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1.Over View

KD042HVFSNO02 is a 4.2” a-Si, active matrix TFT, Electronic Paper Display (EPD) panel. The
panel is capable to show Black, White. The panel has high resolution (120dpi) 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.

2.Features

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

Three colors support: White, Black, Red

Resolution: 400 x 300

Ultra-low power consumption

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

RoHS compliant
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3. Mechanical Specifications

Parameter Specifications Unit Remark
Screen Size 4.2 Inch
Display Resolution 400(H) x 300(V) Pixel
Active Area 84.8(H) x63.60(V) mm
Pixel pitch 0.212(H) x0.212(V) mm
Pixel Configuration Vertical stripe
Outline Dimension 91(H) x 77(V) x 0.9(D) mm
Module Weight 13 g
Controller IC uC8276
Interface 3Wire / 4Wire SPI -
Display mode EPDB/W/R -
Operating temperature 0~+40 T
Storage temperature -20~+60 T
Part. No KD042HVFSNO002 REV V1.0 Page 5 of 25
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4. Mechanical Drawing of EPD module
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5.Input/Output Pin Assignment

NO. | Name | DISCRIPTION I/O Remark
1 NC NO Connection - Keep open
2 GDR | N-Channel MOSFET Gate Drive Control @)

3 RESE | Current Sense Input for the Control Loop I

4 NC NO Connection - Keep open
5 VDHR | Positive Source driving voltage(Red) C

6 TSCL | lIC Interface to digital temperature sensor Clock pin @)

7 TSDA | lIC Interface to digital temperature sensor Data pin I/O

8 BS Bus Interface selection pin I Note 5-5
9 BUSY | Busy state output pin @) Note 5-4

10 RES# | Reset signal input. Active Low. I Note 5-3
11 D/C# | Data /Command control pin I Note 5-2
12 CS# | Chip select input pin I Note 5-1
13 SCL | Serial Clock pin (SPI) I
14 SDA | Serial Data pin (SPI) I/O0
15 | vopIo Power Supply for interface logic pins It should be P

connected with VCI

16 VDDA | Power Supply for the chip P

17 GND | Ground P
Core logic power pin VDD can be regulated

18 VDDD | internally from VCI. A capacitor should be C

connected between VDD and VSS

19 VPP | FOR TEST P
20 VSH | Positive Source driving voltage C
o1 VGH Power Supply pin for Positive Gate driving voltage c

and VSH1
22 VSL | Negative Source driving voltage C
23 VGL Power Supply pin for Negative Gate driving voltage c
VCOM and VSL
24 | VCOM | VCOM driving voltage C
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| = Input Pin, O =Output Pin, I/O = Bi-directional Pin (Input/output),
P = Power Pin, C =Capacitor Pin

Note 5-1:

Note 5-2:

Note 5-3:
Note 5-4:

Note 5-5:

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.

This pin (D/C#) is 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.

This pin (RES#) is reset signal input. The Reset is active low.

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.

This pin (BS) is for 3-line SPI or 4-line SPI selection. When it is “Low” , 4-line SPI
is selected. When it is “High” , 3-line SPI (9 bits SPI) is selected. Please refer to

below Table.

BS State MCU Interface

L 4-lines serial peripheral interface(SPI) - 8 bits SPI

3- lines serial peripheral interface(SPI) - 9 bits SPI

Part. No
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6. Electrical Characteristics

6.1 Absolute Maximum Rating

Parameter Symbol Rating Unit
Logic supply voltage Vob Vbbio -0.3 to +6.0 V
Logic Input voltage VN -0.5 to Voo+0.5 Vv
Logic Output voltage Vourt -0.5 to Voo+0.5 V

Note: 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.
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6.2 Panel DC Characteristics
The following specifications apply for: VSS=0V, VDD=3.0V, Torr =25°C

. Applic . Unit
Parameter Symbol Conditions . Min. Typ. Max
able pin s
Logic supply voltage \/bb,VDDIO - VDD 2.3 3.0 3.6 V
High level input voltage VIH - - 0.7 Vobio - VDbbIo Vv
0.3VopI
Low level input voltage ViL - - 0 - o \Y
High level output voltage VoH IOH = -400uA - Vopio-0.4 - - \%
Low level output voltage VoL IOL = 400uA - 0 - 04 \Y
Typical power Prtyp - - - - - mwW
Deep sleep mode PstPY - - - - - mW
Typical operating current lopr_VDD Vdd =3.0V - - - - mA
Input Current
Ivci - - 4.93 - mA
(Mean)
Input Current
Ivci - - - - mA
(Peak)
Input Power - - - 79.91 - mA

Notes:1.The typical power consumption is measured with following pattern transition: from horizontal 2
gray scale pattern to vertical 2 gray scale pattern.

