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Glossary of Acronyms

EPD Electrophoretic Display (e-Paper Display)
EPD Panel EPD

T-Con Timing Contrer

TFT Thin Film Transistor

MCU Microcontroller Unit

FPC Flexible Printed Circuit

FPL Front Plane Laminate

SPI Serial Peripheral Interface

COG Chip on Glass
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1.General Description
1.1 Overview

This is a 3-Colors 7.5” a-Si, active matrix TFT, Electronic Paper Display (EPD) panel. The panel has such high
resolution (124dpi) that it is able to easily display fine patterns. Due to its bi-stable nature, the EPD panel
requires very little power to update and needs no power to maintain an image.

1.2 Feature
1.2.1 a-Si TFT active matrix Electronic Paper Display(EPD)

1.2.2 Three colors support: White, Black, Red
1.2.3 Resolution:800 x 480

1.2.4 Ultra-low power consumption

1.2.5 Super Wide Viewing Angle - near 180°
1.2.6 Extra thin & light

1.2.7 SPI interface

1.2.8 RoHS compliant
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1.3 General Specifications

ltem Specification Unit Note
Outline Dimension 170.2(H) x 111.2(V) x 1.1(T) mm 1)
Active Area 163.2(H) x97.92(V) mm
Driver Element a-Si TFT active matrix -
FPL Spectra Red R2.0 -
Pixel Number 800 x 480 pixel
Pixel Pitch 204x 204 (124dpi) um
Pixel Arrangement Vertical stripe -
Display Colors Black/White/Red -
Surface Treatment Anti-Glare -
EPD driving Waveform Provided and downloaded by manufacturer

1-1 General Specification

Note (1): Not including the FPC.
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1.4 Mechanical Specification

Item Min. Typ. Max. Unit Note
Horizontal(H) 170 170.2 170.4 mm
Glass Size Vertical(V) 111 111.2 111.4 mm
Thickness(T) 1.0 1.1 1.2 mm Q)
Weight - TBD - g )

Note (1): Not including the Masking Film. (2) Weight for reference only

1.5 FPC Specification

Item Pin numbers Pitch (mm) Connector Note

HRS FH34SR134S
Golden Finger 24 0.5 or STARCONN 6700534
or Compatible
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2. Absolute Maximum Ratings

2.1 Absolute Ratings of Environment

Value
Item Symbol Unit Note
Min. Max.
Storage Temperature Tst -20 +60 oC (1),(3),(4)
Storage Humidity Hsr 40 70 %RH (1),(3),(4)
Operating Ambient Temperature Top 0 +35 oC (1),(2),(3),(4)
Operating Ambient Humidity Hop 40 70 | wRrH | (1),(2),(3),(4)

2-1 Absolute Ratings of Environment

Note (1): (a)70 %RH Max. (Ta £ 40 °C), 40%RH Min. (Ta £ 60 °C) where Tais ambient temperature.
(b) No condensation and no frost in absolute ratings of Environment.

Note (2): The temperature of panel display surface area should be 0 °C Min. and 40°C Max. Refresh time depends
on operating temperature.

Note (3): Reddish on the edge of black image is normal at high temperature.

Note (4): Elnk Material is Moisture and UV sensitive. The absolute rating operating environments describes the
boundary conditions for updating the display while the absolute rating storage environment describe the
boundary conditions for a display not updating. While displays are rated to perform according to
specification for the warranty period at the absolute specified operating environment, the better the
storage condition, the better the E Ink displays will perform. Similar to other moisture and UV sensitive
components, we recommend that our displays be stored in temperature and humidity control
environments, and whenever possible, under above defined Optimal Storage Condition, away from
sunlight, to optimize their performance.
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2.2 Reliability Test Item

Item Test Condition Remark
Low Temperature Operation 0 °C for 240h (1) (2)

High Temperature/Humidit .

Operation’ Y 40 °C / 70 %RH for 240h (1) (2)

High Temperature Storage 60 °C / 40 %RH for 240h (1)(2)(3)
Low Temperature Storage -20 °C for 240h (1)(2)(3)
High Temperature/Humidit .

Storage Y 50 °C / 80 %RH for 240h (1)(2)(3)
Thermal Cycles 1 Cycle:-20°C/30min — 60°C/30min, for 100 (1)(2)(3)
( Non-operation ) Cycles

Drop from 97cm. (ISTA)

Pack D T 1)(2)(3

ackage Drop Test 1 corner, 3 edges, 6 sides. One drop for (1)(2)(3)
each.

