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EPD Elect rophoret ic Display (e-Paper Display)  
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EPD Module EPD with TCon board 
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COG Chip on Glass 
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1  Gen er a l  Descr ip t ion  

1 .1  Ov er v iew  

This is a 2.13”  a-Si, act ive m at r ix TFT, Elect ronic Paper Display (EPD)  panel. The panel 

has such high resolut ion (111dpi)  that  it  is able to easily display fine pat terns. Due to 

its bi- stable nature, the EPD panel requires very lit t le power to update and needs no 

power to m aintain an im age. 

1 .2  Feat u r es 

-  a-Si TFT act ive m at r ix Elect ronic Paper Display(EPD)  

-  Resolut ion:  212 x 104 

-  Ult ra- low power consum pt ion 

-  Super Wide Viewing Angle -  near 180° 

-  Ext ra thin & light  

-  SPI  interface 

-  RoHS com pliant  

1 .3  Ap p l ica t ion s 

-  Elect ronic shelf label (ESL)  

-  Reusable container 

-  Badge 
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1 .4  Gen er a l  Sp eci f i ca t ion s 

Tab le 1 - 1   Gen er a l  Sp eci f i cat ion  

I tem  Specificat ion Unit  Note 

Out line Dim ension 59.2 (H) x 29.2 (V)x 1.1(T) m m  (1)  

Act ive Area 48.548(H) X 23.712(V) m m   

Driver Elem ent  a-Si TFT act ive m at r ix -   

FPL Penguin -   

Pixel Num ber 212 x 104 pixel  

Pixel Pitch 0.229 x 0.228 (111dpi)  m m   

Pixel Arrangem ent  Vert ical st r ipe -   

Display Colors Black/ White -   

Surface Treatm ent  Ant i-Glare -   

Note (1) :  Not  including the FPC. 
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1 .5  Mech an ica l  Sp eci f i ca t ion s 

Tab le 1 - 2   Mech an ica l  Sp eci f i cat ion  

I tem  Min. Typ. Max. Unit  Note 

Glass Size 

Horizontal(H)  58.9 59.2 59.5 m m   

Vert ical(V)  28.9 29.2 29.5 m m   

Thickness(T)  1.0 1.1 1.2 m m  (1)  

Weight   - 3.2 3.9 g  

Note (1) :  Not  including the Masking Film . 

 

Tab le 1 - 3   FPC Sp eci f i cat ion    

I tem  Pin num bers Pitch (m m )  Connector Note 

Golden Finger 24 0.5 

HRS FH34SRJ 24S  

or STARCONN 6700S24  

or Com pat ible 
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Fig u r e 1 - 1   EPD Dr aw in g     

 
 

Gen er a l  t o ler an ce:  ± 0 .3 m m  
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2  Ab so lu t e Max im u m  Rat in g s 

2 .1  Ab so lu t e  Rat in g s o f  En v i r on m en t  

Tab le 2 - 1   Ab so lu t e Rat in g s o f  En v i r on m en t  

I tem  Sym bol 
Value 

Unit  Note 
Min. Max. 

Storage Tem perature TST -25 + 60 º C (1) ,(3)  

Storage Hum idity HST 30 90 % RH (1) ,(3)  

Operat ing Am bient  Tem perature TOP -25 + 10 º C (1) ,(2) ,(4)  

Operat ing Am bient  Hum idity HOP 10 60 % RH (1) ,(2) ,(4)  

Opt im al Storage Tem perature TSTo -10 35 º C (1) ,(3)  

Opt im al Storage Hum idity HSTo 40 60 % RH (1) ,(3)  

Note (1) :  

(a)  90 % RH Max. (Ta ≦ 40 º C) , where Ta is am bient  tem perature. 

(b)  Wet-bulb tem perature should be 39 º C Max. (Ta >  40 º C) . 

(c)  No condensat ion and no frost  in absolute rat ings of Environm ent . 

Note (2) :  The tem perature of panel display surface area should be -25 º C Min. and 10 
º C Max. Refresh t im e depends on operat ion tem perature.  

