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GENERAL INFORMATION

Datasheet Revision History

Datasheet Release: 2016-06-27
First datasheet for a new product, the CFAP128296A0-0290 display module.

Product Change Notifications

To check for Product Change Notifications for this display module, see the Product Notices tab on a product’'s web page.
Product pages without a Product Notices tab do not have Product Change Notifications.

About Variations

Slight variations (for example, contrast, color, or intensity) between lots are normal.

The Fine Print

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 and 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 © 2016 by Crystalfontz America, Inc., 12412 East Saltese Avenue, Spokane Valley, WA 99216-0357 U.S.A
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1.

Over View

The display is a TFT active matrix electrophoretic

display , with interface and a reference system design.

The 2.9” active area contains 296 X 128 pixels, and has 1-bit 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
e High contrast
e High reflectance

e Ultra wide viewing angle

e Ultra low power consumption

e Pure reflective mode
¢ Bi-stable

e Commercial temperature range

e Landscape, portrait mode

e Antiglare hard-coated front-surface
e Low current deep sleep mode

e On chip display RAM

e Serial peripheral interface available

¢ On-chip oscillator

e On-chip booster and regulator control for generating VCOM, Gate and source driving voltage .

e I°C Signal Master Interface to read external temperature sensor

¢ Available in COG package IC thickness 300um

Mechanical Specifications

Parameter Specifications Unit Remark
Screen Size 2.9 Inch
Display Resolution 296 (H)x128 (V) Pixel Dpi:112
Active Area 66.9 (H)x29.1 (V) mm
Pixel Pitch 0.227x0.226 mm
Pixel Configuration Rectangle
Outline Dimension 79.0 (H)x36.7 (V) x1.18(D) mm
Weight 7.35+0.5 g
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Pin# | Type Single Description Remark
1 NC No connection and do not connect with other NC pins Keep Open
2 (0] GDR N-Channel MOSFET Gate Drive Control
3 (0] RESE Current Sense Input for the Control Loop
4 C VGL Negative Gate driving voltage
5 C VGH Positive Gate driving voltage
6 (0] TSCL 12C Interface to digital temperature sensor Clock pin
7 {0) TSDA 12C Interface to digital temperature sensor Date pin
8 I BS1 Bus selection pin Note 5-5
9 (0] BUSY Busy state output pin Note 5-4
10 I RES # Reset Note 5-3
11 I D/IC# Data /Command control pin Note 5-2
12 I CS# Chip Select input pin Note 5-1
13 /o DO serial clock pin (SPI)

14 {0) Dl serial data pin (SPI)

15 I VDDIO Power for interface logic pins

16 I VCI Power Supply pin for the chip

17 VSS Ground

18 C VDD Core logic power pin

19 C NC Make no connection.

20 C VSH Positive Source driving voltage
21 C PREVGH Power Supply pin for VGH and VSH
22 C VSL Negative Source driving voltage
23 C PREVGL Power Supply pin for VCOM, VGL and VSL
24 C VCOM VCOM driving voltage

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 (D/C#) is Data/Command control pin connecting to the MCU. When the pin is pulled HIGH, the

data will be interpreted as data. When the pin is pulled LOW, the data will be interpreted as command.
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Note 5-3: This pin (RES#) is reset signal input. The Reset is active low.
Note 5-4: This pin (BUSY) is Busy state output pin. When Busy is Low the operation of chip should not be interrupted

and any commands should not be issued to the module. The driver IC will put Busy pin Low when the

driver IC is working such as:
- Outputting display waveform; or
- Communicating with digital temperature sensor
Note 5-5: This pin (BS1) is for 3-line SPI or 4-line SPI selection.
“High”, 3-line SPI (9 bits SPI) is selected. Please refer to below Table.
Table: Bus interface selection

