 30 | #
| 3 It — FYIN G | T
H F 12 | 6 32 o
o § 4 . T S | r
I - - il rrosi-uzsc-F09 | B 34| R
H TrsTooRLaD-o1—Toan G [ slw
Dot 5 16 | o 36 |0
— ks " 17 | B2 37| G\
1 bl " 1 18 [ Bl 38 | DOLK
{Mire Colorvhite; [ I [ ] — 19 | B0 39 |60
Vottage T [ 20 [ o 0] oo
Qe Color Recd -
TP

¥ = || _amaxccontrat_soard region negnt>
" e | o SR
B I = Pin No. [Symbol [Wire Color
EE — — =T T ‘E 1 |VLEDA Red

E 2 JVLEDK White

MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS GND=0
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x H x D) 165.0 x 104.44 x 5.2 mm
Active Area (W x H) 152.4 x 91.44 mm Power Voltage Vee -03 6.0 Vv
_Pixel Size_ 190.5 x 190.5 um Input Logic Voltage © Vi -0.3 Voo +0.3 Vv
Viewing Direction 6:00 0 clock -
Number of Dots 800 (RGB) x 480 dots Operating Temperature See page 8
Color Sturation (NTSC) 45 % Storage Temperature
Colors 16M Note (1): DCLK, DE, Ry to Rs, Go to Gs, By to B
PIN CONFIGURATION
ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL SIGNAL DESCRIPTION
1-2 GND Power Ground SPEC. VALUE
3 NC No Connection ITEM SYMBOL | CONDITION UNIT
4-7 Vee Power Supply for Digital Circuit MIN. | TYP. | MAX.
8 NC No Connection
9 DE Data Enable Power Supply Voltage |~ Vee 3.0 33 36 v
10-12 GND Power Ground Input Logic
) Vi 0.7V, V v
13 Bs Blue Data 5 (MSB) High Level © " ¢ *
14 By Blue Data 4 Input Logic
T B, Biue Data 3 Low Level ® i 0 03Vea] ¥
16 GND Power Ground Note (2): DCLK; DE, Ry to Rs, Go to Gs, By o Bs.
18 B4 Blue Data 1
19 Bo Blue Data 0 (LSB)
20 GND Power Ground YT
21 Gs Green Data 5 (MSB) ok 1 5 ~{ TiurxG costRoLLER [T 4
22 Gq Green Data 4 - 3 ) ) T
23 G3 Green Data 3 il DC/DC CONVERTER & A~
2| Pover G e il e
25 Go Green Data 2 — ki : | e
26 G Green Data 1 o ~ woavex | = monan o
27 Go Green Data 0 (LSB)
28 GND Power Ground
29 Rs Red Data 5 (MSB) o
30 R Red Data 4 BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
- GR3 i D(;ﬂa - ITEM SYMBOL | CONDITION SPEC. VALUE UNIT
32 ND Power Ground
33 Ro Red Data 2 il [N LS
34 R Red Data 1 LED Current © ILep 160.0 mA
35 Ro Red Data 0 (LSB) LED Voltage Viep 99 v
36-37 GND ___ PowerGround LED Life Time Ly 10000 | 20000 hr
38 DCLK Clock SlgnaIS; Latch Data at the Falllng Edge Note (3): There are 8 groups LED shown as below, Viep=9.9V; lep=160mA.
39-40 GND Power Ground Note (4): Brightness to be decreased to 50% of the initial value.
Note (5): Pin 1=Vie_a= Red, LED_Anode; Pin 2 =Vyep «=White, LED_Cathode.
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TFT TRANSMISSIVE LCD MODULES
YTS 700RLAB-01-100N

77,800 X 480 DOTS, 1/480 DUTY

AC CHARACTERISTICS
PARAMETER SYMBOL| MIN. TYP. MAX. | UNIT Clock and Data Input Waveform
Data Setup Time Tosu 6 ns
Data Hold Time Toro 6 ns
DE Setup Time Tesu 6 ns
CLK Frequency Fepn 29.40 33.26 42.48 MHz %
CLK Period Tepn 2354 | 30.06 | 34.01 ns ok Wy, “{—
CLK Puise Dty ICWH S I I (FRSSISE] g b L
. owL 40 50 60 % EX0) m ;-T:.-., "'};:E‘ — Ve i Vo o .
DE Period Toew+Toec[ 1000 1056 1200 Tern -
DE Pulse Width Toen 800 Teen
DE Frame Blanking Toes 10 45 110 | Toex+Toed
DE Frame Width Toe 480 Toer+Toe
DATA INPUT FORMAT
1| Period (1 Frame)
Toe Toes

LA AT

=

DATA[23:0]

il

DCLK

DE

LN

1 Horizamal Period

Toer

ToeL

DATA[23:0]

1 [2] 2]

N2NA N

Valid Data transfer area
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TFT TRANSMISSIVE LCD MODULES
YTS 700RLAB-01-100T

77,800 X 480 DOTS,

1/480 DUTY

EXTERNAL DIMENSION AND DISPLAY PATTERN

ET

)

RIGHT

)