Note (3) :  E I nk Material is Moisture and UV sensit ive. The absolute rat ing operat ing 
environm ents describes the boundary condit ions for updat ing the display 
while the absolute rat ing storage environm ent  describe the boundary 
condit ions for a display not  updat ing.  While displays are rated to perform  
according to specificat ion for the warranty period at  the absolute specified 
operat ing environm ent , the bet ter the storage condit ion, the bet ter the E 
I nk displays will perform . Sim ilar to other m oisture and UV sensit ive 
com ponents, we recom m end that  our displays be stored in tem perature 
and hum idity cont rol environm ents, and whenever possible, under above 
defined Opt im al Storage Condit ion, away from  sunlight , to opt im ize their 
perform ance.  

Note (4) :  The perform ance of EPD m ay be degraded under sunlight . Please custom er 

consults PDI  if custom er wants to use EPD under sunlight . 
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2 .2  Rel iab i l i t y  Test  I t em  

Tab le 2 - 2   Rel iab i l i t y  Test  I t em s 

I tem  Test  Condit ion Note 

Max. Tem perature Operat ion 10 ℃ for  240h (1)  (2)  

Min. Tem perature Operat ion -25 ℃ for 240h (1)  (2)  

High Tem perature Storage 60 ℃ /  30% RH for 240h  (1)  (2) (3)  

Low Tem perature Storage -25 ℃ for 240h (1)  (2)  (3)  

High Tem perature/ Hum idity 

Storage 
60 ℃ /  80 % RH for 240h (1)  (2)  (3)  

Therm al Cycles 

(  Non-operat ion )  

1 Cycle: -20℃/ 30m in → 60℃/ 30m in, 

for 100 Cycles 
(1)  (2)  (3)  

Package Drop Test  

Drop from  97cm . (  I STA )  

1 corner, 3 edges, 6 sides. One drop 

for each. 

(1)  (2)  (3)  

Package Random  Vibrat ion Test  1.15Grm s, 1Hz ~  200Hz. (  I STA )  (1)  (2)  (3)  

Note (1) :  No condensat ion and no frost  during test .  End of test ,  funct ion, m echanical, 

and opt ical shall be sat isfied with product  specificat ion and I I S. 

Note (2) :  The test  result  and judgm ent  are based on PDI ’s 1bit  dr iv ing waveform , 

dr iv ing fixture and driving system . 

Note (3) :  Stay white pat tern for storage and non-operat ion test . 

2 .3  Pr od u ct  W ar r an t y  

Warranty condit ions have to be negot iated between PDI  and individual custom ers. 

PDI  provides 13m onths warranty for all products which are purchased from  PDI . 
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3  Elect r i ca l  Ch ar act er ist i cs 

3 .1  Ab so lu t e  Max im u m  Rat in g s o f  Pan el     

Tab le 3 - 1   Ab so lu t e Max im u m  Rat in g s o f  Pan el  

Param eter Sym bol 
Value 

Unit  Note 
Min Max 

Supply Voltage VDD, VDDIO -0.3 6.0 V  

Ground GND -  -  Connect  to Ground 

Ta =  25 ±  2 º C 

3 .2  Recom m en d ed  Op er at ion  Con d i t ion s o f  Pan el  

Tab le 3 - 2   DC Ch ar act er i st i cs o f  Pan el  

Param eter Sym bol 
Value 

Unit  Note 
Min Typ Max 

Operat ion voltage 
VDD, 
VDDIO 

2.3 3.0 3.6 V  

I nput  

Voltage 

High VI H 0.7VDDI O -  VDDI O V 

 

Low VI L 0 -  0.3VDDI O V 

Output  

Voltage 

High VOH VDDI O-0.4 -  -  V 
VDDI O= VDD 

I OH= 400uA 

Low VOL -  -  0.4 V 
VDDI O= VDD 

I OL= -400uA, 

I nput  Current  I DD+ I CC -  (8)  -  m A (1) ,(2) ,(3)  

Ta =  25 ±  2 º C 
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Note (1) :  

Fig u r e 3 - 1   Test  Pat t er n  o f  Pan el  

 

 

These currents are tested with PDI  test  j ig. 

