SEENGMAT

2.13inch E-Paper RBW

2.13inch E-Paper RBW

Product Specifications

Customer Standard

Description 2.13 E-paper Display
Model Name 2.13inch E-Paper RBW
Date 2023/04/08

Revision 1.0

https://www.seengreat.com



SEENGMAT

2.13inch E-Paper RBW

Table of contents

R CT=T s Y=Y = I 0 T=TY ] o T o1 4 ] o [T 1
R O L T T 1

I =T 1 T =R 1
1.3 Mechanical SPecCifiCationsS .....ccceceiieiiieiiieniiienieitnetreieteeietenerenseernssesensessnsessnsessnnnns 1
1.4 Mechanical Drawing of EPD mModule.......cccceieeiiieeiiieiiienieienceienerenecrenserenserensessnnees 2

1.5 Reference CirCUit ......ceeuuueeeeiiiiiiiiiiiiiiiiiininieieessssisssnns e n s ssssssssssssssssssssssssssnnnnnns 3

1.6 INput/Output Pin ASSIGNMENT ......uueeiiiiiiiiiiiiiiieeeeeenennnsereeeeeseeeeeseeeeseesnsnnsssssssssnsenns 4

2. COMMAND TABLE .....ccccitmuiiieiineiiraireirnirsesiseiiseiireiressrsssisssssssssssssassrassssssssssssnssses 5
I 10 VT o T T4 T=T 5 1 18
3.1 HANDLING,SAFETYAND ENVIROMENTAL REQUIREMENTS ....cccciruireirninecrenrancancnes 18
3.2 Reliability teSt ....ccveuuiiieeeiiirieccrteecerrenceereeneerreneeerrenseerenssessennssessnnssessenssesnennnnnns 19

4. Electrical CharacteristiCs....ccccciiiuuiiiiinniiiiiiniiiiinniiiiieiiiiis 20
4.1 ABSOLUTE MAXIMUM RATING ......ccccotiiiiiiiinnnnnnnnmmnsssssssssimmmniimmissssssssssssssssssssssssnes 20
4.2 DC CHARACTERISTICS ...ccuuueiiiiiiiiniiiiiinieeeesssssssssssssssssmssiimmssssssssssssssssssssssssssssssssnns 20
4.3 Serial Peripheral Interface Timing ....ccccccireeiiirieiiiiieierreeeerreeeerrenseerensseesennseenns 21
2|V (LU ] = o = T o 22
4.4-1 MCU interface SelECtioN ........cceeiiiiiiiiiiiiiiiiiiiiiiiiiiiinieeeeeessessssssssssssssismmmmenmeenesnneseessen 22

4.4-2 MCU Serial Peripheral Interface (4-Wire SPI) .....cccceeuiiiiiiiiiimcciiiniineenniceseseensssscessssennnnnnnes 22

4.4-3 MCU Serial Peripheral Interface (3-Wire SPI) ....cccceeeeiiiiiiiiiecciiiiirneeiiceseseennsscessssesnnnnnnes 23

4.4 BlOCK DIiagram .. cccuciieecienereeniereneerenerensersnsserasssressessnsessasssssssessssessnsessnsssssssessnsessns 25

5. Typical Operating SEQUENCE .....cceuireiieireeiteeittectecreneresceesseenssrascrasesassssssssnsssnsenes 26
5.1 General operation flow to drive display panel...........coiviirieciiriecccrrecerreeeeenees 26

5.2 Normal Program Reference Code........iirimmiiriemniiienenieriennnerienseerensssessenssessennnes 27

6. Optical ChAracteristiCs ...ccevuuiieniieeiiteireerenerieetteneteerenereectennernsereseresssenssensesnsesaneses 27
[S00 Y oT =T} 1= 4 o] L3R 27

7. Point and line standard ... seaeae e 28
7.1 Electric inspection standard ...........cccireeiiiiieeiiiieiinrenee e rennessennsesennnnes 28
7.2 Appearance inspection standard........c.ccceveeiiiieeiiiiinieirene e rree e s renneee 29

https://www.seengreat.com



SEENGMAT

2.13inch E-Paper RBW

8. Precautions

https://www.seengreat.com



SEENGMAT

2.13inch E-Paper RBW

1. General Description

1.1 Over View

2.13inch e-Paper RBW is an Active Matrix Electrophoretic Display (AMEPD), with interface and a reference
system design. The 2.13” active area contains 250 x 122 pixels, and has 1-bit Black/White and highlight Red 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.

