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1. General Information

Datasheet Revision History

Datasheet Release Date: 2023-01-20
Datasheet for the CFAP122250A2-0213 ePaper display module.

Product Change Notifications

You can check for or subscribe to Part Change Notices for this display module on our website.

Variations

Slight variations between lots are normal (e.g., contrast, color, or intensity).

Volatility

This display module has volatile memory.

Disclaimer

Certain applications using Crystalfontz America, Inc. products may involve potential risks of death, personal injury, or severe
property or environmental damage (“Critical Applications”). CRYSTALFONTZ AMERICA, INC. PRODUCTS ARE NOT
DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT
APPLICATIONS, DEVICES OR SYSTEMS OR OTHER CRITICAL APPLICATIONS. Inclusion of Crystalfontz America, Inc.
products in such applications is understood to be fully at the risk of the customer. In order to minimize risks associated with
customer applications, adequate design and operating safeguards should be provided by the customer to minimize inherent or
procedural hazard. Please contact us if you have any questions concerning potential risk applications.

Crystalfontz America, Inc. assumes no liability for applications assistance, customer product design, software performance, or
infringements of patents or services described herein. Nor does Crystalfontz America, Inc. warrant or represent that any
license, either express or implied, is granted under any patent right, copyright, or other intellectual property right of Crystalfontz
America, Inc. covering or relating to any combination, machine, or process in which our products or services might be or are
used.

All specifications in datasheets on our website are, to the best of our knowledge, accurate but not guaranteed. Corrections to
specifications are made as any inaccuracies are discovered.

Company and product names mentioned in this publication are trademarks or registered trademarks of their respective owners.

Copyright © 2023 by Crystalfontz America, Inc.,12412 East Saltese Avenue, Spokane Valley, WA 99216 U.S.A.
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2. Description Overview

CFAP122250A2-0213 Display Module
Datasheet Release Date 2023-01-20

This ePaper display is a TFT active matrix electrophoretic display with interface and a reference system design.
The 2.13” active area contains 122x250 pixels and has 1-bit white/black full display capabilities. An integrated

circuit contains gate buffer, source buffer, interface, timing control logic, oscillator, DC-DC, SRAM, LUT, VCOM,
and border are supplied with each panel.

. Features
High contrast
High reflectance
Ultra-wide viewing angle
Ultra-low power consumption
Pure reflective mode
Bi-Stable Display
Commercial temperature range
Landscape or portrait mode
Antiglare hard-coated front-surface
Low current deep sleep mode
On-chip display RAM

Serial peripheral interface (SPI)
On-chip oscillator

I°C Signal Master Interface to read
Build-in temperature sensor
Supports partial updates

..................w

N

Waveform stored in On-chip OTP or can be written by MCU

external temperature sensor

. Mechanical Specifications

On-chip booster and regulator control for generating Vcom, Gate and source driving voltage

Parameter

Specifications

Unit

Remark

Screen Size

2.13

inch

Display Resolution

122 x 250

pixel

dpi: 112

Active Area

48.55 (H) x 23.70 (W)

mm

Pixel Pitch

0.194 x0.194

mm

Pixel Configuration

Square

Outline Dimension

59.2 (H) x 29.2 (W) x 1.0 (D)

mm

Weight (Typical)

3.2+0.5
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5. Input/Output Terminals
5.1. Pin Out List

Pin # Type Single Description
1 - NC No Connection and Do Not Connect with Other NC Pins
2 O GDR N-Channel MOSFET Gate Drive Control
3 @) RESE Current Sense Input for the Control Loop
4 - NC No Connection and Do Not Connect with Other NC Pins
5 C VSH2 Positive source driving voltage (red)
6 O TSCL 12C interface for digital temperature sensor clock pin
7 110 TSDA 12C interface for digital temperature sensor data pin

Bus Selection Pin. 3-line SPI or 4-line SPI selection. When it is “Low”, 4-

8 I BS1 line SPI is selected. When it is “High”, 3-line SPI (9 bits SPI) is selected.

Busy State Output Pin. When Busy is low, the operation of chip should
9 @) BUSY not be interrupted and no commands should be issued to the module.
The driver IC will put Busy pin low when the driver IC is working.

