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1. Over View

2. Features

EPD Module User Manual

4／28



3. Mechanical Specification
Parameter Specifications Unit Remark

Symbol Parameter Conditions

Notes: 3-1. Luminance meter: Eye-One Pro Spectrophotometer.

3-2. CR=Surface Reflectance with all white pixel/Surface Reflectance with all black pixels.

3-3. When the product is stored. The display screen should be kept white and face up.

3-4. After 24hour Colour Changed

W: Max E(W-W)<2, K: Max E(B-B)<2, R: Max Eab(R-R)<2.

24hours
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4.Mechanical Drawing of EPD Module
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5. Input/output Pin Assignment
No. Name I/O Description Remark
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I = Input Pin, O =Output Pin, I/O = Bi-directional Pin (Input/output), P = Power Pin, C = Capacitor Pin

Note 5-1: This pin (CS#) is the chip select input connecting to the MCU. The chip is enabled for MCU

communication only when CS# is pulled LOW.

Note 5-2: This pin is (D/C#) Data/Command control pin connecting to the MCU in 4-wire SPI mode. When
the pin is pulled HIGH, the data at SDA will be interpreted as data. When the pin is pulled LOW,

the data at SDA will be interpreted as command.
Note 5-3: This pin (RES#) is reset signal input. The Reset is active low.

Note 5-4: This pin is Busy state output pin. When Busy is High, the operation of chip should not be

interrupted, command should not be sent. The chip would put Busy pin High when -Outputting

display waveform -Communicating with digital temperature sensor

Note 5-5: Bus interface selection pin

BS1 State MCU Interface

6. Electrical Characteristics
6.1 Absolute Maximum Rating

Parameter Symbol Rating Unit

Note:1. Maximum ratings are those values beyond which damages to the device may occur.

Functional operation should be restricted to the limits in the Panel DC Characteristics tables.

2. We guarantee the single pixel display quality for 0-35 , but we only guarantee the barcode

readable for 35-40 .

3. The storage time is within 10 days for -25 ~0 or 40 ~ 60 .

The display screen should be kept white and no face down.
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6.2 Panel DC Characteristics

Parameter Symbol Condition Applicable
pin Min. Typ. Max. Unit

Notes: 1. The typical power is measured with following transition from horizontal 3 scale pattern to vertical

3 scale pattern.

2. The deep sleep power is the consumed power when the panel controller is in deep sleep mode.
3. The listed electrical characteristics are only guaranteed under the controller & waveform provided

by OKRA.

4. Electrical measurement Tektronix oscilloscope - MDO3024

Tektronix current probe TCP0030A.
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6.3 MCU Interface
6.3.1 MCU Interface Selection

Pin Name Data/Command Interface Control Signal

6.3.2 MCU Serial Interface (4-wire SPI)

Note: ↑ stands for rising edge of signal

Figure 6-1: Write procedure in 4-wire SPI mode

Function CS# D/C# SCL
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Figure 6-2: Read procedure in 4-wire SPI mode

6.3.3 MCU Serial Interface (3-wire SPI)

Function CS# D/C# SCL

Note ↑ stands for rising edge of signal
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Figure 6-3: Write procedure in 3-wire SPI mode

Figure 6-4: Read procedure in 3-wire SPI mode
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6.3.4 Interface Timing

Changed Diagram

Serial Interface Timing Characteristics

Write mode

Symbol Parameter Min Typ. Max Unit
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Read mode

Symbol Parameter Min Typ. Max Unit
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7.Command Table
R/W# D/C# Hex D7 D6 D5 D4 D3 D2 D1 D0 Command Description
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DISPLAY with DISPLAY Mode 2
Disable Analog
Disable OSC

FF
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8.Block Diagram
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9. Typical Application Circuit with SPI Interface

≥0.05W

≥
≥

≤
≥

=0.9v(Typ), 1.3v(Max)
3)rds on≤2.1Ω@
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10.Typical Operating Sequence
10.1 OTP Operation Flow
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10.2 OTP Operation Reference Program Code
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11. Reliability Test

NO Test items Test condition

Note 1. Stay white pattern for storage and non-operstion test.
2. Operation is black white red pattern, the interval is 150s.
3. Put in 20 ~ 25 for 1hour after test finished, The function ,appearance and display performance

is OK.

EPD Module User Manual

22／28



12.Inspection condition
12.1 Environment

12.2 Illuminance

12.3 Inspect method

12.4 Display area

12.5 Ghosting test method
Three-color ghosting is measured with following transition from horizontal 3 scale pattern to vertical 3 

scale pattern. The listed optical characteristics are only guaranteed under the controller & waveform 

provided by OKRA.

1 Measurement Instruments X-rite i1Pro

2 Ghosting formula:

W ghosting E= Max ( Eab(B-W, R-W), Eab(R-W, W-W), Eab(B-W, W-W))

K ghosting E= Max ( Eab(B-B, R-B), Eab(B-B, W-B), Eab(R-B, W-B))

R ghosting E= Max ( Eab(R-R, W-R), Eab(R-R, B-R), Eab(B-R, W-R))

20min 30min
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12.6 Inspection standard
12.6.1 Electric inspection standard
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12.6.2 Appearance inspection standard

Zone A
Zone B
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13.Packaging
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14. Handling, Safety, and Environment Requirements
Warning

Caution

Data sheet status

Limiting values

Application information

Product Environmental certification

REMARK

Transport environment
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