When it is “Low”, 4-line SPI is selected. When it is

BS1 | MPU Interface
L 4-lines serial peripheral interface (SPI)
H 3-lines serial peripheral interface (SPI) — 9 bits SPI
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COMMAND TABLE
Code | Inst/Pa | RI'W | DC D7 D6 D5 D4 D3 D2 D1 DO Defaul
ra t
PWR |w |o 0 0 0 0 0 0 0 0 (01H)
ROIH | 1Para | W 1 - - - - - - VDS_EN | VDG_EN | 03H
2"Para | W 1 - - - - - - 0 0 O00H
RO2H [ POF 1w |0 0 0 0 0 0 0 1 0 (02H)
R0O4H | PON W 0 0 0 0 0 0 1 0 0 (04H)
BTST | W 0 1 1 1 0 0 0 1 0 (E2H)
1*Para | W 1 - 0 0 BT_PHA | BT_PHA3 | | 1 1 OFH
4
RO6H | 2"Para | W | 1 - 0 0 BT_PHB | BT_PHB3 | | 1 0 OEH
4
3%Para | W |1 - - - BT_PHC | BT_PHC3 | | 0 1 ODH
4
DTM1 | W 0 0 0 1 0 0 0 0 0 (10H)
1% Para %Y KPxI[1] | KPxI[0] KPxI2[1] KPxI2[0] KPxI3[1] | KPxI3[0] KPxI4[1] KPxI4[0] KPxIM[1] 0O0H
RIOH | ...... W 1 00H
M"Para | W 1 KPxI(N-1)[1 | KPxI(N-1)[0 | KPxIN[1] KPxIN[0] 00H
1 1
RI2H | DRF w |0 0 0 0 1 0 0 1 0 (12H)
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Cod |InsttP | R'W | DC | D7 D6 D5 D4 D3 D2 D1 DO Defau
e ara It
R30 | PLL W 0 0 0 1 1 0 0 0 0 (30H)
H 1"Para | W 0 - - M2 M1 MO N2 N1 NO 3CH
TSC | w 0 |o 1 0 0 0 0 0 0 (40H)
R40 | 1*Para | R 1 D10 D9 D8 D7 D6/TS D5/TS D4/TS D3/TS O00OH
H 3 2 1 0
2"Para | R 1 D2 DIl DO - - - - - 00H
R41 | TSE w 0 0 1 0 0 0 0 0 1 (41H)
H 1"Para | W 1 TSE - - - - - - - 00H
SW|w 0 |0 1 0 0 0 0 1 0 (42H)
1Para | W WATTR | WATTR6 | WATTR | WATTR | WATTR | WATTR | WATTR | WATTR | OOH
7 5 4 3 2 1 0
R:f 2"Para | W 1 WMSB | WMSB6 WMSBS | WMSB4 | WMSB3 | WMSB2 | WMSB1 | WMSBO | OOH

39Para | W 1 WLS WLSB6 | WLSB | WLSB | WLSB | WLSB | WLSB | WLSB | 00H

B7 5 4 3 2 1 0
TSR w 0 0 1 0 0 0 0 1 1 (43H)
43 1"Para | R 1 RMS | RMSB6 | RMSB | RMSB | RMSB | RMSB | RMSB | RMSB | O0H
i B7 5 4 3 2 1 0
2"Ppara | R 1 RLSB | RLSB6 | RLSB5 | RLSB4 | RLSB3 | RLSB2 | RLSB1 | RLSBO | OOH
7
R50 | CDI W 0 0 1 0 1 0 0 0 0 (50H)
H | 1"Para | W 1 - - - DDX |CDI3 |CDR |cbl | CDI0 | 17H
TRES | W 0 0 1 1 0 0 0 0 1 (61H)
1Para | W 1 HRES | HRES6 | HRES5 | HRES4 | HRES3 | HRES2 | HRESI | 0 00H
R61 7
H |2Para | W 1 - - - - - - - HRESS | 00H
3“Para | W 1 VRES | VRES6 | VRES5 | VRES4 | VRES3 | VRES2 | VRESI | VRESO | O0H
7
R82 vDCS | W 0 1 0 0 0 0 0 1 0 (82H)
i 1Para | W 1 - - VDCS | VDCS | VDCS | VDCS | VDCS | vDCS | O0H
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Power Setting Register
Code | Inst/Para | R'W | DC | D7 D6 D5 D4 D3 D2 D1 DO Default