Note (2) :  

VDDI O= VDDA= 3.0V 

Fig u r e 3 - 2   I m ag e Up d at e Cu r r en t  Pr o f i le  

0mA 0mA

Image Update Time

Time

Current

Tr

IDD+ICC(RMS)

 

*  Tr  :  Refresh t im e of the im age update. 

 

Note (3) :  I DD:  The current  of VDD +  VDDI O.    

I CC :  The current  of VCC(EPD Boost  Circuit ) .  

Fig u r e 3 - 3   Cu r r en t  Measu r em en t  

EPD Boost  

Circuit

Tekt ronix TCPA300 Am plifier

Tekt ronix 

TCP312

Current  

Probe 

Tekt ronix DPO4054 

Digital Phosphor Oscilloscope

I DD +  I CC  
EPD Module

PDI  Pat tern Generator 

with Power Source

 

* Set  oscilloscope filter to 250MHz and record length to 1M points. 
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4  Ap p l icat ion  Ci r cu i t  Block  Diag r am   

Fig u r e 4 - 1   Ap p l i cat ion  Ci r cu i t  Block  Diag r am  

 

 

SPI  

 
 
 

Sy st em  
Host  

( MCU)  

 

EPD 

Panel 
VDD/ VDDI O 

Dr iv er  I C 

FPC 

Pin .1  

Pin .2 4  EPD 
Boost   
Ci r cu i t  

V cc 
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5  Ter m in a l  Pin  Assig n m en t  &  Ref er en ce Ci r cu i t  

5 .1  Ter m in a l  Pin  Assig n m en t  

Tab le 5 - 1   Ter m in al  Pin  Assig n m en t  

No. Signal Type Connected to Funct ion 

1 NC -  -  Not  connected 

2 GDR O 
Power MOSFET 

Driver cont rol 

This pin is the N-Channel MOSFET 

Gate Drive Cont rol.  

3 RESE I  
Booster Cont rol 

I nput  

This pin is the Current  Sense I nput  

for the Cont rol Loop. 

4 NC -  -  -  

5 NC -  -  -  

6 NC -  -  -  

7 NC -  -  -  

8 BS I  VSS This pin is set t ing panel interface. 

9 BUSY_N O Device Busy Signal 

This pin is Busy state output  pin. 

When Busy is High, the operat ion 

of the chip should not  be 

interrupted, and Com m and should 

not  be sent . 

10 RST_N I  System  Reset  
This pin is reset  signal input . 

Act ive Low. 

11 D/ C I  VDDI O or VSS This pin is Data/ Com m and cont rol.  

12 CSB I  VDDI O or VSS This pin is the chip select .  

13 SCL I  Data Bus Serial com m unicat ion clock input . 

14 SDA I  Data Bus 
Serial com m unicat ion data 

input / output . 

15 VDDI O P Power Supply 

Power for interface logic pins & 

I / O. I t  should be connected with 

VDDI O. 

16 VDD P Power Supply Power Supply for the chip. 

17 GND P Ground Ground 
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18 VDDD C Capacitor 

I nternal regulator output  

A capacitor should be connected 

between VDDD and VSS. 

19 NC -  -  -  

20 VDH C Capacitor 

This pin is the Posit ive Source 

driv ing voltage. 

A stabilizing capacitor should be 

connected between VSH and GND. 

21 VGH C Capacitor 

A stabilizing capacitor should be 

connected between 

VGH and GND. 

22 VDL C Capacitor 

This pin is the Negat ive Source 

driv ing voltage and the Power 

Supply pin for VCOM. 

A stabilizing capacitor should be 

connected between VSL and 

GND. 

23 VGL C Capacitor 
A stabilizing capacitor should be 

connected between VGL and GND. 