SYMBOL SYMBOL

(2 [ &0 3 c:\n
M 13 B5 3] R2
14 B4 M| R
wT 5B )
16 GND | 36 [ GW
17 B2 37| G\
18 Bl | 38 [ DCLK
19 BO 391 O\
I e | o P T | I T
b ‘E
t
S¢ = = =T =
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER YMBOL MIN MAX NIT
Module Size (W x H x D) 165.0 x 104.44 x 6.6 mm SYMBO . . v
Active Area (W x H) 152.4 x 91.44 mm Power Voltage Vee -03 6.0 Vv
_Pixel Size_ 190.5 x 190.5 um Input Logic Voltage Vi -0.3 Vee +0.3 Vv
Viewing Direction 6:00 0 clock -
Number of Dots 800 (RGB) x 480 dots Operating Temperature See page 8
Color Sturation (NTSC) 45 % Storage Temperature
Colors 16M Note (1): DCLK, DE, Ro to Rs, Go 0 Gs, Bo 10 Bs
PIN CONFIGURATION
ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL SIGNAL DESCRIPTION
1-2 GND Power Ground SPEC. VALUE
3 NC No Connection ITEM SYMBOL | CONDITION UNIT
4-7 Vee Power Supply for Digital Circuit MIN. | TYP. | MAX.
8 NC No Connection
9 DE Data Enable Power Supply Voltage | Vcc 3.0 33 36 v
10-12 GND Power Ground Input Logic
) Vi 0.7V, V v
13 Bs Blue Data 5 (MSB) High Level © " ¢ *
14 By Blue Data 4 Input Logic
T B, Biue Data 3 Low Level ® i 0 03Vea] ¥
16 GND Power Ground Note (2): DCLK, DE, Ry to Rs, Gy to Gs, By t0 Bs.
18 B4 Blue Data 1
19 Bo Blue Data 0 (LSB)
20 GND Power Ground i —— _Lvos TNPUT/ -
21 Gs Green Data 5 (MSB) s — TTMING CONTROLLER : [> S
22 Ga Green Data 4 o 2 DC/DC CONVERTER & E
23 Gs Green Data 3 w " REFERENCE VOLTAGE ﬁ
24 GND Power Ground CETRATOR
LI Green Dt 2 e B — s T
26 G1 Green Data 1 D —
27 Go Green Data 0 (LSB) Sw[‘)}l:l‘:ﬁ ::
28 GND Power Ground
29 Rs Red Data 5 (MSB) o
% R Red Do 2 BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
- GR3 i [Z:ta - ITEM SYMBOL | CONDITION SPEC. VALUE UNIT
32 ND Power Ground
33 Ro Red Data 2 il [N LS
34 R Red Data 1 LED Current ©® ILep 160.0 mA
35 Ro Red Data 0 (LSB) LED Voltage Viep 99 v
36-37 GND ___Power@round LED Life Time © Ly 10000 | 20000 hr
38 DCLK Clock SlgnaIS; Latch Data at the Falllng Edge Note (3): There are 8 groups LED shown as below, Viep=9.9V; lep=160mA.
39-40 GND Power Ground Note (4): Brightness to be decreased to 50% of the initial value.

Note (5): Pin 1=Vie_a= Red, LED_Anode; Pin 2 =Vyep «=White, LED_Cathode.
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TFT TRANSMISSIVE LCD MODULES
YTS 700RLAB-01-100T

77,800 X 480 DOTS, 1/480 DUTY

AC CHARACTERISTICS
PARAMETER SYMBOL| MIN. TYP. MAX. | UNIT Clock and Data Input Waveform
Data Setup Time Tosu 6 ns
Data Hold Time Toro 6 ns
DE Setup Time Tesu 6 ns
CLK Frequency Fepn 29.40 33.26 42.48 MHz %
CLK Period Tepn 2354 | 30.06 | 34.01 ns ok Wy, “{—
CLK Puise Dty ICWH S I I (FRSSISE] g b L
. owL 40 50 60 % EX0) m ;-T:.-., "'};:E‘ — Ve i Vo o .
DE Period Toew+Toec[ 1000 1056 1200 Tern -
DE Pulse Width Toen 800 Teen
DE Frame Blanking Toes 10 45 110 | Toex+Toed
DE Frame Width Toe 480 Toer+Toe
DATA INPUT FORMAT
1| Period (1 Frame)
Toe Toes

LA AT

=

DATA[23:0]

il

DCLK

DE

LN

1 Horizamal Period

Toer

ToeL

DATA[23:0]

1 [2] 2]

N2NA N

Valid Data transfer area
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TFT TRANSMISSIVE LCD MODULES
YTS 700RLAB-02-103N