10 | RES # Reset, active low

Data /Command Control Pin. When the pin is pulled HIGH, the data will
11 I D/IC # be interpreted as data. When the pin is pulled Low, the data will be
interpreted as command.

12 I CS# Chip Select Input Pin. Chip is selected when line is low
13 I SCL Serial Clock Pin (SPI)

14 1/0 SDA Serial Data Pin (SPI)

15 I VDDIO Power for Interface Logic Pins. Connect to VCI.

16 I VCI Power Supply Pin for the Chip

17 P VSS Ground

Core Logic Power Pin. Can be internally regulated from VCI. Connect a

18 c vbb capacitor between VDD and VSS.

19 C VPP Power Supply for OTP Programming. Leave open when not in use
20 C VSH1 Positive Source Driving Voltage

21 C VGH Power Supply Pin for VGH and VSH

22 C VSL Negative Source Driving Voltage

23 C VGL Power Supply Pin for VCOM, VGL, and VSL

24 C VCOM VCOM Diriving Voltage

Page | 5
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5.2. MCU Interface Selection

The CFAP122250A2-0213 can support 3-wire/4-wire serial peripheral interface. The BS1 pin is used to control
the interface, see the following configurations.

MCU Interface Selection
BS1 MPU Interface
L 4-Lines Serial Peripheral Interface (SPI)

3-Lines Serial Peripheral Interface (SPI) — 9 bits
SPI

5.3. MCU Serial Peripheral Interface (4-Wire SPI)

The 4-Wire SPI consists of serial clock SCLK, serial data SDA, D/C# and CS#. The control pins status in
4-Wire SPI in writing command/data is shown in Table 6-2 and the Write Procedure 4-Wire SPI.

Table 6-2: Control Pins Status of 4-Wire SPI

Function SCLK Pin SDA Pin D/C# Pin CS# Pin
Write Command Rising Edge Command Bits L L
Write Data Rising Edge Data Bits H L
Notes:

(1) L is connected to Vss and H is connected to Vppio

(2) SDAis shifted into an 8-bit shift register on every rising edge of SCLK in the order of MSB first. The level of D/C# should be kept
over the whole byte. The data byte in the shift register is written to the Graphic Display Data RAM (RAM)/Data Byte register or
command Byte register according to D/C# pin.

SCLE(DO} ' A

A A

A T A B
SDNI{D1)4<D?><D6><Dﬁ><D4><D3><DE><D‘I><DG>—

Figure 6-2: Write Procedure in 4-Wire SPI
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5.4. MCU Serial Peripheral Interface (3-Wire SPI)

CFAP122250A2-0213 Display Module
Datasheet Release Date 2023-01-20

The 3-wire SPI consists of serial clock SCLK, serial data SDIN and CS#. The operation is similar to 4-wire SPI
except the D/C# pin is not used and it must be tied to LOW. The control pins status in 3-wire SPI is shown in

Table 6-3.

In the write operation, 9-bits are shifted into the shift register on every clock rising edge. The bit shifting
sequence is D/C# bit, D7 bit, D6 bit to DO bit. The first bit is D/C# bit which indicates whether the following
byte is command or data. When D/C# bit is 0, the following byte is a command. When D/C# bit is 1, the

following byte is data.

Table 6-3 Shows the Write Procedure in 3-Wire SPI

Function SCLK Pin SDIN Pin D/C# Bit CS# Pin
Write Command Rising edge Command Bit L
Write Data Rising edge Data Bit H

Note: “L” is connected to Vss. “H” is connected to Vppio,

CS# ‘\

/
AINED D D €D

-

L

(DO)

SCLK A

A

/ AT

SDIN(D1) %D/C#X D7 >< D6 >< D5 >< D4 >< D3 >< D2 >< D1 >< DO >_

Figure 6-3: Control Pins Status of 3-Wire SPI

6. Temperature Register Mapping
If the temperature value MSByte bit D11 = 0, then

The temperature is positive and value (DegC) = + (Temperature value) / 16
If the temperature value MSByte bit D11 = 1, then