24 VCOM -  -  -  

 

Note:  

Type:   I :   I nput  

 O:   Output  

 C:  Capacitor 

 P:  Power 
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5 .2  Ref er en ce Ci r cu i t  

Fig u r e 5 - 1   EPD Ref er en ce   

Ci r cu i t  

SS2040FL

0.47R

4.7uF/25V

1uF/25V

1uF/25V

ATNR4010100MT/10uH

1uF/25V

SS2040FL

1uF/25V

1uF/6.3V

1uF/25V

SS2040FL

PJ2306

 
P
A
N
E
L
 
P
C
B
 
S
I
D
E

J1

ZIF-24-0.5-1

VDD
16 VDDIO
15 SDA
14 SCL
13 CSB
12 DC
11 RST_N
10 BUSY_N
9 BS
8 NC
7 NC
6

RESE
3 GDR
2

GND
17

VDDD
18

NC
19

VDH
20

VGH
21

VDL
22

VGL
23

VCOM
24

NC
4

NC
5

NC
1

Connect to Sy stem Controller SPI
Connect to Sy stem Controller SPI
Connect to Sy stem Controller SPI
Connect to Sy stem Controller GPIO
Connect to Sy stem Controller GPIO
Connect to Sy stem Controller GPIO

Connect to Power Ground

Connect to Power Switch
C o n n e c t  t o  a  T r a n s it o r  S w it c h  t o  

prevent leakage current
0.1uF/16V

  
 

Type Part  Vendor 

I nductor 10uH ATNR4010100MT + -20%  0.8A  ARLI TECH 

Transistor PJ2306 SOT-23 N-Channel 30V/ 3.2A PANJI T 

Diode SS2040FL SOD-123FL PANJI T 
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6  Op t ica l  Ch ar act er ist i cs 

6 .1   Measu r em en t  Con d i t ion s 

Tab le 6 - 1   Op t ica l  Measu r em en t  Con d i t ion s 

I tem  Sym bol Value Unit  

Am bient  Tem perature Ta 25±2 º C 

Supply Voltage VCI  3.0 V 

Note:  I m age is updated with above condit ion. 

6 .2  Op t ica l  Sp eci f i ca t ion s 

6 .2 .1  Op t ica l  

Tab le 6 - 2   Op t ica l  Measu r em en t  w i t h  D6 5  Lig h t  Sou r ce 

I tem  Sym bol 
Rat ing 

Unit  Note 
Min. Typ. Max. 

Cont rast  rat io CR -  13 -  -  
θx=θy=0  

(1) ,(2) ,(4) ,(5)  

Refresh t im e Tr -  (4)  -  sec (1) ,(3) ,(5)  

White state 

L*  -  74 -  

-  
θx=θy=0 

(1) ,(2) ,(5)  a*   -2.3  

b*  -  0.29 -  

Reflectance R%  -  47 -  %  (1) ,(2) ,(5)  
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Note (1) :  Panel is dr iven by PDI  waveform  without  m asking film  and opt ical 

m easurem ent  by CM-700D with D65 light  source and SCE m ode.  

Fig u r e 6 - 1   Op t ica l  m easu r em en t  

 

 

SCE m ode 
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Note (2) :  Definit ion of Viewing Angle (θx, θy) :  

Fig u r e 6 - 2   Def in i t ion  o f  View in g  An g le t o  Measu r e Con t r ast  Rat io  

 

Note (3) :  Refresh t im e is the t im e that  e-paper part icles m ove not  including the power 

on and off t im e. The refresh t im e is m easured at  25º C.The refresh t im e and 

cont rast  rat io varies due to different  film s, display perform ance 

requirem ents, and am bient  tem peratures. 

Note (4) :  Cont rast  rat io (C.R.) :   The Cont rast  rat io is calculated by the following 

expression.  C.R. = (R%  White)  /  (R%  Black) .    

Note (5) :  Opt ical data is m easured at  60 seconds after refresh with PDI ’s global 

update procedure. 
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6 .2 .2  Gh ost in g  

Below are two test  m ethods to ver ify if ghost ing is within an acceptable range. 

Test  1 and Test  2 use m easured data to calculate color different ,  △E00 (CI EDE 

2000) .  