2.The deep sleep power is the consumed power when the panel controller is in deep sleep
mode.

3.The listed electrical/optical characteristics are only guaranteed under the controller &
waveform provided by SID.
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6.3 AC Characteristics
6.3.1 MCU Interface selection

The pin assignment at different interface mode is summarized in Table.Different MCU
mode can be set by hardware selection on BS pins.The display panel only supports 4-wire SPI or
3-wire SPI interface mode.

Pin Name Data/Command Interface Control Signal
Bus interface SDA SCL CS# D/C# RES#
BS=L 4-wire SPI SDA SCL CS# D/C# RES#
BS=H 3-wire SPI SDA SCL CS# L RES#

6.3.2 MCU Serial Interface (4-wire SPI)
The serial interface consists of serial clock SCLK, serial data SDIN, D/C#, CS#.
In 4-wire SPI mode, DO acts as SCLK, D1 acts as SDIN.

Function CS# D/C# SCL
Write command L L t
Write data L H t

Note:
(1) t stands for rising edge of signal
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SDA is shifted into an 8-bit shift register in the order of D7, D6, ---D0. The data byte in the s
hift register is written to the Graphic Display Data RAM (RAM)/ Data Byte register or command B
yte register according to D/C# pin.

-7 r

iU

DIC# / ) L

SDA
(Write D7 D6 D5 D4 D3 D2 D1 DO
Mode)
Register Parameter

Write procedure in 4-wire SPlI mode
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6.3.3 MCU Serial Interface (3-wire SPI)

The 3-wire serial interface consists of serial SCL, serial data SDA and CS#. In 3-wire SPI mod
e, 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 ). U
nder serial mode , only write operations areallowed.

Under serial mode, only write operations are allowed.

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

Note: t stands for rising edge of signal

- I

SCL
SDA
(Write 0 DI DoADSR D4R D3L D23 DI X DO l D7
Mode)
Register Parameter
Write procedure in 3-wire SPlI mode
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7. Optical Characteristics

Measurements are made with that the illumination is under an angle of 45 degree, the detection

is perpendicular unless otherwise specified

Rating .
Item Color Symbol - Units Notes
Min. Typ. Max.
, . Bx=0y=0
Contrast ratio White/Black CR - 20:1 - -
(1),(2),(5),(6)
Black/
Refresh time White/ Tr 22 sec (1),(3),(4),(6)
Red
White L* 65 - -
. . Bx=0y=0
White state White a -0.3
: (1),(2),(6)
White b* 0.74 -
Red L* - 25 -
Bx=0y=0
Red state Red a* 37 (1),(2).(6)
Red b* 22 e
Reflectance White R% 37 (1),(2),(6)

Note (1): Panel is driven by SID waveform without masking film and optical measurement by ”

700D”

with D65 light source and SCE mode.

7000

EPD PANEL
Part. No KD042HVFSN002 REV V1.0 Page 14 of 25
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Optical measurement

SCE mode

Receive

Note (2): Definition of Viewing Angle ( x, )

Normal
Ox =0y =0°

12 o'clock direction
fy+ = 90°

6 o'clock
fy- = 90° 6x+ = 90°
Part. No KD042HVFSNO002 REV V1.0 Page 15 of 25
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Definition of Viewing Angle to Measure Contrast Ratio

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 SID’ s global update procedure

*

Below are test method to verify if ghosting is within an acceptable range. The measured data (L*, a*,
b*) tocalculate color different, AEOQO0 (CIEDE 2000).The condition of measurement is to follow “Table 7-1
Optical Measurement Conditions “ Ghosting Measurement

Repeat the image for 10
times, and each pattern
E> interval is 30s

Refresh immediately Refresh immediately Measure it immediately afrar
refrash and calculate the AE
item Rating
Min. Typ. Max.
B'WAEoo - - 2
W’BAEoo - - 2
R'WAEoo - - 2
W'RAE0 - - 2
B’RAEo0 - - 2
R’BAEoo - - 2
Part. No KD042HVFSNO002 REV V1.0 Page 16 of 25
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8.Handling, Safety and Environment Requirements

1.

o O b~ W

oo N

9.