PWR w o]0 0 0 0 0 0 0 0 0 (01H)
ROIH | 1*Para w 1 - - - - - - VDS_EN VDG_EN 03H
2"Para w 1 - - - - - - 0 0 O00H
Name Control Value | Function Description
VDS _EN Source Power | 0 External positive source voltage from VDH pin and negative source
Selection voltage from VDL pin
1 Internal voltage generation circuit for both VDH/VDL
VDG_EN Gate Power 0 External positive source voltage from VDH pin and negative source
Selection voltage from VDL pin
1 Internal voltage generation circuit for both VDH/VDL
Note: For this panel the 2"Para must set as 0x00.
Power OFF
Code | Inst/Para | R'W | DC | D7 D6 D5 D4 D3 D2 D1 DO Default
Rro2H | POF W [0 |0 0 0 0 0 0 1 0 (02H)

After the Power Off command, driver will power off based on the power off Sequence, BUSY will become ”0”. This
command will turn off charge pump, T-con, source driver, gate driver, VCOM, and temperature sensor, but register data will
be kept until VDD becomes OFF.

SD output and Vcom will base on previous condition. It may have 2 conditions: OV or floating.

This command can be active only when BUSY = “1”.

NOTE: For this panel , You ‘d better to set these bits’s (BT _PHA \BT PHB\BT PHC) value to 00.

Power ON / Setting
Code | Inst/Para | R'W | DC D7 D6 D5 D4 D3 D2 D1 DO Default
RO4H | PON \%% 0 0 0 0 0 0 1 0 0 (04H)
BTST \%% 0 1 1 1 0 0 0 1 0 (06H)
1% Para Y 1 - 0 0 BT_PHA4 | BT_PHA3 | | 1 1 OFH
RO6H
2"'Para W 1 - 0 0 BT_PHB4 | BT PHB3 | | 1 0 OEH
3" Para W 1 - - - BT_PHC4 | BT_PHC3 | | 0 1 ODH
Name Control Value Description
Driving 00 1
BT PHA[4:3]
- Strength 01 2
BT PHB[4:3]
- 10 3
BT PHC[4:3]
11 4
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Data Start Transmission 1 / Data Stop Command(B/W)

Code | Inst/Para R/W DC | D7 D6 D5 D4 D3 D2 D1 DO Default
DTM1 \\% 0 0 0 1 0 0 0 0 0 (10H)
1% Para %Y 1 KPixel1[1:0] KPixel2[1:0] KPixel3[1:0] KPixel4[1:0] OOH
R10H
\\% 1 e e el ... OOH
M"Para %Y 1 KPixel(n-1)[1:0] KPixel(n)[1:0] - - - - O0H

This Command starts transmitting data and write them into SRAM. To complete data transmission, command DSP(Data

transmission Stop) must be issued. Then the chip will start to send data/VCOM for panel.

KPixel(x)[1:0] LUT
00 White
When DDX=0
11 Black
00 Black
When DDX=1
11 White

This command can be active only when BUSY = “1”.

Data Refresh Command
Code | Inst/Para R/IW DC D7 D6 D5 D4 D3 D2 D1 DO Default

RI2H | DRF W 0 0 0 0 1 0 0 1 0 (12H)
While user sent this command, driver will refresh display (data/VCOM) according to SRAM data and LUT.
This command can be active only when BUSY =“1”. After display refresh command, BUSY signal will become “0”.