Package Random VibrationTest 1.15Grms, 1Hz ~ 200Hz. ( ISTA) (1)(2)(3)

2-2 Reliability Test Item

Note (1): No condensation and no frost during test. End of test, function, mechanical, and optical shall be satisfied.

Note (2): The test result and judgment are based on OTP driving waveform.

Note (3): Stay white pattern for storage and non-operation test.
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3. Electrical Characteristics

3.1 Absolute Maximum Ratings of Panel

Parameter Symbol Value Unit Note
Min Max
Supply Voltage Vob, Vobio -0.3 6.0 \4
Ground GND - - Connect to Ground
Ta= 25+ 2 0C
3.2 Recommended Operation Conditions of Panel
Parameter Symbol Value Unit Not
Min Typ Max €
VDDIO, VDD Veooo, 2.3 3.3 3.6 Y,
. VCI
operation voltage
High ViH 0.7Vobio - Vobio \
Input Vobio=Vbop
Voltage Low Vi 0 - 0.3Vooio \%
. Vbbio=Vbbp
High Vou Vopio-0.4 ) ) v lon=400uA
Output Vomo=V
Voltage Low VoL 0 ) 0.4 v ppio=VDD
lo.=-400uUA,
Input Current (Mean) Ivel - 7 - mA  |(1),(2),(3)
Input Current  (Peak) Ivel - 2129 mA  |(1),(2),(3)
Input Power - - 275 - MA.s (1),(2),(3)
Ta=25+£2°C
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Note (1) : Test Pattern of Panel

iPhone 6

Bigger than bigger

4.7-inch display

Choose from Gold, Contract free

Silver or Space Gray 16Gb $649
64-bit ARCHITECTURE 64Gb $749
ABCHIP 128Gb  $849

M8 MOTION COPROCESSOR

% % % % 9 362 Reviews

standby time | Usage time:upto

AT R

Weight Height
4550z | 5.44in.

Camera
250 hrs. 14 hrs. ‘ 8 MP

Note (2) :
Vbpio=Vpp=3.0V

T Image Update Current Profile T,

A

lcg(RM

I
OmA
l€
= |

Current
Time

OmA

»|
!

Image Update Time

* Tr : Refresh time of the image update.

Note (3): loo: The current of Vop + Vopio.
lcc : The current of Vcc(EPD Boost Circuit).

Current Measurement

O

00O o [
L] L]
Tektronix DP0O4054 Digital
Phosphor Oscilloscope
Tektronix
TCP312
Current
Probe
manufacturer Pattern
Generator with  Power
Idd+lcc

Source

Tektronix TCPA300 Amplifier

EPD Module

EPD  Boost
Circuit
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4. Application Circuit Block Diagram

,
Driver IC
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5. Terminal Pin Assignment & Reference Circuit
5.1 Terminal Pin Assignment

No. Signal Type Connected to Function
1 NC - - Not connected
2 GDR O Power MOSFET This pin is the N-Channel MOSFET
Driver control Gate Drive Control.

3 RESE I Booster Control Input  [This pin is the Current Sense Input for
the Control Loop.

4 NC - - Not connected

5 VSHR C Capacitor This pin is the Positive Gate

driving voltage and the Power
Supply pin for VDHR.

A stabilizing capacitor should be
connected between VDHR and

GND.
6 TSCL(NC) - - -
7 TSDA(NC) - - -
8 BS I \VSS This pin is setting panel interface.
9 BUSY_N O Device Busy Signal This pin is Busy state output pin.

When Busy is Low, the operation of the
chip should not be interrupted, and
Command should not be sent.

10 |RES_N I System Reset This pin is reset signal input.
Active Low.

11 D/C I VDDIO or VSS This pin is Data/Command control

12 [CSB I VVDDIO or VSS This pin is the chip select.

13 |SCL I Data Bus Serial communication clock input.

14 |SDA I Data Bus Serial communication data
input/output.

15 |vDDIO P Power Supply Power for interface logic pins& 1/O. It
should be connected with VDDIO.

16 |VDD P Power Supply Power Supply for the chip.