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

. The display module should not be exposed to harmful gases, such as acid and alkali gases, which corrode

electronic components.

. 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

. Do not stack the EPD panels / Modules.

. Keep the EPD Panel / Module in the specified environment and original packing boxes whenstorage

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

10. 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.

11. 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 15°C to 35°C, and
humidity from 30%RH to 60%RH.
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9. Reliability test

ltem Test Condition Remark

Low Temperature Operation 0 C for 240h (1) (2)

High Temperatlfre/Humldlty 40 C / 70 %RH for 240h 1) @)
Operation

High Temperature Storage 60 C / 40 %RH for 240h (1)(2)(3)

Low Temperature Storage -20 C for 240h (1)(2)(3)

High Temperature/Humidity 50 ‘C / 80 %RH for 240h (1)(2)(3)
Storage

Thermal Cycles 1 Cycle:-20°C/30min — (1)(2)(3)

( Non-operation ) 60°C/30min, for 100 Cycles
Drop from 97cm. (ISTA)
Package Drop Test 1 corner, 3 edges, 6 sides. (1)(2)(3)
One drop for each.
Package Random VibrationTest 1.15Grms, 1Hz ~ 200Hz. ( ISTA ) (1)(2)(3)

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

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

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

Part. No KD042HVFSNO002 REV V1.0 Page 18 of 25

W% E AT K gt 1R SRRV T )
Stock For Sale Long Time supply NO MOQ In Full Range



|
A SHENZHEN STARTEK ELECTRONIC TECHNOLOGY CO.,LTD

10. Typical Application Circuit with SPI Interface

Connect to Timing Controller GP1O
Connect to Timing Controller GPIO
Connect to Timing Controller GP1O
Connect to Timing Controller SP1
Connect to Timing Controller SPI
Connect to Timing Controller SP1
Connect to Timing Controller SP1

4 e N
U&QNAC@JjU'II#UI—A
=
(9]

P 16
VDD
GND
ATNR4010100MT/10uH ) { Iju&lﬁy LR by
W S52040FL .

4 TUFMET— IT ) ﬁgt‘
——1uFMev uEsv | | L]

Connect to Power Switch = | [TuFi16v - VCOM

bré@ent leakage current =

e 11 2 ol 77
0.1uF/16V_|

Connect to Power Ground SS2040FL

1
1uF/6vY
SS2040FL
/77 E

Type Part Vendor
Inductor 10uH ATNR4010100MT +-20% 0.8A ARLITECH
Transistor PJ2306 SOT-23 N-Channel 30V/3.2A PANJIT

Diode SS2040FL SOD-123FL PANJIT
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11. Typical Operating Sequence

VCI ON
Delay 10ms
HW RESET et
RES#=HIGH 10ms : LOW
RESH=LOW 10ms Display refresh:
RES#=HIGH 10ms SPI(0x12)
SW reset:SPI
(0x00) (0x0e)
Delay 10ms HIGH
LOW
Panel settin Power off:
anel se g
SPT (0x02
SPI (0x00) (0xOf, 0x89) (0x02)
Img start transmission
SPT (0x10) (BW image) LG
SPT (0x13) (Redimage) Cor
Deep Sleep
bower on- SPT (0x07) (0xA5)
SPT (0x04) J
VCI OFF
Part. No KD042HVFSN002 REV V1.0 Page 20 of 25
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12. Inspection condition

12.1 Environment
Temperature: 253 C
Humidity: 55+10%RH

12.2 llluminance

Brightness:1200~1500LUX; distance: 30CM; Angle: Relate 45°surround.