PLL Control
Code | Inst/Para R/IW DC D7 D6 D5 D4 D3 D2 D1 DO Default
PLL A 0 0 0 1 1 0 0 0 0 (30H)
R30H —
1% Para w 0 - - M2 M1 MO N2 N1 NO 3CH

Note: For this panel the R30H Must be set as 0x39.
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Temperature Sensor Command
Code | Inst/Para RIW DC D7 D6 D5 D4 D3 D2 D1 DO Default
TSC W 0 0 1 0 0 0 0 0 0 (40H)
R40H | 1% Para R 1 D10 D9 D8 D7 D6/TS3 | D5/TS2 | D4/TS1 | D3/TS0 | OOH
2" Para R 1 D2 D1 DO - - - - - 00H
Internal Sensor Mapping External LM75 Sensor Mapping (D10~D0)
Table 10. Temp register value
TS [3 : 0] temperature :;;h:ol:rl::llg“e"q Hexadecimal value  Decimal value Value
0000 |0 C AT o T
° 011 1111 0001 3F1 1009 +126.125°C
0001 5 C 0111110 1000 3E8 1000 +125.000 °C
o 000 1100 1000 ocs 200 +25.000 °C
00 1 0 1 O C 000 :J:]O[) ;r:m 001 1 +0.125°C
0011 |15 C e — J e
0100 |20 C I T— = T
0101 25 °C 110 0100 1000 ) 8& —440 -55.000 °C
0110 30 C SPI | Tsc | [1%t Para]  [2" Par3
0111 35 C 5
o Cs= | R R [
1000 40 C I2C active
1001 [45 C BUSY I——
1010 50 C Typical External Sensor Cycles
Temperature Sensor Setting
Code | Inst/Para RIW DC D7 D6 D5 D4 D3 D2 D1 DO Default
RATH TSE W 0 0 1 0 0 0 1 (41H)
1% Para W 1 TSE 0 0 0 0 0 0 0 00H
Name Control Value Description
TSE Temperature Sensor 0 Internal temperature sensor
Selection 1 External temperature sensor
VCOM and Data Interval Setting Command
Code | Inst/Para RIW DC D7 D6 D5 D4 D3 D2 D1 DO Default
CDI W 0 0 1 0 1 0 0 0 0 (50 H)
R50H
1¥ Para W 1 - - - DDX | CDI3 | CDI2 | CDIl | CDIO | 17H

Note: For this panel the RSOH Must be set as 0x17.
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Resolution Setting Command
Code | Inst/Pa | R'W | DC | D7 D6 D5 D4 D3 D2 D1 DO Default
ra
TRES w 0 0 1 1 0 0 0 0 1 (61H)
R61H 1% Para W 1 HRES7 | HRES6 | HRES5 | HRES4 | HRES3 | HRES2 | HRES1 | 0 00H
2"Para | W |1 |- - - - - - - HRESS | 00H
3" Para W 1 VRES7 | VRES6 | VRES5 | VRES4 | VRES3 | VRES2 | VRESI | VRESO | OOH
Name Control Description
(1) Horizontal resolution setting (HRES[0] is forced to '0')
Horizontal
HRES[7:0] (2) Minimum active SD channel = SO
Resolution
(3) Maximum active SD channel = min_active SD + HRES[7:0] - 1
(1) Vertical resolution setting
Vertical
VRES[8:0] (2) Minimum active GD channel = G0
Resolution
(3) Maximum active GD channel = min_active GD + VRES[8:0] - 1
Resolution setting(R61H) has higher priority than RES[1:0](RO0H).
Note : For this panel R61H ‘s value must be 0x80. 0x01. 0x28.
VCOM-DC Setting
Code | Inst/Para | RIW DC | D7 | D6 D5 D4 D3 D2 D1 DO Default
VDCS W 0 1 0 0 0 0 0 0 1 (82H)
R82H
1% Para W 1 - - VDCS5 | VDCS4 | VDCS3 | VDCS2 | VDCS1 vDCso | OCH
VDCSJ[5:0] VCOM Value VV[5: 0] VCOM Value
000000 Ov 001101 -1.3v
000001 -0.1v 001110 -l.4v
000010 02v
000011 -0.3v 100111 -3.9v
000100 -0.4v 101000 -4.0v
000101 -0.5v 101001 4.1v
000110 -0.6v 101001 -4.2v
000111 0.7v e
001000 -0.8v 111011 -5.9v
001001 -0.9v 111100 -6.0v
001010 -1.0v 111101 -6.1v
001011 -1.1v 111110 -6.2v
001100 -1.2v 111111 -6.3v
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ELECTRICAL CHARACTERISTICS