77,800 X 480 DOTS, 1/480 DUTY

EXTERNAL DIMENSION AND DISPLAY PATTERN
0.1905
xv;,;,r o 0.0635
65 S Ehsi/n pIN [svupor | [piv] supor
e — 1210 A4 s . 1w o | G
17 ] Py - 10.0£0.5 ‘ m 2 | vee 2] 6
T T = y —" = = = 5 g 3 | e 23 | vss
. - ) 3 } s e |[ful e
I “ / N JST - 6 | IE 2% | G0
: BHSR-02VS-1 7| uss || 2r | vss
! ,gxy/ 8 | N 8 R
FRC CONVECTOR e 9 | vss 29 | Re
) 0 [ N 0] ®
H (1 1 i} 1] vss 31 VsS
| B 32| R
i g 1| B 3| Rl
— — A & T 34| ko
A— 15 VS§ 31 N
16 | B2 36 | vss
_ | Bl 37 | vss
h - - - [1 SECTION A-A Pin No. |Symbol Wire Color 18 B0 38 DCLK
1 VLEDA Red 19 VSS 39 1SS
2 |VLEDK Black 20 | 6 10 | vss
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x H) 166.6 x 109.4 x 10.0 mm Power Supply Voltage ” Voo -0.3 70 V
Active Area (W x H) 1524 x 9144 mm Power Supply Voltage ™ \\;DDA -0.3 135 v
—_— - 7 Logic Output oltage ouT -0.3 7.0 V
Viewing Direction 6:00 0 clock Tnput Volage Vs 03 Vo703 v
Number of Dots 800 (RGB) x 480 dots Operating Temperature S o
Color Sturation (NTSC) 16M % Storage Temperature ee page
Note (1): All of the voltage listed ab ith ive to GND=Visss=0V/
Pl N CO N Fl G U RAT' O N N§:g EZ)): De\l/)icte ies‘gjﬁgset tlgtge 3n?avgee?!r?)emr,&aaisn%\e;}}vsetrtgsses bey?)snd those absolute maximum ratings listed
apove.
PIN SYMBOL | 1/0 SIGNAL DESCRIPTION
14 Voo [ +3.3V Power Supply ELECTRICAL CHARACTERISTICS, Ta=25°C
5 NC | No Connection
6 DE | Input Data Enable Control SPEC. VALUE
7 Vss | Ground ITEM SYMBOL | CONDITION UNIT
8 NC | No Connection MIN. | TYP. | MAX.
9 Vss | Ground
10 NC | No Connection TFT Gate ON Voltage Ven 16.0 18.0 19.0 v
11 Vss | Ground N
12 Bs | Blue Data 5 (MSB) TFT Gate OFF VOItage Ve Ta=+25°C -70 -6.0 -5.0 v
13 B4 | Blue Data 4 TFT Common
14 B | Blue Data 3 Electrode Voltage Veonoc 45 [ 46 1 54 v
15 Vss I Ground Note (3): Veom must be adjusted to optimize display quality: cross talk, contrast ratio and etc.
16 B | Blue Data 2 ”me (g): gsu is lﬂ ga:e operatting vo‘I:age.
te (5): 3
i B, I Blue Data | Not ) Eavoniend ot Z‘%a@gfscc.
Note (7): Digital Power Input of Driver IC: Vg min, > 3.2V
18 By ' Blue Data 0 (LSB) Not ). Oprtng atspor sy
19 Vss | Ground
20 Gs | Green Data 5 (MSB)
21 [ | Green Data 4
22 G3 | Green Data 3
23 Vss I Ground BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
24 Go | Green Data 2
25 Gy | Green Data 1 . syMpotlconpimioN SPEC. VALUE T
26 Go | Green Data 0 (LSB) MIN. TYP. MAX.
27 Vss | Ground
28 Rs | Red Data 5 (MSB) Forward VOItage Vs [r=200mA 9.0 9.9 10.5 v
29 Rs | Red Data 4 Forward Current Ir 200 mA
3‘1) GFILSD : Reéi Da‘z 3 Power Dissipation Py 198 W
roun - . 2
7 m I Rod Data 2 Lumlnous. Intensity Ly 3800 | 4000 cd/m
ER) = T Red Data 1 Permeation LCD v lF=200mA | 450 cd/m?
34 Ro | Red Data 0 (LSB) Luminous Uniformity | ALy 75 80 %
363 537 \h/IC : = %mnegmn Chromaticity Coordinatel——| ‘faonre |00 | 031 ] 034
= A Txers romaticty Goordmatel™—y=—1 Tesras [ 028 | 031 | 034
e T Operating Termperature range Topr 20°C 10 T70°C; 0T 80T,
3940 | Vs |1 Ground A o o o Eoper e Ty 3 o
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TFT TRANSMISSIVE LCD MODULES
YTS 700RLAB-02-103N