The condit ion of m easurem ent  is to follow “  Table 6-1 Opt ical Measurem ent  

Condit ions”. 

 Test  1:  White to Black Ghost ing 

 Test  2:  Black to White Ghost ing 

  

Tab le 6 - 3   Measu r em en t  o f  Gh ost in g  

I tem  
Rat ing 

Min. Typ. Max. 

Test 1 
△E00 

- - 2 

Test 2 
△E00 

- - 2 

Note:  Panel is dr iven by PDI  waveform  without  m asking film  and opt ical 

m easurem ent  by CM-700D with D65 light  source and SCE m ode.  

  

White 

 

White 

 

Black 

 

White 

  

A 

 

A’ 

Refresh 
im mediately 

Refresh 

im mediately 
Measure it  im mediately after 

refresh 
Measuring L, a, b of A and A’, 

and calculate the △E00  

 

White 

Refresh 
im mediately 

 

Black 

 

White 

 

Black 
 

B’ 

Refresh 
im mediately 

Refresh 
im mediately 

 

B 

Measure it  im mediately after 
refresh 

Measuring L, a, b of B and B’, 
and calculate the △E00 

 

Black 

 

Black 

Refresh 
im mediately 
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7  Pack in g   

Fig u r e 7 - 1   Pack in g  Diag r am   

20 Set EPD

Tray

Drier x2

R/L-EPE

Up/Down-EPE

F/B-EPE

Carton
Carton_Label

17x20=340 PCs

2 PCs Empty Tray

Plastic Bag

OPP Tape

Vacuum Packaging
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PP Belt

              
Protector

Film

Pallet

Pallet Label

 
 

340(pcs)x40(BOX)= 13600 pcs 

 2.13”  EPD BOX 

N.W. :  1.09 Kg 

G.W. :  4.46 Kg 

Sea / Land / Air Transportation
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8  Pr ecau t ion s 

(1)  The EPD Panel /  Module is m anufactured from  fragile m aterials such as glass and plast ic,  

and m ay be broken or cracked if dropped. Please handle with care. Do not  apply force 

such as bending or twist ing to the EPD panel. Please put  on gloves to handle EPD to avoid 

slash. 

(2)  I t  is recom m ended to assem ble or install EPD panels in a clean working area. Dust  and oil 

m ay cause elect r ical shorts or degrade /  scratch /  dent  the protect ion sheet  film . 

(3)  Do not  apply pressure to the EPD panel in order to prevent  dam aging it .  

(4)  Do not  connect  or disconnect  the interface connector while the EPD panel is in operat ion. 

(5)  Please support  as the bezel with your finger while connect ing the interface cable such as 

the FPC. 

(6)  Do not  stack the EPD panels /  Modules. 

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

(8)  Do not  touch the FPC lead connector. 

(9)  Do not  touch I C bonding area. I t  m ay scratch TFT lead or dam age I C funct ion. 

(10)  Wear a Wrist  St rap (Grounding connect )  when handling and during assem bly. 

Sem iconductor devices are included in the EPD Panel /  Module and they should be 

handled with care to prevent  any elect rostat ic discharge (ESD) . (An I on Fan m ay be 

needed in assem bly operat ion to reduce ESD r isk.)  

(11)  Keep the EPD Panel /  Module in the specified environm ent  and original packing boxes 

when storage in order to avoid scratching and keep or iginal perform ance. 

(12)  Do not  disassem ble or reassem ble the EPD panel. 

(13)  Use a soft  dry cloth without  chem icals for cleaning. Please don’t  press hard for cleaning 

because the surface of the protect ion sheet  film  is very soft  and without  hard coat ing. 

This behavior would m ake dent  or scratch on protect ion sheet .  

(14)  Please be m indful of m oisture to avoid it s penet rat ion into the EPD panel, which m ay 

cause dam age dur ing operat ion. 

(15)  I t ’s low tem perature operat ion product . Please be m indful the tem perature different  to 

m ake frost  or dew on the surface of EPD panel. Moisture m ay penet rate into the EPD 

panel because of frost  or dew on surface of EPD panel, and m akes EPD panel dam age. 