7-1) Absolute maximum rating

Parameter Symbol Rating Unit
Logic Supply Voltage Va -0.5t0 +3.6 v
Logic Input Voltage Vin -0.5 to VCI +0.5 A%
Logic Output Voltage Vour -0.5to VCI+0.5 A%
Operating Temp. range Topr 0 to +40 C
Storage Temp. range Tstg -25 to +70 C

7-2) Panel DC Characteristics
The following specifications apply for : VSS =0V, VCI = 3.0V, TA=25C

Parameter Symbol Conditions Min Typ Max Unit
Single ground Vss - - 0 - v
Logic Supply Voltage VCI - 24 3.0 3.7 v
High level input voltage VIH - 0.8VCI - - Vv
Low level input voltage VIL - - - 0.2VCI v
High level output voltage VOH IOH=-100uA 0.9VCI - - v
Low level output voltage VOL IOH= 100uA - - 0.1VCI v
Image update current TuppaTE - - 8 12 mA
Standby panel current Istandby - - - 5 uA
P 40
Power panel (update) MAX - - mW
Puppate 26.4

Standby power panel PstRY - - - 0.0165 mW
Operating temperature - - 0 - 40 T
Storage temperature - - -25 - 70 T
Image update Time at 25
. - - - 3000 - ms
C

DC/DC off

No clock
Deep sleep mode current VCI . - 2 5 uA

No input load

Ram data not retain

DC/DC off

No clock
Sleep mode current VCI . - 35 50 uA

No input load

Ram data retain

- The Typical power consumption is measured with following pattern transition: from horizontal 2 gray scale pattern
to vertical 2 gray scale pattern.(Note 7-1)
- The standby power is the consumed power when the panel controller is in standby mode.

- The listed electrical/optical characteristics are only guaranteed under the controller & waveform provided by CFA.
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- Vcom is recommended to be set in the range of assigned value & 0.1V.
Note 7-1
The Typical power consumption

7-3) Panel AC Characteristics

7-3-2) MCU Interface

7-3-2-1) MCU Interface Selection

In this module, there are 4-wire SPI and 3-wire SPI that can communicate with MCU. The MCU interface mode can
be set by hardware selection on BS1 pins. When it is “Low”, 4-wire SPI is selected. When it is “High”, 3-wire SPI (9
bits SPI) is selected.

Pin Name Data/Command Interface Control Signal
Bus interface Dl DO CS# D/C# RES#
SPI4 SDin SCLK CS# D/C# RES#
SPI3 SDin SCLK CS# L RES#

Table 7-1: MCU interface assignment under different bus interface mode
Note 7-2: L is connected to VSS
Note 7-3: H is connected to VCI
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7-3-2-2) MCU Serial Interface (4-wire SPI)
The 4-wire SPI consists of serial clock SCLK, serial data SDIN, D/C#, CS#. In SPI mode, DO acts as SCLK, D1 acts as

SDIN.

Function CS# D/C# SCLK
Write Command L L t
Write data L H t

Table 7-2: Control pins of 4-wire Serial Peripheral interface

Note 7-9: {stands for rising edge of signal

SDIN is shifted into an 8-bit shift register in the order of D7, D6, ... DO. The data byte in the shift register is written to the
Graphic Display Data RAM (RAM) or command register in the same clock.

Under serial mode, only write operations are allowed.

Figure 7-1: Write procedure in 4-wire Serial Peripheral Interface mode

CEN . — -
sclko) | FLFLFLALALALA AL L L L L

D/cg [ AR

SDIN(D1) (p7/6/D5{p4alD3XD2XD1DA . XD7\D6XDSND4 D3 D2 D1 DO |
(Write mode) }.— command —»{ |<— command / parameter—-{
SDIN(D1) (p7/D6\D5XD4(D3/D2(D2ND0( _____ XD7(D6D5KDaXD3N D2 D1 DOX ]
(read mode) }._ P— —.{ }4— read parameter —'{

D/CH=0:command
D/CH=1:parameter

D/C# keeps the same value during the whole 8-bit cycles.
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7-3-2-3) MCU Serial Interface (3-wire SPI)
The 3-wire serial interface consists of serial clock SCLK, serial data SDIN and CS#.
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In 3-wire SPI mode,DO0 acts as SCLK, D1 acts as SDIN, The pin D/C# can be connected to an external ground.