17 |GND P Ground Ground

18 |vDDD C Capacitor Internal regulator output

A capacitor should be connected
between VDDD and VSS.
19 \VPP(NC) - - -
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This pin is the Positive Source driving
. voltage.
20 VSH C Capacitor A stabilizing capacitor should be
connected between VSH and GND.
A stabilizing capacitor should be
21 VGH C Capacitor connected between
VGH and GND.
This pin is the Negative Source driving
voltage and the Power
. Supply pin for VCOM.
22 VsL C Capacitor A stabilizing capacitor should be
connected between VSL and
GND.
. A stabilizing capacitor should be
23 VGL c Capacitor connected between VGL and GND.
This pin is the VCOM driving voltage
. A stabilizing capacitor should be
24 VCOM c Capacitor connected between VCOM
and GND.
Note:
Type: I Input
O: Output
C: Capacitor
P: Power

www.sinocrystal .net 13 27



EPD Module Specification Version:AO SCP075001-V01
5.2 Reference Circuit
U1 5
1
3 1 VEL
- 2 5oR < 1 &
L > 2 | RESE D2 Tufis0V
G“D‘flll €8 fufzsy ﬁ VSR VCC_EPD Pt :E
hpsee S =
BusYy N <} GNDl[H E ESSYN m T ulIsov Dg{ VGH oo
RESET_N 7| RST_N
gg ¥ gga J? ot l
SPI_CLK ﬁ SCL 1uf/25V = >
Mos 75 | SDA :‘: o :Eruﬂsmf
VCC_EPD [_> { :2 VDD = CJDIJ =
GND ¥ g
ovo|— 2T o
GND‘[I 1m$255v|l l[ g? VSH "
ver [ > oo ct z veH 2R211%
1ufi25Y
vet > GND. || mﬁfw 2| N =
Part Name Value/Type Reference part
C2. C4. C3 4.7uF [Max 50V] Murata :GRM188R61H475KAALD
C1l. C5. C7. C8 | 1uF [Max 25V] TDK: C1608X5R1E105K
L1 47uH(DC 0.5A) Sumida:CDRH2D18/LDNP-470NC
Q1 NMOS Vishay: Si1304BDL
R1 2.2 Ohm(Current type) | Vishay: CRCW08052R20FKEA
Ul 0.5mm ZIF socket Hirose: FH345-24S5-0.5SH(50)
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6. Typical Operating Sequence
6.1 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 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 D1 DO CS# D/C# RES#
SPI4 SDA SCL CS# D/C# RES#
SPI3 SDA SCL CS# L RES#

Table 6-1 MCU interface assignment under different bus interface mode
Note: L is connected to VSS; H is connected to VCI

6.1.1 MCU Serial Interface (4-wire SPI)

The 4-wire SPI consists of serial clock SCL, serial data SDA, D/C#, CS#, In SPI mode, DO acts as
SCL, D1 acts as SDA

Function CS# D/C# SCL
Write Command L L 1
Write data L H )

Table 6-2 Control pins of 4-wire Serial Peripheral interface
Note: t stands for rising edge of signal

SDA 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)/ Data Byte register or command Byte register according to
D/C# pin.

-7 r

l f
DWC# L

SCL

& _[DEEEEEEE0O0OM0O

Register Parameter

Figure 6-1 Write procedure in 4-wire SPI mode
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6.1.2 MCU Serial Interface (3-wire SPI)
The 3-wire serial interface consists of serial SCL, serial data SDA and CS#.

In 3-wire SPI mode, DO acts as SCL ,D1 acts as SDA, 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 , 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# SCL
Write command L Tie to Low )
Write data L Tie to Low )

Table 6-3 Control pins of 3-wire Serial Peripheral interface

Note: t stands for rising edge of signal

= I

SCL

& [EEEEEREOE00

Register Parameter

Figure 6-2 Write procedure in 3-wire SPI mode
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6.2 Operation Flow

VCI ON
Delay 10ms

!

HW reset:
RES#=HIGH 100ms
RES#=LOW 200ms
RES#=HIGH 50ms

v

BUSY

High

v Low

*if use internal temperature sensor ,please
bypass thie flow '

Set Temp by external sensor
SPI (OxE5) (temp value)
SPI (OxEO) (0x02)

Set Register
SPI (0xf8) (0x7c) (0x00)
SPI (0xf8) (0x60) (Oxa5)
SPI (0xf8) (0x93) (0x18)
SPI (0xf8) (0x73) (0x07)
SPI (0xf8) (0x92) (0x08)
SPI (0xf8) (0xa8) (0x3a)

( (

)
)
)
)
)
SPI (0xf8) (0x88) (0x06)

!