12.3 Inspect method

I"" _—EPL

TFT

12.4 Display area

Zone B
Zone A
Viewing area _ F['L'I
1C
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12.5 Inspection standard
12.5.1 Electric inspection standard

NO. Item Standard [\::':‘Iﬂ Method Scope
y Clear display Display complete

I Display Display uniform MA
%

2 Blazﬂh“e D<0.3mm, Allowed Visual
0.3mm=D<0.5mm. N<3, inspection
0.5mm<D Not Allow

MI

L ;
. Visual/
Inspection card | Zone A

Black/White L=1.0mm,W=0.15mm negligible
3 spots 1.0mm<L<4.0mm

(No switch) 0.15mm<W=0.5mm

N=4 allowable

L=4.0mm W=0.5mm is not

allowed
4 Ghost image Allowed in switching process MI . Vlsugl
inspection
Flash points are allowed when
5 Flash dot/ switching screens MI Visual/ Zone A
Multilateral Multilateral colors outside the frame Inspectioncard | Zone B
are allowed for fixed screen time
Selection segments are all
Segmented display | displayed, and other segments are
6 not displayed after the selection
segment. Visual
MA, inspection Zone A
Short circuit/
T Circuit break/ Not Allow
Abnormal Display
Part. No KD042HVFSNO002 REV V1.0 Page 22 of 25
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12.5.2 Appearance inspection standard

NO. [tem Standard Deiiect Method Scope
level
- L L
B/W spots o
/Bubble/ —r Visual
: Foreign bodies/ DeiL+W)2 i inspection Kl
Dents D=0.3mm. Allowed
0.3mm=D=0.5mm, N=5
D=0.5mm. Not Allow
: Zone A
i
2 Gilass crack Not Allow MA Visual Zone B
3 \Dirty Allowed if can be removed yip |/ SOSCORe |  Zonech
Zone B
Chips/Scratch/ Visual Fone A
4 : MI s
Edge crown 2mm<X or 2mm<Y  Allow / Microscope | Zone B
NI Wi
Length
W<0.lmm,L<5mm, n< 2
Edge crown: X<0.3mm, Y<3mm
Visual
; Lone A
f
5 TFT Cracks MA, / Microscope Zone B
Not Allow
f ety Tcregm Allowed if can be removed’ allow MI Visual Zone A f
body { Microscope | Zone B
FPC broken/ FPC Visual "
7| oxidation { scratch e / Microscope RN
Not Allow
Part. No KD042HVFSNO002 REV V1.0 Page 23 of 25
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L
¥
L=1.0mm,W=D.15mm negligible Visual
§ | BW Line 1.0mm < L<4 Omm MI ; ;‘ l Zone B
0.15mm-<=W<0.5mm AR
M=4 allowable
L=4.0mm W=0.5mm is not allowed
TFT edge bulge | TFT edge bulge:
9 | [TFT chromatic Xs3mm, Ys0.3mm  Allowed i g | e
aberration TFT chromatic aberration :Allowed
D=0.25mm, allow
0.25mm-=D=0.4mm ,n=4 allow Visual
10 Electrostatic point | D= 0.4mm is not allowed M ] Micml;nnpe Zone A
(n=8 items are allowed within 5 mm in
diameter)
PCB damaged/ PCB (Circuit area) damaged Not 1
7 Poor welding/ | Allow MI b
s £ | PCB Poor welding Not Allow / Ruler
s PCB Curi<1%
Edge Adhesives H=PS surface 7 B
(Including protect film) Edge adhesives une
Edge glue height/ | seep in=1/2 Margin width
- Edge glue bubble | Length excluding i
Edge adhesives bubble; bubble Width
=<1/2 Margin width: Length
=0.5mm. n=3
13 T ;i:Ll'Fﬂc: s:mt:hlh'ut not effect protect M1 1I!.-'rll.'ti-l-..l,iilll Zone B
nction, Allow In}.p{j:utmn
Thickness = PS5 surface(With protect
film): Full cover the IC;
14 Silicon glue Shape:
The width on the FPC = 0.5mm (Front) Visual
The width on the FPC = | .0mm (Back) MI lnspectiun
smooth surface, No obvious raised.
FPL
5 Warp degree (TFT w 't
substrate) . i MI Ruler
TFT
t=|.5mm
Color difference in
16 COM area (Silver Visual
point area) Allowed Inspection
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13. Packaging
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