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1. Display Mode（Demand selection）

2.Specification
2-1 Features

ITEM STANDARD VALUE UNIT
Display mode Refer to 1.display mode --
Display format 24 Characters x 2 Line --
Display Connector Pin Header,16 Pins --
Driving voltage factory setting：5.0 (Optional：3.3） V
Driving method 1/16Duty,1/5Bias --
Operating Temperature -20 ~ +70 ℃

Storage Temperature -30 ~ +80 ℃

Viewing Direction 6:00 Clock
Back lighting Side LED,Color Refer to 1.display mode --

2-2 Mechanical Specification
ITEM STANDARD VALUE UNIT
Outline Dimension 118.0(W) × 36.0(H) × 13.5(T) (MAX) mm

Visual Area 93.5(W) × 15.8(H) mm
Active Area 88.3(W) × 11.5(H) mm
Character Size 3.20(W) × 5.55(H) mm
Dot Size 0.60×0.65 mm
Dot Pitch 0.05 mm
Net Weight 60.0 ± 15% grams (typical) g

2-3 Electrical Specification
ITEM STANDARD VALUE UNIT
IC Package COB --
Controller AIP31066 or Equ KS0066 or SPLC780 or ST7066U --
Interface 6800 8-bit Parallel, 6800 4-bit Parallel --

No. Part Number LCD Type Backlight Color Graphic & Font Color Background Color

1 HC242001WFHDWB FSTN Positive Black Color White ColorWhite Color
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3. Outling Drawing
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4. Electrical Specification
4-1 Pin Configuration

Pin No Pin Name Descriptions

1 VSS Ground ,0V

2 VDD Logic Power Supply

3 V0 Operating voltage for LCD

4 RS Data / Instruction Register Select (H: Data Signal, L: Instruction Signal)

5 R/W Read / Write (H: Read Mode, L: Write Mode)

6 E Enable Signal

7 DB0 Data Bit 0

8 DB1 Data Bit 1

9 DB2 Data Bit 2

10 DB3 Data Bit 3

11 DB4 Data Bit 4

12 DB5 Data Bit 5

13 DB6 Data Bit 6

14 DB7 Data Bit 7

15 LED_A Backlight Anode

16 LED_K Backlight Cathode

4-2 Absolute Maximum Ratings

Item Symbol
Value

Unit Condition Remarks
Min. Typ. Max.

Supply

Voltage

Logic VDD -0.3 - +7 V Ta = 25℃

LCD VDD-V0 VDD-10.0 - VDD+0.3 V Ta = 25℃

Input voltage Vin -0.3 - VDD+0.3 V Ta = 25℃

Operating temp. Topr -20 - +70 ℃ -

Storage temp. Tstg -30 - +80 ℃ -
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4-3 Electrical Characteristics

VDD = +5V ±10%, VSS = 0V, Ta = -20℃ ~ 70℃

Item Symbol
Spec. Value

Unit Condition
Min. Typ. Max.

Supply
Voltage

Logic VDD- VSS 4.5 5.0 5.5 V -

LCD VDD-V0

- 4.7 - V
Ta = -30℃

Θ= 10。 ,Φ= 0。

4.2 4.4 4.6 V
Ta = 25℃

Θ= 10。 ,Φ= 0。

- 4.1 - V
Ta = 85℃

Θ= 10。 ,Φ= 0。

Supply
Current

Logic IDD - 1 1.5 A

VDD = 5V ±10%

VSS = 0V

Ta = 25℃

LCD I0 - - - A

Power

Consumption PD - 500 - W

Input Voltage

"HIGH" Level
VIH 0.7VDD - VDD V

-

Input Voltage

"LOW" Level
VIL VSS - 0.3VDD V

-

Output Voltage

"HIGH" Level
VOH 2.5 - - V

-

Output Voltage

"LOW" Level
VOL - - 0.5 V

-

Frame

Frequency Ff - 64 - Hz FOSC = 270KHz

Oscillation

Frequency FOSC 125 270 350 Hz ROSC = 91 Ω±2%

5. Characteristics of Backlighting (LED Unit)
5-1 Absolute maximum ratings

Item Symbol Condition Min. Max. Unit

Forward Current IF Ta = 25℃ - 30 mA

Reverse Voltage VR Ta = 25℃ - 5 V

Power Dissipation PD Ta = 25℃ - 150 mW

5-2 Opto-electric Characteristics

Item Symbol Condition Min. Typ. Max. Unit

Forwars Voltage VF Ta = 25℃ - 5 5.2 V

Luminous - IF = 30mA 70 80 - Cd /㎡
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6. Electro-Optical Characteristics