PSR Setting
SPI (0x00)(0x8f)

!

Voltage boosting
SPI (0x04)(0x00)

Write BW RAM

SPI (0x10) (48000 Bytes)
Write RED RAM

SPI (0x13) (48000 Bytes)

¥

Begin Refresh:
SPI (0x12) (0x00)

BUSY

High

Low
\ 4

Deep Sleep

VCI OFF
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7. Optical Characteristics
7.1 Test Conditions
Iltem Symbol Value Unit
Ambient Temperature Ta 25+2 °oC
Ambient Humidity Ha 50+10 %RH
Supply Voltage Vbbp 3.0 Vv
Note (1): Image is updated with above condition.
7.2 Optical Specifications
7.2.1 Optical
Iltem Symbol - Unit Note
Min. Typ. Max.
. Bx=0y=0
Contrast ratio White/Black CR - 20:1 - - (1),(2),(5),(6)
Black/ (1),(3),(4),(6)
Refresh time White/ Tr - 24 - sec
Red
White L* - 65 - -
. . Bx=0y=0
White state White *
a 0 (1),(2),(6)
White b* - 0.74 -
Red L* - 25 -
Red 37 Ox=By=0
Red state e ar
(1),(2),(6)
Red b* 22
Reflectance White R% 37 (1),(2),(6)

Note (1): Panel is driven by manufacturer waveform without masking film and optical measurement by CM-700D with
D65 light source and SCE mode.

www.sinocrystal .net
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Figure 7-1 Optical measurement

/00D

Pl PANEL

(Face up and remove protection film)

SCE mode

Receive

Light source

“% Baffle

Sampls

Note (2): Definition of Viewing Angle ( X, V)
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Figure 7-2Definition of Viewing Angle to Measure Contrast Ratio

Normal
Ox = 0y = 0°

Oy+

12 o’clock direction
Oy+ = 90°

oy-=90° 7 ™ X+ = 90°

Note (3): Refresh time is the time that e-paper particles move not including the power on and off time.

The refresh time is measured at 25 °C. The refresh time and contrast ratio varies due to different films,
display performance requirements, and ambient temperatures.

Note (4): Tr is the refresh time for an image which has no Red. For an image with Red, Red/White, Red/Black, or
Red/Black/White, the total update time is (Tr).

Note (5): Contrast ratio (C.R.): The Contrast ratio is calculated by the following expression.
C.R. =(R% White)/(R% Black).

Note (6): Optical data is measured at 60 seconds after refresh with manufacturer's global update procedure.
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7.2.2 Ghosting

Below are test method to verify if ghosting is within an acceptable range. The measured data (L*, a*, b*) to
calculate color different, AEoo (CIEDE 2000).The condition of measurementis to follow *“ Table 7-1 Optical
Measurement Conditions”.

Ghosting Measurement

Repeat the image for

10 times, and each
pattern interval is 30s

Table 7-3 Measurement of Ghosting

Rating
Item
Min. Typ. Max.

B'WAEoo - - 2
WBAEoo - - 2
R'WAEoo - - 4
WRAEw - - 2
B’RAEoo - - 2
R'BAEoo - - 4

Note: Panel is driven by manufacturer waveform without masking film and optical measurement by” CM-700D *“with
D65 light source and SCE mode.
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8. Packing

: ~2set EPD

4 :.1'}“.'%‘}.57::«-, ﬁ Tray
g >SS

& /— rier X2
Ipcs
/ Empty

17X2=34Pcs
2Pcs Empty Tray

Plastic bag

Carton_Label /
Vacuum Packaging
1
|
8 /
o
6
4 .
e

Figure 8.1 Packing

@ F/B-EPE

UP/DOW-EPE

Note: The package method of Figure 8.1 is just for reference, the actual packing number refer to actual production.
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B4 7.5' container loading_pallet

8u/layer*5layer/p=40u/p
1360PCS

Total:34*40

'g"’ —
£ . 5 o2
S 2 = Q.
E=EZ S S|c
z28 2 Ry
=CD_ =
S=eS5Es E I ) E|E
s o =85>
2a 2
5 S w3 Py S| 1O [-=|w
S o555 E = oo O (|
SCEE8S8 . E
uuuuu o 8
EEs=EF=
— N R [<C (@O

8u

gl

llayer:

/‘ ’/]ﬁﬁ=
| \V//"IIIJI

& % Tray

Tray$ 4. 3519/ Tray, fiz BRI
Total : 1%2% (19-2) =34

=34u

1carton

B

gia

THIRD ANGLE @ =

Figure 8.1 Stack
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9. EPD Drawing
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10. Precaution

(1)

(2)

(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)

(11)

(12)
(13)

(14)

(15)

(16)

(17)

(18)

(19)
(20)

The EPD Panel / Module is manufactured from fragile materials such as glass and plastic, and may be
broken or cracked if dropped. Please handle with care. Do not apply force such as bending or twisting
to the EPD panel.

It is recommended to assemble or install EPD panels in a clean working area. Dust and oil may cause
electrical shorts or degrade / scratch / dent the protection sheet film.

Do not apply pressure to the EPD panel in order to prevent damaging it.

Do not connect or disconnect the interface connector while the EPD panel is in operation.
Please support the bezel with your finger while connecting the interface cable such as the FPC.
Do not stack the EPD panels / Modules.

Do not press the FPC on the glass edge or Pull FPC up / down to 90°.

Do not touch the FPC lead connector.

Do not touch IC bonding area. It may scratch TFT lead or damage IC function.

Wear a Wrist Strap (Grounding connect) when handling and during assembly. Semiconductor devices
are included in the EPD Panel / Module and they should be handled with care to prevent any electrostatic
discharge (ESD). (An lon Fan may be needed in assembly operation to reduce ESD risk.)

Keep the EPD Panel / Module in the specified environment and original packing boxes when storage in
order to avoid scratching and keep original performance.

Do not disassemble or reassemble the EPD panel.

Use a soft dry cloth without chemicals for cleaning. Please don't press hard for cleaning because the
surface of the protection sheet film is very soft and without hard coating. This behavior would make dent
or scratch on protection sheet.

Please be mindful of moisture to avoid its penetration into the EPD panel, which may cause damage
during operation.

It's low temperature operation product. Please be mindful the temperature different  to make frost or
dew on the surface of EPD panel. Moisture may penetrate into the EPD panel because of frost or dew
on surface of EPD panel, and makes EPD panel damage.

High temperature, high humidity, sunlight or fluorescent light may degrade the EPD panel’s performance.
Please do not expose the unprotected EPD panel to high temperature, high humidity, sunlight, or
fluorescent for long periods of time. Please store the EPD panel in controllable environment of
warehouse and original package: Without sunlight, without condensation, a temperature range of 5°C
to 35°C, and humidity from 45%RH to 70%RH.

If the EPD Panel / Module is not refreshed every 24 hours, a phenomena known as “Ghosting” or “Image
Sticking” may occur. It is recommended that customer refreshed the ESL / EPD Tag every 24 hours in
use case with white image. It is recommended that customer ships or stores the ESL / EPD Tag with a
completely white image to avoid this issue.

The label ink used for marking the Panel ID number is erased easily by solvent. Please avoid using solvent
to clean the EPD panel.

The EPD is vacuum packed.

Before approved by us and customer, products and product specifications may be subject to change
without notice. Confirm that you have received the latest product standards or specifications before final
design, purchase or use.
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(21) We makes every attempt to ensure that its products are of high quality and reliability. However, contact
We sales office before using the product in an application that demands especially high quality and
reliability or where its failure or malfunction may directly threaten human life or cause risk of bodily injury,
such as aerospace, aeronautics, nuclear power, combustion control, transportation, traffic, safety
equipment or medical equipment for life support.

(22) Design your application so that the product is used within the ranges guaranteed by our particularly for
maximum rating, operating supply voltage range, heat radiation characteristics, installation conditions
and other characteristics. We bears no responsibility for failure or damage when used beyond the
guaranteed ranges. Even within the guaranteed ranges, consider normally foreseeable failure rates or
failure modes in semiconductor devices and employ systemic measures such as fail safes, so that the
equipment incorporating our product does not cause bodily injury, fire or other consequential damage
due to operation of the our product.

(23) This product is not designed to be radiation resist
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11. Definition of Labels

11.1 Definition of Production Label

TBD

Figure 11.1 Definition of Production Label

11.2 Definition of Pallet Label

TBD

Figure 11.2 Definition of Pallet Label

11.3 Definition of Carton Label

TBD

Figure 11.3 Definition of Carton
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