1. 2 Features

=250 x 122 pixels display
=High contrast

=High reflectance

=Ultra wide viewing angle
=Ultra low power consumption
=Pure reflective mode
=Bi-stable display

=Commercial temperature range

=Landscape, portrait modes

=Hard-coat antiglare display surface
=Ultra Low current deep sleep mode

=On chip display RAM
=\Waveform can stored in On-chip OTP or written by MCU

=Serial peripheral interface available

=*On-chip oscillator
=*On-chip booster and regulator control for generating VCOM, Gate and Source driving voltage
=|2C signal master interface to read external temperature sensor/built-in temperature sensor

1. 3 Mechanical Specifications

Parameter Specifications Unit Remark
Screen Size 2.13 Inch
Display Resolution 250(V) x 122(H) Pixel Dpi:130
Active Area 48.55 (V) x 23.7 (H) mm
Pixel Pitch 0.1943 x 0.1943 mm
Pixel Configuration Square
Outline Dimension 59.2(V) x 29.2(H) x 1.05(D) mm
Weight 32+0.5 g

https://www.seengreat.com
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~——*29.20+0.20— PIN <5/ Symbol
28.20 PS 0.50 1 NC
25.30 FPL/Border— ||—1.95 2 GDR
24.50 V.A —2.35 3 RESE
m & & m o 23.7046 A. L2 75 — [~1.0£0.1 ~ 4 TNC
T T 1 9 1—0.50 > 5 VSH2
= 6 TSCL
, 8 BS1
9 BUSY
10 RES#
#W D/C#
CS#
& 5 <k 122%250 13 [ SCL
N OF P > 3 14| SDA
g w o & % 9 15 VDDIO
8 go0 9 g 16 | VCI
s © 3 g 17 VSS
5 o) 18 | VDD
19 | VPP
20 | VSHI
21 VGH
Ww VSL
: VGL
T | Shading tape 24 | VCOM
s .
R 9 T [ Display mods EPD.B/W/R
cH & 8 2 [ Resolution 2.13",122%250
3 © —-{6.77 =+ L 3 | Operating Voltage: VCI=3.0V
< T 4 | Operating Temp: 0°C~40°C
y 3 | -+ STIFFENER 5 | Storage Temp: -25°C~70°C
0.25 6 | Unspecified tolerance: | £0.2
0.50+0.16- 7 | LCD controller/driver: | SSD1680
PO.5%23=11. 50— . G 8 Customer No.:
7 A [ 9 Dimensions with mark” *” are important
8.15+0.3 12.50+£0.10 T
2.0. REVISION RECORD NAME DATE
3
/2 Ne Drw
JAAN @y Iml Unit: mm Chk
Initial version. Wiz Apv

1.4 Mechanical Drawing of EPD module

_2_
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1.5 Reference Circuit

2.13inch E-Paper RBW

D1

PREVL . Pl
4 NC
GR 2
MBROS30 e EEDEE
) | ;‘— NC
VSH2
1 L &) 6 |
e N || ] TE 50V 7
4 7uF/50V MBROS30 < TSDA
BBY O EISJSY
3.3V L1 D3 , [R),Eg }? RES
L~ . PREVGH DU e
MLk 1 sak 13 &
—t] MBR0530 ——=C5 o
4.TuF/50V Q1 TF/50V D s
GIR | Si1308EDL |
e : = C6 || lulF/ 50V 3.3V | 16 %}JO
i " -
RESE C7 [[TF/50v 18 | =
D | v
|||| 9 20 |t
RI R2 | TaE/50v PRENGI2L | perir
10K 30 C10 2 [
| T[CIL_|[WF/50V PREVGL D | pervir
TF/50V VOOM 24 | vopg
p c12
| TUE/50V FPC24(0.5MM)

Note:

1. Inductor L1 is wire-wound inductor. There are no special requirements for other parameters.
2. Suggests using Si1304BDL or Si1308EDL TUBE MOS (Q1), otherwise it may affect the normal boost of the circuit.
3. The default circuit is 4-wire SPI.