77,800 X 480 DOTS, 1/480 DUTY

TIMING OF POWER SUPPLY: SYNC MODE

TIMING OF POWER SUPPLY: DE MODE

PARAMETER SYMBOL | MIN. | TYP. | MAX. | UNT PARAMETER SYMBOL | MIN. | TYP | MAX. | UNIT
CLK Frequency For 33.26 MHz CLK Frequency Forn 33.26 MHz
CLK Period T 30.06 CLK Period L 3006 s
ero OPH : ns CLK Pulse Duty Town 40 50 60 %
CLK Pulse Duty Town 40 50 60 % DE Period Toen+ Toee | 1000 | 1056 | 1200 | T
HS Period Ty 1056 Torm VS Pulse Width Ton 800 Tom
HS Pulse Width T 1 128 Temm V'S DE Time Ths 10 45 | 10
- - VS Active Time Tep 480
HS-first Horizontal Data Time Ths STHD [7;0] +88 © Tepn OEV Pulse Width Toev 150
HS Active Time Tha 800 Teem CKV Pulse Width Torw 133
VS Period T 505 T DE Internal-STV Time T 7 T%EH *
V5 Puko W T ; 5 T DE Intemnal-CKV Time T, 0 pEC
- DE Internal-OEV Time T3 23
V5 DE Time Tus STVD [6:0] +8 T DE Internal-POL Time T 157
VS Active Time Twa [ 480 | Th STV Pulse Width i
Note (1): Tus+ Tua< Tn Note (1): Tus+ Ta< Th.
CLOCK AND DATA INPUT WAVEFORM
DE CE el
? i Ton
CLK _\L f’ CLK Hm_:h 2 /—\_fx—'-r 4 / w\{ N
(EDGSL=L) o [EDGSL=T} T E o
ox7) ox[70) (i X e
S5 G Gl T VI . VI S (R G T G U L ey e U AV B i WD e T
vs n{ T " Vs ﬂr_’ ” ﬂ’
HS i =4 '}’m 4 ‘1_“_ i HS E c‘,_"j _'TE’ . \:L.\ /
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TFT TRANSMISSIVE LCD MODULES
YTS 800SLAA-01-100T 8", 800 X 600 DOTS, 1/600 DUTY

EXTERNAL DIMENSION AND DISPLAY PATTERN
' N 26 e1
[ e P NE 27
3 N | 2a RT
[J] sooxrGBX600  |YU ; oo w ::
1 8 VeoM | a1 Re
” =3 32 Ry
g | woor | 33 Rz
I 1 . I AR
N _ {} H e | 7 | a7 | oox
) 13 e 38 CND
b~ 14 BS 39 LR
| | | YU uf g tel
| A i | sz | | e
1a | Bt 43 | avop
l | XL xR|| B
3 21 c8 48 VOON
] e YD Sretore
T T ST cowcr sz Fm ; 24 =] 49 I3
= [ (| \NE— g 25 | ez | s | we
easotar] INPIEPING PN
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS G
ITEM SPECIFICATION UNIT PARAMETER SYMBOL MIN. MAX. UNIT
Module Size (W x H x D) 183.0x 141.0x 7.0 mm Digital Supply Voltage Ve -0.5 5.0 V
Active Area (W x H) 162.0x 1215 mm Analog Power Supply Voltage Q)’DD 0.5 150 v
Viewing Direction 6:00 0 clock TTFFTT S:Q?CC:(?IL\IF\\/%}; ggi V(G;': Vgﬁfz 5 %2:? ¥
Number of Dots 800 (RGB) x 600 dots Operating Temperature S .
Color Sturation (NTSC) 16.7M % Storage Temperature €€ page
Note (1): Voltage listed above are with respective to GND=0V. Ta=25°C.
Nll))te (2): Device is subjest to be dmaged permanently if stresses beyond those absolute maximum ratings listed
above.
PIN CONFIGURATION ELECTRICAL CHARACTERISTICS, Ta=25°C
PIN SYMBOL | 1/0 SIGNAL DESCRIPTION
1-4 NC No Connection SPEC. VALUE
5 GND__[ P Power Ground ITEM SYMBOL UNIT
6 Veom | Common Voltage MIN. | TYP. | MAX.
/ Vee P Power for Digital Circuit — -
3 MODE T DE 7SYNC Mode Select ® Digital Power Supply Voltage Vee 3.0 3.3 3.6 Vv
9 DE | Dat'a Input Enable Analog Power Supply Voltage AVpp 102 | 104 | 10.6 v
}(1) xg : H\(:?Iizt(l)%alla?g%\(ig}ﬁ;ht Digital Operating Current © e 10.0 mA
o i I Blue Data (VISE) Analog Operating Current IA Vpp 25.0 mA
13-18 Bs- B, T Blue Data Frame Frequency FFrame 60.0 Hz
19 By | Blue Data (LSB) TFT Device ON Voltage Ve 153 | 160 | 16.7 v
20 Gr ' Green Data (MSB) TFT Device OFF Voltage Ve | 77 | 70 | 63 | V
21-26 Gs- G | Green Data TV
57 Go T Green Data (LSB) Common Power Supply Voltage com 3.6 Vv
28 Ry | Red Data (MSB) Logic High Input Voltage Vih 0.7 Vee Voo '
29-34 Rs - R | Red Data Logic Low Input Voltage Vi 0 03Vee| V
35 RO | Red Data (LSB) Note (3): Test conditionzvcc:S.SV; Test paﬁtern: Black »
36 GND P Power Ground Note (4): Please adjust Veom to make the flicker level be minimum.
37 DCLK | Sample Clock
38 GND P Power GSround ‘ BACKLIGHTING CHARACTERISTICS, Ta=25°C, LED
39 L/R | Right / Left Selection ¥
40 U/D | Up / Down Selection SPEC. VALUE
b ITEM SYMBOL | CONDITION UNIT
4 Ve P Gate ON Voltage MIN VP | MAX
42 VoL P Gate OFF Voltage ; . .
43 AVpp P Power for Analog Circuit Backlight Voltage VbL 99 10.5 v
44 RESET | Global Reset Pin
T NG No Connection LED Current Ir 180 225 mA
46 Veom | Common Voltage Power Consumption PsL 1782 12362.5| mW
47 DITHB | Dithering Function © Life Time © 10000 hr
7 94_85 0 GNNCD P Egvézrnﬁ:i%g?] Note (5): Brightness to be decreased to 50% of the intial value.
- — - CIRCULT _ AGRAN
[lg‘;? (ﬁs)weglla\gglg mode select, normally pull high: High - DE Mode; Setting f Scan Control Input ety TF=180nA VE=9.9V
Note (7):Globallﬂes§C Pin. Active Io¥vt0 er:]trlar reﬁelsta‘tle. SUE%es;to u/D L/R Direction lalulalTlalalalala
ting wit t circut for stability. igh. - <
Noto ) Dihting unctoncnal o, Nornaly pul g~ GND_| Vi [uptoDoun, LefoRigh i il R
DITHB="1“. DisaLbs\eBnyemafl (ilitt;]erifr{? nyé]%tion.g:or 18 bi(t;sNFBGB interfa- Vee GND | Down to Up, Right to Left
) t tw ts of all It to GND. -
CD?TE{%T%C En%ble int‘emgl githe?ing functigna. Fgrs%i gits RGB interface. GND GND_ | UploDoun, ngmto!.eﬂ
Note (9): The 39 and 40 pin (L/R, U/D) scanning direction set section. Voo Voo | Down to Up, Left o Right
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TFT TRANSMISSIVE LCD MODULES