● Above data are measured under 1/16 Duty STN Yellow/Green mode Ta = 25。

Item Symbol Min. Typ. Max. Unit Condition Note

Viewing

Angle

Θ2 - Θ1 50 60 - deg. Cr = 3 1,2
Φ ±35 -

Contrast

Ratio
Cr 3 - - -

Θ = 20。

Θ = 0。
3

Response

Time (rise)
Tr - 150 250 ms

Θ = 20。

Θ = 0。
4

Response

Time (full)
Tf - 150 250 ms

Θ = 20。

Θ = 0。
4
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7. Drive Interface Block Diagram

8.Power Supply Block Diagram
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9.Timing Characteristics

Item Symbol
Value

Unit
Min. Typ. Max.

Enable Cycle Time Fig 1, 2 TCYC 500 - - ns

Enable Pulse Width, High Level Fig 1, 2 PWEH 220 - - ns

Enable Rise and Fall Time Fig 1, 2 tER , tEF - - 25 ns

Address Setup Time, RS, R/w, E Fig 1, 2 TAS 40 - - ns

Data Delay Time Fig 2 TD - - 120 ns

Data Setup Time Fig 1 TDSW 80 - - ns

Data Hold Time Fig 1 TH 10 - - ns

Data Hold Time Fig 2 TDH 5 - - ns

Address Hold Time Fig 1, 2 TAH 10 - - ns

FIG.1 Write Operation (MPU -> LCD MODULE)
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FIG.2 Read Operation (LCD MODULE -> MPU)
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11. Instruction Sets
11-1 Instruction

Instruction

Code

Description

Execution

Time(Max)

Fosc is

270KHz
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

Clear

Display
0 0 0 0 0 0 0 0 0 1 1.53ms

Return

Home
0 0 0 0 0 0 0 0 1 *

Returns display being shifed
1.53ms

Entry mode Set
0 0 0 0 0 0 0 1 I/D SH 39 uS

Display

On/Off

Cotrol

0 0 0 0 0 0 1 D C B 39 Us

Cusor or

Display

Shift

0 0 0 0 0 1 S/C R/L * * 39 uS

Function Set
0 0 0 0 1 DL N F * * 39 uS

Set CG Ram Address
0 0 0 1 ACG 39 uS

Set DD Ram Address
0 0 1

ADD

39 uS

Read Busy Flag and Address

0 1 BF 0 uS

Write Data to CG or DD Ram

1 0 AC 43 uS

Read Data

From CG or

DD Ram

1 1 Read 43 uS

Remarks

I/D 1 Increment 0 Decrement

SH 1 Entire Shift on 0 Entire Shift off

S/C 1 Display Shift 0 Cursor move

R/L 1 Shift to the Right 0 Shift to the Left

DL 1 8 Bits 0 4 Bits

N 1 2 Lines 0 1 Lines

F 1 5 x 11 Dots 0 5 x 8 Dots

BF 1 Internally Operating 0 Can accept instruction

● : No Effect ( Don`t Care )

DD RAM : Display Data RAM

CG RAM : Character Generator RAM ACG

: CG RAM Address

ADD : CG RAM Address : Corresponds to

cursor Address

AC : Address counter used for both DD

and CG RAM Address
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11-2 Initializing by Instruction
If the power supply conditions for correctly operating the internal reset circuit are not met,
Initilization by instruction is required.

Use the Following procedure for initilization.

11-2-1 When interface is 8 Bite long conditon fosc=270KHz

Power On

Wait for more then 30ms

After VDD Rises to 4.5V

Function Set

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

0 0 0 0 1 1 L F * *

Wait for more then 39us

Display ON / OFF Control

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

0 0 0 0 0 0 1 D C B

Wait for more then 39us

Display Clear

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

0 0 0 0 0 0 0 0 0 1

Wait for more then 1.53us

Entry Mode Set

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

0 0 0 0 0 0 0 1 I/D SH

Initialization End.

Display Off

Display Clear

Entry Mode Set

I/D
0 Decrement mode

1 Increment mode

SH
0 Entire shift off

1 Entire shift on

N
0 1-Line Mode.

1 2-Line Mode.