4. Default voltage value of all capacitors is 50 V.
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1.6 Input/Output Pin Assignment

Pin # | Single Description Remark
1 NC No connection and do not connect with other NC pins Keep Open
2 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 e Keep Open
5 VSH2 This pin is Positive Source driving voltage
6 TSCL I°C Interface to digital temperature sensor Clock pin
7 TSDA I>C Interface to digital temperature sensor Date pin
8 BS1 Bus selection pin Note 1.6-5
9 BUSY Busy state output pin Note 1.6-4
10 RES # Reset Note 1.6-3
11 D/C # Data /Command control pin Note 1.6-2
12 CS# Chip Select input pin Note 1.6-1
13 SCL serial clock pin (SPI)
14 SDA serial data pin (SPI)
15 VDDIO Power for interface logic pins
16 VCI Power Supply pin for the chip
17 VSS Ground
18 VDD Core logic power pin
19 VPP Power Supply for OTP Programming
20 VSHI1 This pin is Positive Source driving voltage
21 VGH This pin is Positive Gate driving voltage
22 VSL This pin is Negative Source driving voltage
23 VGL This pin is Negative Gate driving voltage
24 VCOM These pins are VCOM driving voltage

Note 1.6-1: 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 1.6-2: 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.

https://www.seengreat.com
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Note 1.6-3: This pin (RES#) is reset signal input. The Reset is active low.

Note 1.6-4: This pin(BUSY#) is 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.

Note 1.6-5: This pin (BS1) 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.

2.13inch E-Paper RBW

2. COMMAND TABLE

Command Table
RW#|D/C# Hex | D7 | D6 | DS | D4 | D3 | D2 | D1 | DO |Command |Description
o/o/ot|o|0o|0o|o0o]|0|0]| 0] 1 |Driver Qutput control iGa’tesatting
R A l A A[8:0]= 127h [POR], 296 MUX
s E.... 1. |- e -.,'r- AUE %5. _.'%‘._...%._a.-,j..%i.. ..._,'51 ,.._EE... Mux Gatﬂ‘ IiI"IEE Se-ﬂing as {NE:QJ + 1}1
o|1] 0|0 |0|0| 0 |Bz|B1|Bo B [2:0] = 000 [POR].
Gate scanning sequence and direction
B[2]: GD
Selects the 1st output Gate
GD=0 [POR],
G0 is the 1st gate output channel, gate
output sequence is G0,G1, G2, G3, ...
GD=1,
G1 is the 1st gate output channel, gate
oulput sequence is G1, GO, G3, G2, ...
B[1]: SM
Change scanning order of gate driver.
SM=0 [POR],
GO, G1, G2, G3...295 (left and right gate
interlaced)
SM=1,
GO0, G2, G4 ...G294, G1, G3, ...G295
B[0]: TB
TB = 0 [POR], scan from GO to G295
TB = 1, scan from G295 to GO.
0| O0|03| 0| D 0 0|0 ]| O 1 1 |Gate Driving voltage Set Gate driving voltage
o 1] 0| 0|0[A]A]|A] A | A [Control A[4:0] = 00h [POR]
WGH seiting from 10V fo 20V
A[4:0] | VGH | A[4:0] | VGH
00h 20 0Dh 15
03h 10 OEh 15.5
Odh 10.5 OFh 16
05h 11 10h 16.5
06h 115 11h 17
07h 12 12h 17.5
08h 125 13h 18
a7h 12 14h 18.5
08h 12.5 15h 19
09h 13 16h 195
0Ah 135 17h 20
0Bh 14 Other MA
0OCh 14.5