YTS 800SLAA-01-100T 8”, 800 X 600 DOTS, 1/600 DUTY
TIMING CHARACTERISTICS: HORIZONTAL TIMING CHARACTERISTICS: VERTICAL
PARAMETER SYMBOL MIN. TYP. MAX. | UNIT PARAMETER SYMBOL MIN. TYP. MAX. | UNIT
Horizontal Display Area Tho 800 CLK Vertical Display Area Tw 600 th
CLK Frequency Fow 40 | S0 | MHz VS Period Time Ty 624 | 635 | 700 |
One Horizontal Line Th 862 1056 1200 CLK - -
HS Pulse Width Torw 1 40 | cK VS Pulse Width i ! i
HS Back Porch T 46 CLK VS Back Porch Tws 23 th
HS Front Porch Ther 16 [ 210 | 854 | clK VS Front Porch Turp 1 | 12 | 7 th
Horizontal Input Timing Vertical Input Timing
HSD H'?.M : l_
e U UUUUUUUUUU WU UinUinuyT gy m A
DOT-D00 | ) EEEE ) 1
orr-ot0 ) '_1 a
oron (1 oo TV T TH T -7
=1 o UM |
:gém - trb tvel L
DEN
b - ks i ™
H Blanking i) Actvn Aven (v *H feoni porch (b |
Totsl Area () ;
AC CHARACTERISTICS
PARAMETER MIN. TYP MAX. UNIT Power ON / OFF Sequence
Ti 1 2 ms
Tz 0 60 ms
T 200 ms ! Zﬁ
T 200 ms Power suppry\fccm% i § i
Ts 1 ms -;;
Ts 1000 ms | e
i L? Valid data ON
Interface signal
Power supply for ? BLON T T5
Backlight unit OFF OFF 16
AC CHARACTERISTICS
PARAMETER SYMBOL MIN. TYP. MAX. | UNIT AC Electrical Characteristics
CLKIN Cycle Time Tep 20 ns i
CLKIN Pulse Duty Town 40 | 50 | 60 % CLKIN COFER G N N SN\
VSD Setup Time Tosr 8 ns LN, . l
VSD Hold Time Tu 8 ns Dats ————{ e i X K K=o )
HSD Setup Time Thist 8 ns DEN ”7‘_~_ !
HSD Hold Time Thio 8 ns :
Data Setup Time © Tosu 8 ns CLKN ~ N\ /N /N SN NS NS NS
Data Hold Time Towo 8 ns I T .
- VvSD wy | Vi
DEN Setup Time Tesu 8 ns C
DEN Hold Time Ter 8 ns HSD i a— ' N/
Note (1): Do [7;01, D (701, D2 [7;0] to CLKIN. n
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CUSTOM-DESIGN LCD PANELS

YDDC1001ABTRP
1.07+ PITCH 2.54X18=48.28
15 ,——17.5 + 03
T
DD,DDDDDDDDDDDDDDDDD 2
20 T
o
- L@lm !
15 N oo X o
; g o o % g -
o = il F H TTEM SPECIFICATION
~ @ w
; U q 8 ) ! 8 LCD Type ™
‘ = K DP1 a7 +024![F :I Display Mode Positive
= Drive Method 3V, Statio
|
KN | e
1r Viewing Angle 6:00
20 :‘75 + 03 Connector Pin
45.6 VA, 4 L qpo Operating Temperature| ~ 0°C to 60°C
508 + 0.2 Storage Temperature | -10°C to 70°C
YDDC4588AAYHP
&.018140.2:0 PITCH 0.8x7=12.9137 4.7043
‘ o 1.2683
T tes24 .
o 1.2683
3 THHAHHIN |
d Ll
o« = 1 - 2 L]
— - ' =8 i
8 3 B:' e g S oH o o TTEM SPECIFICATION
¢ B %‘ o ~ H LCD Type ™
® g ¥ B S 8
~ R ILU-I x - 9 g E g Display Mode Positive
J E . = i ] g Drive Method 2.7V, 1/3 Duty, 1/2 Bias
! t e R * -
[~} < Polarizer Type TH
+ H Viewing Angle 12:00
-] -
LH (24.4900 J § g Connector Pin
- Al Operating Temperature| ~ 0°C to 50°C
VA 34.4520
13836 pAX 41,0035 + 0.5 Storage Temperature | -20°C to 80°C
YDDC4179AATRZ
70 £ 0.0~
Rz
b , ITEM SPECIFICATION
p: LCD Type ™
T g Display Mode Positive
E # Drive Method 4.7V, 1/4 Duty, 1/3 Bias|
s Polarizer Type TR
3 1130VA 7 Viewing Angle 6:00
Connector Zebra
Operating Temperature| ~ 0°C to 50°C
Storage Temperature | -10°C to 60°C
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CUSTOM-DESIGN LCD PANELS