The operation is similar to 4-wire serial interface while D/C# pin is not used. There are altogether 9-bits will be shifted
into the shift register on every ninth clock in sequence : D/C# bit, D7 to DO bit. The D/C# bit (first bit of the sequential
data ) will determine the following data byte in shift register is written to the Display Data RAM (D/C# bit = 1) or the

command register (D/C# bit = 0).Under serial mode ,only write operations are allowed.

Function CS# D/C# SCLK
Write Command L Tie LOW t
Write data L Tie LOW 1

Table 7-3: Control pins of 3-wire Serial Peripheral Interface
Note 7-10: 1stands for rising edge of signal

Figure 7-2: Write procedure in 3-wire Serial Peripheral Interface mode

(CS% ] |

sctkoy | FLFLFLFLALFLALAL i f L LA LF L L

SDIN(D1) (p7/06/psp4(03 D2 DA (D7{D6/D5 D4 D3 D2 DDA

|<7 command / parameter ~>{
SDIN(D1) (p7/(p6(Ds\D4akD3)D2(D2XD0X . XD7XDe(Ds(D4aXD3XD2XD DO

(read mode) ——  commaiid 4>| }k read parameter

(Write mode) H command —.I

D/C#=0:command
D/Ca=1:parameter
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7-3-2) Timing Characteristics of Series Interface

CS# VIH 4
VIL 5\ -f| SS
tcss |y, tscyow / tcsh tchw
> )

b tscc |"

LT
ST G S T

3J-wire Serial Interface — Write

Cs# VIH f 4
VIL H
lcss tscyow . tcsh tchw

Vs
t
VIH |{ tshut {ﬂ—'
SCLK viL e m \L Jf \: )(
A | ',;/ L
SDIN e i
(DIN) VL
.Efjc toh
SDIN wHa: oty X o x:// X v L
(DOUT) VIL - F

3-wire Serial Interface — Read

SCLK VIL

Symbol Signal Parameter Min | Typ ‘ Max ‘ Unit
SERIAL COMMUNICATION
tess Chip Select Setup Time 60 - - ns
tesh CSB Chip Select Hold Time 65 - - ns
tsce Chip Select Setup Time 20 - - ns
tchw Chip Select Setup Time 40 - - ns
tscycw Serial clock cycle (write) 100 - - ns
tshw SCL “H” pulse width (write) 35 - - ns
tslw SCL SCL*“L” pulse width (write) 35 - - ns
tscycr Serial clock cycle (Read) 150 - - ns
tshr SCL “H” pulse width (Read) 60 - - ns
tslr SCL “L” pulse width (Read) 60 - - ns
tsds Data setup time 30 - - ns
SDIN .
tsdh Data hold time 30 - - ns
(DIN) ,
tacc Access time 10 - - ns
(DOUT) - -
toh Output disable time 15 - - ns
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7-4) Power Consumption

Parameter Symbol | Conditions | TYP | Max | Unit | Remark
Panel power consumption during update - - 30 40 mW -
Power consumption in standby mode - - - 0.017 | mW -

7-5) Reference Circuit

T

B
1
i GDE
: RESE
- TGL
= WGH
= TaCL
= T3D&
5 BS1
T BUSY
3 FEG#
T DiC#
Co#
13
T ]
IF Dl
TE VDDIO
T 5 i
: oo
= VEF
= ViH
FEEVGH |
22
o WL |
=i FREVGL |
TCOM |
L1 L
= - >
== ——1C6 ——C7 ——iC9 ——C10
LuF/i6V LuF25V LuF/6v 1uF/25V LuF/25V