— B — https://www.seengreat.com
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Command Table
oic#|Hex| 07 | D6 | 05 | D4 [ D3 | D2 | D1 | DO [Command Description
0|0 (04| 0|0 |0 |0 |0 1| 0|0 |Source Driving voltage |Set Source driving voltage
ol 1 A K A Control A[7.0] = 41h [POR], VSH1 at 15V
| 5 = L <. E[T:UI = ABh [POR], V5H2 at 5V.
IJ 1 BT B‘E EE BI BH- E? E‘I E'ﬂ FC[?'D] = 32!1 IFGR] VSL 31 _15|||||'
01 Cr|Cs|Cs|Ci[Ca|CafCi]Co Remark: VSH1>=V/SH2
ATVBITI = 1, ATVB[7I =0, C1=0,
VWSH1NVSH2 voltage setting from 24V VSH1NVSH2 voltage setting from 9V V5L setting from -5V o -17V
to 8.8V o 17V
amro] [veswveHz] amro) [vesivees aBre |vsHiveHz] aero) [vasivsHe crop | wsL
BER 24 AFh 57 23h L] ICh 1 Y] 5
BFh 2.8 BN 58 24n [F, aDn 1432 ooh s
B 28 Bih B 2%h B4 3Eh 144 o =
Bin 27 Bih B 26h T FFh 1458
2h 2.4 B3 [X] i) 1] 4 14,8 1o 5
&3n 2.8 B4h B2 2Bh 10 41h 13 1'3' =t
Sn 2 Bh (X 201 102 420 15.2 4 1.8
i 31 B 8.4 280 0.4 430 15.4 16 4
o 532 BTN B 280 108 i 156 16 A5
&7 33 BEn B 2Ch 0.8 45 158 1Ah 2
oah 34 Boh BT 200 11 i 16 ch 35
oo FE] BAR B8 2EN 12 i 16.2 En 0
AAR 3.8 BEh Ea 2Fh 1.4 480 184
a8n ar BCh T Aoh 118 ) 16.6 20h 0.5
ch 38 BON 71 3h 1A FrT e & g
a0h 139 BEN 7.2 33h 12 4Bh 17 24h 11.5
FER [ BFh 73 33 122 i it 260 -2
5Fh 4.1 Coh 74 3dh i d 286 -12.6
ADR 432 Cih T3 35h 128 2ah -13
Atk 43 o 78 36 128 2h T35
a3 i can 77 arh 13 ZEN -14
Adh 15 Cih 78 38h 13.2
Adn 45 oo 79 E 124 dom | 145
AR 47 ceh B 24n 138 3n 18
ABh 4.8 CTh B1 a#n 138 3h -15.5
ATH a8 CBh B7 36 16
AR ] Coh B3 36 165
A 51 AR B4 ik AT
Adsh a2 CBh B3 Cilhyer m
Al%h 23 CCh B&
ACh 5.4 con B7
ADN 5.5 CEN B
AEN 5.8 Other M
0O|0(08|0| 0|0 |0(1]0]| 0|0 [Initial Code Setting {Program Initial Code Setting
OTP Program
The command required CLKEN=1.
IRefer to Register 0x22 for detail
BUSY pad will cutput high during
|nperaﬁnn.
0|0 (09| 0|00 |0|1|0]| 0| 1 |WrleRegister for Initial Write Register for Initial Code Setting
ol 1 Ar | As | As | Ac | As | Az | A | Ay |Code Setting Selection
BE Br | Be | Bs | Be | Bl Ba | B: | Bo A[7:0] = D[7:0]: Reserved
E . & | |Details refer to Application Notes of Initial
011 Cr|Cs|Ca|Ca|Ca|Ca|Ci|Ca Code Setting
0|1 D; | Ds|Ds|Ds |Da| Dz | Dy | Do
0|0 (0A|O0|D|0|0(1|0|1 |0 |ReadRegister for Initial Read Register for Initial Code Setting
Code Setting
— 6 — https://www.seengreat.com
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[Command Table

| Hex

Command

Description

oc

Booster Soft start

Control

_l._n._l_tcE

ololo| oo

= A R =1 =
o|Q PP

00D Pl

2e\P|2 =8

2P F =8

20|12 F |8

Booster Enable with Phase 1, Phase 2 and Phase 3
tor soft start current and duration setling.