YDDC4617AATRZ
52.0 £ 0.2
7.00 £ 0.10 — = A90VA =
PITCH 2.00X12=38.00 § X2
- F—1.00 - 200 = '
OO Oouooooooaoianinlee é I«
! T
:L 1 g q 1 1 b bl bl q m #
o o < W W W g g ITEM SPECIFICATION
+a2 | G o O o o O § |
= 3 g " . L L 4 S - D - Display Mode Positive
T 'l' 1 N S DriveMethod |5V, /4 Duty, 1/3Bias
s ™~ A Polarizer Type TR
A2 [J00000000000000000[]4 \m_o i b 8 Viowing nge 6:00
—{ —1.00 2.00 —{ e 2.85MAX Connector Zebra
7.00 + 0.10- PITCH 2.00X18=38.00 Operating Temperature| ~ 0°C to 50°C
Storage Temperature | -10°C to 60°C
YDDH3015HPTHP
400 + 02— - : nti
230 £ 010 AITCH 1.0 32 | 2 OMAX Without Screen Printing.
|
g0 1.80 2 Car Line: black
N rﬁ-ﬂ. + 05 Road: green
-R1 M Cars Light: sky blue
ﬂ-\ 1 |_||_| |_| HH |_| |_| |_| H |_| |_| H |_| |_| 14 | Icon1-3, Lamp, Battery: red
o T tl 3
- 1 S o Lot H ITEM SPECIFICATION
LCDT N
S S on|l|8 m | LODTwe \
o \ n o % Display Mode Positive
'§ ~ g oy o Drive Method | 3V, /3 Duty /2 Bias
= ™ A H Polarizer Type TH
l 3 Viewing Angle 12:00
N & Connector Pin
Operating Temperature| ~ 0°C to 60°C
G.7X2 Storage Temperature | -20°C to 70°C
YDDFOO33BFTRH
57.0 + 0.2
a
(=]
—1 4 -H
. : S
2.86uAx
i 3 ITEM SPECIFICATION
B — PITCH 1.00X55=56.00 RppEaRLO '—:‘+ LCD Type ™
_m_ e — %g b T —
[[[mommat 56 & & @ = —
o | et i OV, uty,
% ! Q—_)b@ gf—» ,f’:ﬁ = Pad : B Drive Method "
H 1. % ,}‘E&ll Eﬁf Eﬁg %—uﬁm L‘%ﬂf ':J—:f qoo |_| § ”é E Polarzer Type 1/5T/Ii:as
§ S8 G”':f} JJ ,‘ el
® 8 @* g ﬁ F‘? 0@ og by ) Viewing Angle 6:00
% Eﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ I Covesor |
| 3 6150 £onsh o7 : ] E Operating Temperature| ~ 0°C to 50°C
1 = A u T 12 Storage Temperature | -10°C to 60°C
840 + 02 fﬂ?
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CUSTOM-DESIGN LCD PANELS

YDDC1310AABTP
EA6+.10 —-
.00, o s54 PITEH 2547144572 EERIENR £
I;“”Ax o © |_ 254 el £
T Cinininininiaininininininininininininins ./
: "
s Ll B
a ey
g — HT
LE # |E|]|f- A
@ 2la o
1 Kt : L
o B L A ITEM SPECIFICATION
Sl |
yq]lﬂl FT - LCD Type STN Blue
] N pEY _1 Display Mode Negative
i -gjs = =845 A= g Drive Method 5V
F uli ininininisinininininisininininin s ining oo 1% -
o _J 3 Polarizer Type i
1504 5 s L e Viewing Angle 6:00
5 «‘ 20 s oo ‘ Connector Pin
ik ~ |Operating Temperature| -20°C to 70°C
Storage Temperature | -30°C to 80°C
YDDC2205ACNTP
80.0+02 BEVEL EDGE{2X)
BEOVA 20 P 24,0+ 1.0 —=r
PITCH 2.0X22=44.0 230402 = 3s+0s
2 112 - 20 - ~o0+05
z ; y
=
g a jjniniaininininininininininiainininiaiaiainin i“"a—»—é
g g I = ~ Ak =
i AUTO A apy  MANUAL il ! 54 % ITEM SPECIFICATION
o @ . S 95 “ LCD Type FSTN
" W7 fﬁ? = a # 2 oa i - -
:x{::% ;,E:ry 313.__{;0 = . R CI RS U Display Mode Negative
: U7 C100T seam (B =y 3 -
g == o AMRB o . Drive Method 5V
E - = b Polarizer Type i
L L s Viewing Angle 12:00
ol = "
75.1040.2 L ge3+02 L Connector Pin
Operating Temperature| -30°C to 80°C
Storage Temperature | -40°C to 85°C
YDDC41393AATNP
@ 44 0+02 gg 2R THAY
ii = 1117 41 DEAEAR LI S A1 LINE) PPy J)/— - 0T
e (I -
TR = 5 3 i
_aE — % A 3 g
: = Ot v
2 = i
aods \ e
EEF 2343 °E \ H = 1
E \ SOl \ + ITEM SPECIFICATION
: ] 5 \[¢
=== I % " LCD Type ™
I = AT | El Display Mode Negative
4
s OO0 OO0 ;Zm Drive Method 5V
L ‘ﬂ 10a+10-] = i
- (— Liain; e Polarizer Type TH
el | oo % Loi 9}?{ ]:1_ ) ¥ Viewing Angle 12:00
J “$Zh s] T Connector Pin
f— = Operating Temperature| -40°C to 85°C
b -+ —50—
o g Storage Temperature | -40°C to 85°C
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CUSTOM-DESIGN LCD PANELS