The temperature is negative and value (DegC) = ~ (2’s complement of temperature value) / 16

(Z’izc_glraz:tre]r?gnt) Hexadecimal Value Decimal Value Value [DegC]
0111 1111 0000 7F0 2032 127
011111101110 7EE 2030 126.875
011111100010 TE2 2018 126.125
0111 1101 0000 7D0 2000 125
0001 1001 0000 190 400 25
0000 0000 0010 002 2 0.125
0000 0000 0000 000 0 0
111111111110 FFE -2 -0.125
11100111 0000 E70 -400 -25
1100 1001 0010 C92 -878 -54.875
1100 1001 0000 C90 -880 -55
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7. Command Table

CFAP122250A2-0213 Display Module
Datasheet Release Date 2023-01-20

For more information on the commands, see the SSD1680 controller datasheet.

R/W# D/C#|Hex| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | Command Description
0 0jp01 0 0000 0] 0] 1 Set the number of gate.
0 ! " | A7| AB| AS| A4l A3| A2] ALl AQ gﬁ\t/;;t Set A[8:0] = 0127h Mux gate lines
) setting
0 ! 0] 0] 0] 0] 0] 0] OJ A8 Control Set B[8:0] = 00h Gate scanning
0 1 i} ol ol ol ol ol B2l B1l BO sequence and direction
0 olo03 ol o] o] o] 0| o| 1| 1| GateDriving Set Gate driving voltage.
Voltage
i A[4:0] = 17h [POR], VGH at 20V
0 1 0| 0| 0| A4l A3| A2| Al| A0| Control VGH setting from 10 to 20V
0 004 0 0O 0 0 O} 2] 010 Set Source output voltage.
0| 1| -| A7| A6| A5| A4l A3| A2| ALl Ao| Souree
Driving A[7:0] = 41h [POR], VSH/VSL at
0| 1| -| B7| B6| BS| B4 B3| B2| B1| Bo| Yoltage 15V
Control B[7:0] = ACh[POR], VSH2 at 5.4V
0| 1| -|c7| ce|cs| cal c3 c2| c1 Co C[7:0] = 32h[POR], VSL at -15V
. Program Initial Code Setting
Initial Code :
i The command requires CLKEN=L1.
0 0|08 01 01 00 1)0) 00 ﬁregtlrsngTP Refer to Register 0x22 for details.
9 BUSY will be high during operation.
0 0| 09| 0| 0| O] O] 2| 0] O] 1
0 1 A7| A6| A5| A4| A3| A2| Al| AO Write
Register for | Write register for Initial Code Setting
0 ! Br| B6| BS| B4) B3| B2 BI) BO Initial Code | Selection A[7:0]~D[7:0]: Reserved
0| 1 c7| c6| c5| ca| c3| c2| c1| co| Settng
0 1 D7| D6| D5| D4| D3| D2| D1| DO
Read
0 O | OAl O O O O] 2|, 0] 2| O Ei?;lstgg;%r Read Register for Initial Code Setting
Setting
Booster Enable with Phase 1, Phase 2
and Phase 3 for soft start current and
duration setting.
A[7:0] -> Soft start setting for Phasel =
8Bh [POR]
B[7:0] -> Soft start setting for Phase2 =
9Ch [POR]
Booster Soft |C[7:0] -> Soft start setting for Phase3 =
0 ojoc op o001y 1000 Start Control|96h [POR]
D[7:0] -> Duration setting = OFh [POR]
Bit Description of each byte:
IA[6:0] / B[6:0] / C[6:0]: Bit[6:4]
Driving Strength Selection
000 1(Weakest)
0012
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CFAP122250A2-0213 Display Module
Datasheet Release Date 2023-01-20

D/C#|Hex

D7

D6

D5

D4

D3

D2

D1

DO

Command

Description

A6

A5

A4

A3

A2

Al

AO

B6

BS

B4

B3

B2

Bl

BO

C6

C5

C4

C3

Cc2

Ci

Cco

D5

D4

D3

D2

D1

DO

0103
0114
1005
1016
1107
111 8(Strongest)