F
0 Display off

1 Display on

D
0 Display off

1 Display on

C
0 Cursor off

1 Cursor on

B
0 Blink off

1 Blink on
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11-2-2 When Interface is 4 Bits long condition:focs=270KHz

Power On

Wait for more then 30ms

After VDD Rises to 4.5V

Function Set

RS RW DB7 DB6 DB5 DB4

0 0 0 0 1 0

0 0 0 0 1 0

0 0 N F * *

Wait for more then 39us

Display ON / OFF Control

RS RW DB7 DB6 DB5 DB4

0 0 0 0 0 0

0 0 1 D C B

Wait for more then 39us

Display Clear

RS RW DB7 DB6 DB5 DB4

0 0 0 0 0 0

0 0 0 0 0 1

Entry Mode Set

RS RW DB7 DB6 DB5 DB4

0 0 0 0 0 0

0 0 0 1 I/D SH

Initialization Ends.

Display Off

Display Clear

Entry Mode Set

11-2-3 DD RAM Address
Digit 1 2 3 4 ---- ---- 15 16 17 18 19 20

1-Line 00 01 02 03 ---- ---- 0E 1F 10 11 12 13

2-Line 40 41 42 43 ---- ---- 4E 4F 50 51 52 53

3-Line 14 15 16 17 ---- ---- 22 23 24 25 26 27

4-Line 54 55 56 57 ---- ---- 62 63 64 65 66 67

Display position DD RAM Address ( Hexadecimal )

I/D
0 Decrement mode

1 Increment mode

SH
0 Entire shift off

1 Entire shift on

D
0 Display off

1 Display on

C
0 Cursor off

1 Cursor on

B
0 Blink off

1 Blink on

N
0 1-Line mode

1 2-Line mode

F
0 Display off

1 Display on
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12. Quality Specifications
12-1 Defect Classifications

Classify - Item AQL&Definition

Major

Display Short or open circuit

0.3%

Functional defective as productstate

Contrast defect (dim, ghost)

LC leakage

Flickering

No display

Wrong viewing direction

Wrong Back- light

Non- display
Flat cable or pin reverse

Wrong or missing component

Minor

Display Background color deviation

1.5%

Satisfy all functions as product but
not satisfy cosmetic stanard

state

Black spot and dust

Line defect

Scratch

Rainbow

Pin hole

Polarizer
Bubble and foreign material

Scratch

PCB Scratch

Soldering Poor connection

Wire Poor connection

12-2 Visual Inspection
1. Inspect under 2x20W or 40W fluorescent lamp (approximately 3000 lux) leaving 25 to
30 cm between the module and the lamp and 30 cm between the module and the eye
(measuring position).
2. Appearance is inspected at the best contrast voltage (best contrast is adjusted
considering clearness and crosstalk on screen).

3.Inspect the module at 45° right and left, top and bottom.
4.Use the optimum viewing angle during the contrast inspection.
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Acceptable quantity
Size Zone A Zone B
Φ<0.1 Any number