YDDTOO08AAFH
A0 4% %P2 .
r o (e A:Pitch 0.18x36  6.48
al lei2 .
L s J B: Pitch 0.14x131  18.34
1] 1 C: Pitch 0.18x34 6.12
r T A-E ’ z
W 8o i) : i
i g E @D 1232 COTS &W g ,E § %
= L Pra ” 2
_J + ITEM SPECIFICATION
L | * LCD Type FSTN
a-Ri0 ; Display Mode Positive
P B v ‘“_”:"‘_uz Drive Method v
| e 018 Polarizer Type T/H
I Viewing Angle 6:00
* | Connector TAB
Operating Temperature| -10°C to 60°C
* * Storage Temperature | -20°C to 70°C
YDDTOO015AAFH
80 = 0.2 t 0.8 MAX
15 45 (VA 5 ————— 17MAK
= = - 44 1T(AA) - % &
' :y +
[ Pl J 3 2 [[]7
o2 2| H ][|][|]] i 'é 2 &3 ITEM SPECIFICATION
3§25 % i - BT = 8 ] LCD Type FSTN
P 0 : 0y
3 'I | }__’J’C_\‘:"u . ; o u Ml g 1; Display Mode Positive
3| 1 —=1= 0.02
| ANEEEEEEEEEEEE 2 1= Drive Method v
‘. . ] g I3 .
o ‘[ - ] 1 Polarizer Type TH
“ 0075 I 0552 = Viewing Angle 6:00
B2 + 0.0 PITCH 204 X0 15=30 60 = Connector TAB
Operating Temperature| -20°C to 70°C
Storage Temperature | -30°C to 80°C
YDDC2186AATNZ

fI.

- ana

UL L BT U
FRII ) 7 WHRTR RS

ITEM SPECIFICATION
LCD Type N
Display Mode Negative
T ? Drive Method 6.5V max.
é g L o :W g Polarizer Type T
; : Viewing Angle 6:00
; 2 Fromtpo barizer with Antighe Connector Zebra
; 2 l ] Reamolarzsr ] JL E‘ ;g Operating Temperature| -20°C to 75°C
= ot }E% Storage Temperature | -25°C to 85°C
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I
CUSTOM-DESIGN LCD-PANEL NUMBERING SYSTEM

YD D F3028 AA T P

~ Z:Zebra
L | P:Pin
Connection ——— H: Heat Seal

F: FFC or FPC

_____ R:Reflective
| H:Transflective
—— T: Transmissive
L N:Negative
—— T:TN

—— H: HTN

— Y: STN Yellow
— G: STN Grey
—— B: STN Blue
— N: FSTN Negative
— F: FSTN Positive
Revision No. of Parameters: A-Z

Polarizer Type

LCD Type — |

Revision No. of Icons: A-Z

Serial Number

Segment: Note 1,2
Definition Characters: Number of Lines
Graphic: Columns and Row dots

S: Segment
Function of LCD ——————— C: Characters
—— G: Graphic
DSL
Note 1. For segment type, the serial Number is two digit number. For character, the maximum Number is
three digit.
Note 2. The letters indicates the application of the LCD panels:
A. Clock F. Telephone 0O.COG
B. Calculator G. Remote controller
C. Instruments and meters  H. Audio and video
D. Calender I. Other
E. Game T. TAB

The digit indicates the duty , when the duty is more than 1/9, it indicates 0.
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STANDARD MODULE NUMBERING SYSTEM

YMC16101 A A A T D C L
— N: No Backlight
— E: EL Backlight
—— L: LED Backlight
—— C: CCFL Backlight
—— C:COB
—— S: SMT
T: TAB
—— G: COG
—F: COF
—— R:3:00
—— D:6:00
L Viewing Angle -
iewing Angle L:9:00
L U:12:00
T: TN
. H:HTN
. Y:STN Yellow
LCD Type G: STN Grey
B: STN Blue
| N:FSTN Negative
Revision No. of Module: A-Z L F: FSTN Positive
Revision No. of Parameters: A-Z
Revision No. of Icons: A-Z
Product Serial Number
——Segment
L———  Definition Character Module: Characters and Lines
Graphic Module: Columns and Rows
C: Customer Module
S: Standard Module
DSL
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LCD PANEL CHECK LIST