Bit[3:0] Min Off Time setting of GDR
0000-0011 NA
0100 -2.6
0101 -3.2
0110-3.9
0111-4.6
1000 -5.4
1001-6.3
1010-7.3
1011 -8.4
1100 -9.8
1101 -115
1110-13.8
1111 -16.5

D[5:4] duration setting of phase 3
D[3:2] duration setting of phase 2
D[1:0] duration setting of phase 1

00 - 10ms
01 -20ms
10-30ms
11 -40 ms

01

A6

A5

A4

A3

A2

Al

o | O

B6

BS

B4

B3

B2

Bl

o

C6

C5

c4

C3

C2

C1

Co

D5

D4

D3

D2

D1

DO

Deep Sleep
Mode

Deep Sleep Mode Control
A[1:0]

00 Normal Mode [POR]

01 Enter Deep Sleep Mode 1
11 Enter Deep Sleep Mode 2

After this command initiated, the
chip will enter Deep Sleep Mode,
BUSY will be kept high.

To exit Deep Sleep Mode, send
HWRESET to driver
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R/W#|D/C#|Hex| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | Command Description

Define data entry sequence.
0 0| 11, o| O] O 1| 0| O| O] 1 A[2:0] = 011 [POR]
A[1:0] = I1D[1:0]

Address automatic increment /
decrement setting.The setting of
incrementing or decrementing of the
address counter can be made
independently in each upper and
lower bit of the address.

00 - Y decrement, X decrement,
Data Entry |01 -Y decrement, X increment,

Mode 10 - Y increment, X decrement,
0 1 -l ol ol ol ol ol a2l A1l Aol Setting 11 - Y increment, X increment[POR]
A[2] = AM

Set the direction in which the
address counter is updated
automatically after data is written to
the RAM.

When AM = 0, the address counter
is updated in the X direction. [POR]

When AM = 1, the address counter
is updated in the Y direction.

It resets the commands and
parameters to their S/W Reset
default values except R10h-Deep
Sleep Mode.

Note: RAM is unaffected by this
command.

0 0|12 60, 0| O| 1| O] O| 1| O | SWRESET

Temperature Sensor Selection
Temperature| A[7:0] = 48h [POR], external

Sensor temperature sensor

0 1 - | A7| A6l A5| A4| A3| A2| A1| Ao| Selection A[7:0] = 80h Internal temperature

sensor

o| o|l1al 0| 0| o] 1| 1] o] 1| 0 ;emperat“re Write to Temperature Register.
ensor

0| 1| -| A7| A6| A5| A4l A3| A2| Al| AO &3::;":0 A[7:0] MSByte 01111111[POR]
. wre| BL7:0] LSByte 11110000[POR]

0| 1| -|B7, B6 B5| B4l 0| 0| 0| o] _cmperature
Register)

0 0|20, 0] O 2 0| O O] O O Activate Display Update Sequence.
Master The_ Dls_play Update Sequence
Activati Option is located at R22h.
ctivation

Do not interrupt this operation to
avoid corruption of panel images.
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R/W#|D/C#|Hex| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | Command Description

RAM content option for display
Update.

A[7:0] = 00h [POR]

B[7:0] = 00h [POR]

Display
Update
Control 1

A[3:0] BW RAM option:
0000 Normal
0100 Bypass RAM content as O
1000 Inverse RAM content
B[7] Source Output Mode:
1 - | A7| A6| A5| A4| A3| A2| Al A0 0: Available source from SO — S175
1 B7l 0 0 0 0 0 0 0 1: Available Source from S8 — S167

Display Update Sequence Option:

Operating Sequence Hex

Enable Clock 80

Disable clock 01

Enable clock, enable
analog
Disable analog, disable
clock
Enable clock, load LUT
with Display Mode 1, 91
disable clock
Enable clock signal, load
LUT with Display Mode 2, 99
disable clock
Enable clock, load
temperature value, load
LUT with Display Mode 1,
disable clock
Display Enable clock, load
Update temperature value, load
Control 2 LUT with Display Mode 2,
display clock
Enable clock, enable