(16)  I f the EPD Panel /  Module is not  refreshed every 24 hours, a phenom ena known as 

“Ghost ing”  or “ I m age St icking”  m ay occur. I t  is recom m ended that  custom er refreshed 

the ESL /  EPD Tag every 24 hours in use case. I t  is recom m ended that  custom er ships or 

stores the ESL /  EPD Tag with a com pletely white im age to avoid this issue 

(17)  High tem perature, high hum idity, sunlight  or fluorescent  light  m ay degrade the EPD 

panel’s perform ance. Please do not  expose the unprotected EPD panel to high 

tem perature, high hum idity, sunlight , or fluorescent  for long per iods of t im e.  

(18)  The label ink used for m arking the Panel I D num ber is erased easily by solvent . Please 

avoid using solvent  to clean the EPD panel. 

(19)  The EPD is vacuum  packed. 

(20)  Before approved by PDI  and custom er, products and product  specificat ions m ay be 

subject  to change without  not ice. Confirm  that  you have received the latest  product  

standards or specificat ions before final design, purchase or use. 

(21)  PDI  m akes every at tem pt  to ensure that  it s products are of high quality and reliability.  

However, contact  PDI  sales office before using the product  in an applicat ion that  dem ands 
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especially high quality and reliability or where it s failure or m alfunct ion m ay direct ly 

threaten hum an life or cause r isk of bodily injury, such as aerospace, aeronaut ics, nuclear 

power, com bust ion cont rol, t ransportat ion, t raffic, safety equipm ent  or m edical 

equipm ent  for life support .  

(22)  Design your applicat ion so that  the product  is used within the ranges guaranteed by PDI  

part icular ly for m axim um  rat ing, operat ing supply voltage range, heat  radiat ion 

characterist ics, installat ion condit ions and other characterist ics. PDI  bears no 

responsibility for failure or dam age when used beyond the guaranteed ranges. Even 

within the guaranteed ranges, consider norm ally foreseeable failure rates or failure 

m odes in sem iconductor devices and em ploy system ic m easures such as fail safes, so 

that  the equipm ent  incorporat ing PDI  product  does not  cause bodily injury, fire or other 

consequent ial dam age due to operat ion of the PDI  product . 

(23)  This product  is not  designed to be radiat ion resistant . 

(24)  Please keep R≧1.0m m  when bend for assem bly. 

R≧
1.0mm

IC

TFTFPC
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9  Def in i t i on  o f  Lab els    

Fig u r e 9 - 1   Mod el  Lab els   

F
P

C

Rear Label

 

 

Fig u r e 9 - 2   Def in i t ion  o f  Mod el  Lab els 

 

XXXXXXXXXXXX Customs control information

(1)Manufacture vender code
(2~11)Model Name

(12~14)FPL LOT NO.

(15~17)Manufacture Year/Month/Day

(20~23)Serial NO.

(18~19)Reserved NO.

 

Fig u r e 9 - 3   Car t on  Lab el  
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EXXXXXXXXX  LXXXXXXXX  Q'TY:XXX  RoHS

XXXXXXXXXXXXX

FPL Lot No.(6 Digits)

Bar Code=Model Name.+Carton Serial No.+Q'TY.(Code 128)

Carton Label

Model Name.

(10 Digits)
Carton Serial No.

(9 Digits)

Q'TY.

(3 Digits)

(3 Digits)

(9 Digits)(10 Digits) Customs control information

 

Fig u r e 9 - 4   Pal le t  Lab el  

EXXXXXXXXX
CXXXXXX          Q'TY:XXXXX

GW:XXXXKg      RoHS

PERVASIVEDISPLAYS

Pallet Label

Model Name.

(10 Digits)

Pallet Serial No.

(7 Digits)

Weight.

Q'TY.

(5 Digits)

Bar Code=Model Name.+Pallet Serial No.+Q'TY.(22 Digits)

(5 Digits)(7 Digits)(10 Digits)
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