[ Clock (Watch) [ Calculator [ Instruments (] Calendar
APPLICATION
[0 Game [J Telephone [J Remoter [ Others
A
D H=—
i D000 00og s A...Width of Glass:  —___ mm
g B... Front of Glass: - mm(H) C ... Rear of Glass: mm(H)
D... Viewing Area: - mmW) E ... Viewing Area: mm(H)
F ... Terminal: - mm(H)
o w C G... Seal Width I:  mm H ... Seal Width Il
| ... Pitch of Terminal _—_____ mm
) J..Glass Thickness ——_ mm K ...Total Thickness mm
- L ... Eage to Terminal mm
D D D D D D D D [] . N... Position of Injektion port O Right O Left
- L, i
Y| -
1.OTN JHTN [JSTN [J Other
DISPLAY MODE 2. [J Positive [J Negative
3. [ 3:00 1 6:00 [19:00 7 12:00 [J Other
DRIVE METHOD Driving Voltage: \' Duty: Bias: Freq: Hz
[ Reflective [J Transmissive [ Transflective
POLARIZER Front: [J Pasted [ Separated
Rear: [ Pasted [J Separated
Operating Temperature: °C ~ °C
TEMPERATURE
Storage Temperature: °C ~ °C
CONNECTOR 1. [0 Zebra [ Pin [ Heat Seal [] Other
O O O O 0 O [ Other
LCD
CONFIGURATION
A. Counter drawing for approval by:
B. Operating sample for approval by:
SCHEDULE C. Mass production starting from:
Order volume: pcs/month
Total: purchase
REMARK
COMPANY ATTENTION
PHONE: FAX: DATE:
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I
LCD MODULE CHECK LIST

A T
C —=T2
_él) —(}) 0T A. OUTLINE DIMENSION (AXxB) ______x _____mm
1 B. MOUNTING HOLE LOCATION (CxD) — X —_mm
C. HOLDER SIZE (ExF) —_ x_____mm
,J D. VIEW AREA GxH — x ____mm
A u E. DIAMETER OF MOUNTING HOLE (1) . x___mm
y F. UPPER THICKNESS ™ — x_____mm
G. LOWER THICKNESS m _ x_____mm
L@ o H. EXTERNAL HEIGHT m _  x____mm
: 1
E le—T.
-—F.
—f C e
TAF (1) CHARACTER TYPE:
Et JI—II%%D 0 A. CHARACTER FONT: X DOTS, WITH /WITHOUT CURSOR.
Foooo0 o B. CHARACTERTYPE: ____ CHARACTERS x LINES.
DZDDD 0 C. DOT SIZE (AxB) X mm
[0) DEDDD D D. DOT PITCH (CxD) —  x _—__mm
a OO0 O E. CURSOR SPACE (E) _  x____mm
f—DjEDDD 0 F. CHARACTERPITCH: FxG) — _ x _—____mm
G. OTHERS: _ ox
DISPLAY SPEC ooooo O * o
Oooo O
—oy C
A (2) CHARACTER TYPE:
{ i A. NUMBER OF DOTS . x______mm
@ JD ....... D B. DOT SIZE (AxB) —  x —_mm
i T UDD D C. DOT PITCH (CxD) —  x _—__ mm
DGD _______ D D. OTHERS: _ x____mm
EXTERNAL
CONNECTION METHOD JPATTERN TERMINAL [JCONNECTOR: [JOTHERS:
A. VIEWING ANGLE: [16:00 [112:00 [JOTHER
B.LCD TYPE: TN [JSTNYELLOW  [ISTN GRAY [JSTN BLUE CJFSTN B/W [JOTHER
LCD SPECIFICATION JREFLECTIVE O TRANSMISSIVE CJTRANSFLECTIVE
CJPOSITIVE TYPE CONEGATIVE
C. VISUAL SPEC: CJNORMAL CJANTI-GLARE O
Ic A. COMMON DRIVE: B. SEGMENT DRIVE:
C. CONTROLLER: O BUILT-IN CJEXTERNAL D.OTHERS
A. SUPPLY VOLTAGE FOR LOGIC: asv a3v JOTHER \"
DRIVING METHOD B. SUPPLY VOLTAGE FOR LCD: gV
C.[OSTATIC obuty
A.[JNO BACKLIGHT
BACKLIGHT B. BACKLIGHT TYPE: JLED OEL OCCFL [OTHER
C. BACKLIGHT COLOR: O YELLOWO GREEN JAMBER ORED OBLUE OWHITE O
TEMPERATURE OPERATING TEMPERATURE: C ~ C
STORAGE TEMPERATURE: °C ~ °C
SCHEDULE A. ESTIMATE: B.SAMPLE:  DELIVERY: QUANTITY: PCS
C. MASS PRODUCTION: DELIVERY: QUANTITY PER LOT: PCS
CUSTOMER
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