) analog, display with
0 1 A7| A6| A5| A4| A3| A2| Al| AO Display Mode 2, disable C7
analog, disable OSC
Enable clock, enable
analog display with Display
Mode 2, disable analog,
disable OSC
Enable clock, enable
analog, load temp value,
Display with Display Mode F7
1, disable analog, disable
OsC
Enable Clock Signal,
Enable Analog, Load
temperature value,
DISPLAY with Display
Mode 2, Disable Analog,
Disable OSC

Co

03

81

89

CF

FF
[PO
R]
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R/W#|D/C#|Hex| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | Command Description

0 0|24, 0] O| 1] 0] O 1] 0| O After this command, data entries will
be written into the RAM until another
command is written. Address
pointers will advance accordingly.
For white pixel, RAM(BW)=1. O for
black.

0 0|2 0 0} 1) 0] 0] 2/ 10 After this command, data entries will
be written

into the RAM 2 until another
command is

written. Address pointers will
advance accordingly.

For Red pixel:

Content of Write RAM(RED) holds
the red data of the screen.

For non-Red pixel[Black or White]:
Content of Write RAM hold the
background of the partial refresh.

0 0j2Cc, 0] O 12} 0] 1] 0] 1] 1 Write VCOM Register from MCU

Write VCOM | Interface
0 1 - | A7| A6| A5| A4l A3| A2| Al| AO| Register

Write RAM

Write RAM 2

A[7:0] = 00h [POR]

0 0|2Db 0 O] 2| O] 1] 1 0|1 Read Register for Display Option:

A[7:0] VCOM OTP Selection

(command 0x37, Byte A)

1 1 : : ; : : : : . | OTP B[7:0] VCOM Register (Command
: : : : : : : * | Register 0x2C)

1 1| - | K7| K6| K5| K4| K3| K2| K1| Ko| Read C[7:0]~G[7:Q] Display Mode

(Command 0x37, 5 bytes B-F)

H[7:0]~K[7:0] Waveform Version

(Command 0x37, 4 bytes G-J)

0} 0j2Frp 0 0 101111 Read IC Status Bit [POR 0x01]
0: Ready 1: Not Ready

A[4]: VCI Detection flag [POR=0]
0: Normal 1: VCI lower than the
Detect level

Status Bit A[3]: [POR=0]

Read A[2]: Busy flag [POR=0]

0: Normal 1: BUSY

A[1:0]: Chip ID [POR=01]
Remark: A[5] and A[4] status not
valid after RESET, must be initiated
by commands 0x14 and 0x15
respectively.

0 0|30, 0} 1)1 0] 0] 0] O Program OTP of waveform setting
Write the contents into the RAM
Program WS| before sending this command.
OTP CLKEN =1 required.

Refer to Register 0x22.

BUSY will be high.

Write LUT  Write LUT register from MCU interface
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CFAP122250A2-0213 Display Module
Datasheet Release Date 2023-01-20