Any number0.1<Φ<0.2 2
0.2<Φ<0.25 1
0.25<Φ 0

45° 45°

12-3 Standard of Appearance Inspection

No. Item Criteria

1

Black spot

White spot

Dust

Round type: as per following drawing
Φ= (X+Y)/2

X

Line type: as per following drawing

W

L

Total acceptable quantity: 3

Acceptable quantity
Length Width Zone A Zone B

― W≤0.02 Any
number

Any
number

L≤3.0 0.02<W≤0.03 2L≤2.5 0.03<W≤0.05

― 0.05<W As round
type

2 Polariser
scratch

Scratch on protective film is permitted
Scratch on polariser: same as No. 1

3 Polariser bubble

Φ= (X+Y)/2

Y
X

Total
acce
ptable quantity: 3

Acceptable quantity
Size Zone A Zone B

Φ<0.2 Any
number

Any
number

0.2<Φ
<0.5 2

0.5<Φ
<1.0 1

1.0<Φ 0

4 Segment
deformation

4.1 Pin hole on segmented display
W: segment width
Φ= (A+B)/2
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B
B

A
A

W

4.2 Pin hole on
dot matrix
display

Total acceptable quantity: 7

4.3 Segments / dots with different width
D C

A B

4.4 Alignment layer defect
Φ= (A+B)/2

A

B
W

C D

B

A

B A

Total acceptable quantity: 7

Acceptable quantity
Width Quantity

W≤0.4 Φ≤0.2 and Φ
≤1/2W

W>0.4 Φ≤0.25 and
Φ≤1/3W

Total acceptable quantity: 1 defect per
segment

Pin holes withΦunder 0.10 mm are
acceptable

Acceptable quantity
Size

a, b<0.1 Any
number

(a+b)/2≤0.1 Any
number

0.5<Φ<1.0 3

Acceptable
a≥b a/b≤4/3
a<b a/b>4/3

Acceptable quantity
Size
Φ≤0.4 Any number
0.4<Φ

≤1.0 5

1.0<Φ
≤1.5 3

1.5<Φ
≤2.0 2

5 Colour
uniformity Level of sample for approval set as limit sample

6 Backlight
The backlight colour should correspond to the product specification
Flashing and or unlit backlight is not allowed
Dust larger than 0.25 mm is not allowed

7 COB
Exposed wire bond pad is not allowed
Insufficient covering with resin is not allowed (wire bond line

exposed) Dust or bubble on the resin are not allowed

8 PCB

No unmelted solder paste should be present on PCB
Cold solder joints, missing solder connections, or oxidation are not

allowed
No residue or solder balls on PCB are allowed
Short circuits on components are not allowed
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9 Tray particles

Acceptable quantity
Size Quantity

On tray
Φ<0.2 Any

number
Φ>0.25 4

On display Φ≥0.25 2
L = 3 1

13. Reliability test of LCD Module:

Reliability test condition:

Item Condition Time (hrs) Assessment

High temp. Storage 80℃ 48

No abnormalities

in functions
and appearance

High temp. Operating 70℃ 48

Low temp. Storage -30℃ 48
Low temp. Operating -20℃ 48

Humidity -40℃/90%RH 48

Temp. Cycle
-30℃<--25℃-- >80℃
(1 hour <-- 5 min -- > 1 hour)

10cycles

Recovery time should be 24 hours minimum. Moreover, functions,performance and
appearance shall be free from remarkable deterioration within 50,000 hours under
ordinary operating and storage conditions room temperature (20+8℃), normal humidity

(below 65% RH), and in the area not exposed to direct sun light.

14. LCD Modules Handling Precautions

1. Please remove the protection foil of polarizer before using.
2.The display panel is made of glass. Do not subject it to a mechanical shock by dropping it
from a high place, etc.

3.If the display panel is damaged and the liquid crystal substance inside it leaks out, do not
get any in your mouth. If the substance come into contact with your skin or clothes
promptly wash it off using soap and water.

4.Do not apply excessive force to the display surface or the adjoining areas since this may
cause the color tone to vary.

5.The polarizer covering the display surface of the LCD module is soft and easily scratched.
Handle this polarize carefully.

6.To prevent destruction of the elements by static electricity, be careful to maintain an
optimum work environment.
-Be sure to ground the body when handling the LCD module.
-Tools required for assembly, such as soldering irons, must be properly grounded.

Messrs.  
Rev. NO. Issued Date. Product Specification Model:                 

A   HC242001WFHDWB NOV.09,22

  APEX 
 
17 / 18 

 

http://YesLED.com / Info@YesLED.com

http://www.hedlcd.com


-To reduce the amount of static electricity generated, do not conduct assembly and other
work under dry conditions.

-The LCD module is coated with a film to protect the display surface. Exercise care when
peeling off this protective film since static electricity may be generated.

7.Storage precautions
When storing the LCD modules, avoid exposure to direct sunlight or to the light of
fluorescent lamps. Keep the modules in bags designed to prevent static electricity
charging under low temperature / normal humidity conditions (avoid high temperature /
high humidity and low temperatures below 0℃).Whenever possible, the LCD modules
should be stored in the same conditions in which they were shipped from our company.

15. Others

1.Liquid crystals solidify at low temperature (below the storage temperature range) leading to
defective orientation of liquid crystal or the generation of air bubbles (black or white). Air
bubbles may also be generated if the module is subjected to a strong shock at a low
temperature.

2.If the LCD modules have been operating for a long time showing the same display patterns
may remain on the screen as ghost images and a slight contrast irregularity may also
appear. Abnormal operating status can be resumed to be normal condition by suspending
use for some time. It should be noted that this phenomena does not adversely affect
performance reliability.

3.To minimize the performance degradation of the LCD modules resulting from caused by
static electricity, etc. exercise care to avoid holding the following sections when handling
the modules:
- Exposed area of the printed circuit board
- Terminal electrode sections
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