Figure . 7-5 (2)
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For every bunch of EPD the waveform data is different, so you may receive the waveform LUT from CFA. You

just need to use the follow sequence to download the waveform into driver IC.

sequence | command Action Description remark

1 04 Power on Send cmd 04

2 20 VCOM LUT Setting Send cmd 20  data lut_veomO[]
3 21 White LUT Setting Send cmd 21  data lut w[]

4 22 Black LUT Setting Send cmd 22 data lut_b[]

Note: To download the waveform into driver ic ,you must send command 04 first, then send 20,21,22command .
The data of lut vcomO[], lut w[], lut b[],each batch of EPD is different.
For maximum performance, each batch of EDP has a unique LUT. Contact Technical Support to make sure you

have the correct LUT for the batch that your displays were produced in.
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TYPICAL OPERATION SEQUENCE, NORMAL FLOW

Power On
(Apply VCI)

Reset the EPD driver IC +

y

Set the VCOM, VGH, VGL valug]

A4

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

\ 4

Define the display size,
Resolution and Waveform data

Clear the EPD

y

Load image data and Display
the image on EPD

A4

Turn off oscillator clock and
DC/DC & regulator

v v
Enter into deep
sleep mode

Power down
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Power setting

SPI(0x01,0x03,0x00)

A

Booster soft start

SPI (0x06,0x07,0x07,0x07)

A

Power on
SPI (0x04)

A

Get status |

SPI (0x71)

A 4

Read data from 0x71
Judge the value of BUSY

BUSY=0

vy _BUSY=1

Panel setting
SPI (0x00,0xCF)

A 4

Vcom and data interval setting

SPI (0x50,value) V¢!

\4

PLL control
SPI (0x30,0x39)

A

Resolution setting

SPI (0x61,0x68,0x00,0xD4)

A

VCM_DC setting
SPI (0x82,value)""'*

Display start transmission

SPI (0x10)

A

Transport bla

ck / white data

A

SPI (0x12)

Display refresh

A

Check BUSY pin

A

BUSY=1

BUSY=0

A

Power OFF
SPI (0x02)

Notel: When value=0x57, border will be drive to black after refresh. When value=0x17, the border is set to floating.
Note2: Different EPD with different VCOM value, CFA will provide different values according to different batches of

EPD.
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OPTICAL CHARACTERISTICS

10-1) Specifications
Measurements are made with that the illumination is under an angle of 45 degrees, the detection is perpendicular unless
otherwise specified.

T=25C
SYMBOL | PARAMETER | CONDITIONS | MIN TYPE MAX | UNIT | Note
. Note
R Reflectance White 30 35 - % 10-1
Gn 2Grey Level - - DS+WS-DS) xn (m—1) - L* -
CR Contrast Ratio indoor 8 - - -
Tupdate Update time - 3 - sec -
. o . . Note
Panel’s life 0°C~407C 1000000 times or 5 years 102

WS : White state, DS : Dark state

Gray state from Dark to White : DS, WS

m:?2

Note 10-1 : Luminance meter : Eye — One Pro Spectrophotometer

Note 10-2 :When work in temperature below 0 degree or above 40 degree , we do not recommend because the panel’s
life will not be guaranteed

10-2) 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 =RI/Rd

Ring light
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10-3) Reflection Ratio
The reflection ratio is expressed as :

R = Reflectance Factor white board

X (L center /L white board )

CFAP128296A0-0290 Display Module
Datasheet Release Date 2016-06-27
Page 26

L center i the luminance measured at center in a white area (R=G =B=1) . L yhite boara 1S the luminance of a standard white

board . Both are measured with equivalent illumination source . The viewing angle shall be no more than 2 degrees .

VIEWINC

direction

Yocock
direction
80"

12 o'clock
direction
90

3 oclcck
direction

3 oelocs
dirention
270

10-4) Bi-stability
The Bi-stability standard as follows:

{'..

Bi-stability Result
24 hours AVG MAX
Luminance drift White state ~ AL* - 3
Black state ~ AL* - 3
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