R/W#|D/C#|Hex| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | Command Description
0 1 - | A7| A6| A5| A4| A3| A2| Al| AO| Register [153 bytes] which contains the content
of VS[nX-LUTm], TP[nX], RP[n],
0 1 - | B7| B6| B5| B4| B3| B2| B1| BO SR[NXY], FR[n] and XON[nXY]
0 1 - Refer to SSD1680 datasheet for more
detail.
0 0395 0] 0| 21| 12| 0] 01 oTP OTP Program Mode
Program A[1:0] = 00 Normal Mode [POR]
0 1 -1 0] 0| O] O O] O A1 AO Mode A[1:0]=1:Plnternal generated OTP
programming voltage
0 0,3 0 0|1} 121} 14 0] 0 Select border waveform for VBD
A[7:0]=CO0h [POR]
0 1| - | A7| A6| A5| A4| 0| A2| Al| AO A[7:6] Select VBD option
A[7:6] VBD level
00 GS transition defined in
A[2:0]
01 Fix Level defined in
A[5:4]
10 VCOM
11[POR] | Hiz
Fix Level Setting for VBD
A[5:4] VBD level
Border 00 VSS
Waveform . VSHL
Control 10 VSL
11[POR] | VSH2
A[2] GS Transition Control
Al2] GS Transition Control
0 Follow LUT (Output
VCOM@ RED)
1 Follow LUT
A [1:0] GS transition setting for VBD
A[1:0] VBD Transition
00 LUTO
01 LUT1
10 LUT2
11 LUT3
0 0| 44 O 1| 0| O O| 1| 0| O Set RAM X - Specify the start/end positions of the
window address in the X direction by
0 1 -1 0| O] 0| A4| A3| A2| Al| AO an address unit
Address
o[ 1| -] of o of B4| B3| B2| B1| BO| Start/End | A[4.0. x_Start, POR = 00h
Position B[4:0]: X-End, POR = 14h
0 0|45 0| 1] 0| O O] 1| 0] 12
Specify the start/end positions of the
0 1 - | A7T| AB| AS| A4l A3| AZ2| Al AD window address in the Y direction by
Set Ram Y- .
0] 1] -] 0] 0] 0] 0] 0] 0] 0| A8| Address | 2" @ddress unit
Start/ End
0| 1| -|B7 B6| B5| B4| B3| B2| B1| BO| Position | *\[8:0]: Y-Start, POR =0127h
0 1 _ 0 0 0 0 0 0 0 BS B[80] Y—End, POR = 0000h
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R/W#|D/C#|Hex| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | Command Description

0 O |4/ O] 1| O] O] 1| 1| 1| O] SetRAM X-|Make initial settings for the RAM X
address in the address counter (AC)

0 1 - 0| 0| 0| A4| A3| A2| Al| AO Address

Counter A[4:0] : POR is 00h

Set RAMY -| Make initial settings for the RAM Y
0 1 - | A7| A6| A5| A4| A3| A2| Al| AO address in the address counter (AC)

Address
0 1 - 0| 0| O| 0| O| O] O| A8| counter A[8:0] : POR is 0127h

8. Absolute Maximum Rating

Symbol Parameter Rating Unit

Al Logic Supply Voltage -0.5to +4.0 \%

ViN Logic Input Voltage -0.5 to Vci+0.5 \%

Vour Logic Output Voltage -0.5 to Vci+0.5 \%

Torr Operation Temperature Range 0to 50 °C

T Storage Temperature Range -25to0 70 °C

STe Optimal Storage Temperature 233 °C

RH Optimal Storage Humidity 5510 %

IMPORTANT: It is recommended that you use a UV protective film when operating the module in direct sunlight.

Maximum ratings are those values beyond which damages to the device may occur. Functional operation should
be restricted to the limits in the DC Characteristics tables or Pin Out List section.

IMPORTANT: This device contains circuitry to protect the inputs against damage due to high static voltages or
electric fields; however, it is advised that normal precautions be taken to avoid application of any voltage higher
than maximum rated voltages to this high impedance circuit.

e For proper operation, it is recommended that Vci be constrained to the range Vss < Vcu.

¢ Reliability of operation is enhanced if unused input is connected to an appropriate logic voltage level (e.g., either
Vss or Vboio).

e Caution should be taken to avoid exposure of this device to any light source during normal operation. This device is
not radiation protected. This device is light sensitive.

e Unused outputs must be left open.
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9. DC Characteristics
The following specifications apply for Vss=0V, Vci=3.0V, Torr=25d.

Symbol Parameter Test Condition Applicable Pin Min Typ Max Unit
Ve Logic Supply Voltage VCI 2.2 3.3 3.7 \%
VoD Core Logic Voltage VDD 1.7 1.8 1.9 \%
VIH High-Level Input Voltage 0.8Vobio \%
Vi Low-Level Input Voltage 0.2Vobio \
Von High-Level Output Voltage lon = -100UA 0.9Vobio \%
VoL Low-Level Output Voltage lo. = 100uA 0.1Vobio| V
lupdate Module Operating Current VCI = 3.0V - - 3 - mA

DC/DC off
No clock
Isieep Deep Sleep Current No input load - - 1 5 LA
RAM data not
retained

9.1. Power Consumption

Parameter Symbol | Conditions | Typical Max Unit
Panel Power Consumption During Update - - 9 - mw
Power Consumption in Standby Mode - - - 0.003 mw
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10. Serial Peripheral Interface Timing
The following specifications apply for Vss=0V, Vci=2.4V, Toprr=25°C

\. 5 CKPER N

: E El

H . Yy

: { SCLHIG : : foshp ¢

{essu : (—H} —
%: . . .

{esHIGH

[P, PPN

tscrLow:

SCL 7[ \
SISU <—>
<—> LSTHLD : ;
SDA = ] : .
(Write X X X X &
Mode) \ A'A VAT
tsosu (—)
SDA
(Read
Mode)
Write Mode
Symbol Parameter Min Typ Max Unit
fscL SCL frequency - - 20 MHz
¢ CS# set up time (time CS# must be 60 ) ) ns
cssu low before the first rising edge)
t CS# Hold time (time CS# has to 65 ) ) ns
CSHLD remain low after the last falling edge)
i Time CS# has to remain high 100 ) ) ns
csmien between transfers
tscLHiGH Time SCL must remain high 25 - - ns
tscLLow Time SCL must remain low 25 - - ns
Time Data In must be stable before
tsisu . 10 - - ns
rising edge
¢ Time Data In must be stable after 40 ) ) ns
SIHLD rising edge
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Read Mode
Symbol Parameter Min Typ Max Unit
fscL SCL frequency - - 2.5 MHz
tossu CS# set up tlme_ (tlme_ CS# must be 100 _ ) ns
low before the first rising edge)
¢ CS# Hold time (time CS# has to 50 _ ) ns
CSHLD remain low after the last falling edge)
Time CS# has to remain high
tesHiH between transfers 250 i i ns
tscLHIGH Time SCL must remain high 180 - - ns
tscLLow Time SCL must remain low 180 - - ns
Time Data Out must be stable before
tsosu . - 50 - ns
rising edge
i Time Data Out must be stable after ) 0 ) ns
SOHLD rising edge

SCLEDD)

RN

o~

SDIN(D1) —<DT>< D6>< D5><D-'1>'< D3>< D2>< Dl>‘< DGF

Figure 11-1: Serial Peripheral Interface Characteristics
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11. Typical Operating Sequence

> Power On

(Apply VCI)

k

Eeset the EPD driver IC +

Y

Set the VCOM., VGH. VGL valus

l

Turn on oscillater clock and
DC/DC & regulator to
generate the driving voltage

L 4

Define the display size,
Resolution and Waveform data

k.

Clear the EPD

b

Load image data and Display
the image on EPD

'

Turmn off oscillator clock and
DC/DC & regulator

L

Power down

L

Enter into deep
sleep mode
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12. Optical Characteristics

12.1. Specifications

Measurements are made with that the illumination is under an angle of 45 degrees, the detection is
perpendicular unless otherwise specified.

T=25°C
Symbol Parameter | Conditions Min Typical Max | Unit Note
R Reflectance White 30 35 - % Note 1
CR Cor}trast Indoor 8:1 - - -
Ratio
Tuepate | Update Time 25°C - 3 - sec -
Panel Life - ~23°C - 5 years - - Note 2

Note (1): Luminance Meter: Eye-One Pro Spectrophotometer
Note (2): Panel life is not guaranteed when working in temperatures below 0 degrees or above 40 degrees. Store panel with display
white and face up.

12.2. Definition of Contrast Ratio

The contrast ratio (CR) is the ratio between the reflectance in a full white area (R1) and the reflectance in a
dark area (Rd) ():

R1: White Reflectance Rd: Dark Reflectance
CR =R1/Rd
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14. ePaper Breakout Board Schematic
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CFA-10084: ePaper Adapter Board 24-pin (3-ohm)

Page 1/1: Schematic

CPA10084]  Ovi

PRODUCTREVISON' | RBBNIMBER RBREVISON

PCB10084| OV
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