A[T:0] -> Soft start seiting for Phasat
= BBh [POR]

B{7:0] -> Soft starl setting for Phasa?
=9Ch [POR]

C[7:0] -> Soft start satting for Phasa3
= 96h [POR]

D7:0Q] -> Duration setting
= 0Fh [POR]

Bit Description of each byte:
A[B:0]/ BIB:0] / C[6:0]

: Driving Strength
i Selection

1] 1(Weakest)
001 2

010
011
100
101
110
111 B(Strongest)

= | B | L

Bit[3:0] Min Off w:nfm? of GOR
oo
0011
0100 28
0101 3.2
0110 39
0111 4.8
1000 5.4
1001 6.3
1010 T3
1011 a.4
1100 8.8
1101 1.5
1110 13.8
111 16.5

MNA

D{5:0): duration selling of phasa
[{5:4}: duration setting of phase 3
D[3:2]: duration sefting of phasa 2
D{1:0}: duration selling of phase 1

Bit[1:0] Duration of Phase

: [Approximation]

1] 10ms
M 20ms
10 30ms
11 40ms

=]

10

=

=

[

Deep Sleep mode

Ay

Deep Sleep ﬁ"nuda Control:

A[1:0] : | Description
0o Normal Mode [FPOR]

01 Enter Deep Sleep Mode 1

ik Enter Deep Sleep Mode 2

After this command initiated, the chip will
enter Daep Sleep Mode, BUSY pad will
keep output high,

Remark:

To Exit Deep Sleep mode, User required

to send HWRESET to the driver

https://www.seengreat.com
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R

Command Table
DIC#| Hex | DT
o|0

11

0

| ve]
0

D5
0

0|1

0

0

0

A

Command
Data Eniry mode setting

\Description
Define data entry seguence
A[2:0] =011 [POR]

A [1:0] = 1D[1:0]

Address automatic increment /
decrement setling

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

00 =¥ decrement, X decrement,

01 =¥ decrement, X increment,

10 =Y increment, X decrement,

11 =Y increment, X increment [POR]

Al2] = AM

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

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

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

12

SW RESET

It resets the commands and paramelers
to their SAW Reset default values except
R10h-Deep Sleep Mode

During operation, BUSY pad will output
high.

Note: RAM are unaffected by this
command.

14

HY Ready Detection

Ay

HV ready detection

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

The command required CLKEN=1 and
ANALOGEN=1,

Refer to Register 0x22 for detail,

After this command initiated, HYV Ready
detection starts.

BUSY pad will output high during
detection.

The detection result can be read from the
Status Bit Read (Command 0x2F).

Al6:4]=n for cool down duration:

10ms x (n+1)

A[2:0]=m for number of Cool Down Loop
to detect.

The max HY ready duration is

10ms x {n+1) x (m})

HV ready detection will be trigger after
each cool down time. The detection will
be completed when HY is ready.

For 1 shot HY ready detection, A[7:0] can
be set as 00h.

https://www.seengreat.com
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RwelDic# Hex| D7 | D6 | D5 | D4 | 3 | D2 | D1 | DO |Command \Description
Do |15|1 G| 0|01 01| 0] 1 |VClDeteclion WCI Detection
o 1 0| 0|0|0|0|A|A]|Re A[2:0] = 100 [POR] , Detect level at 2.3V

A[2:0] : VCI level Datact

Al2:0] WCI level
011 2.2V
100 2.3V
101 2.4V
110 2.5V
111 2.6V
Other A
The command required CLKEN=1 and
AMNALOGEN=1
Refer to Register 0x22 for detail.
After this command initiated, VCI
detection starts.
BUSY pad will output high during
detection.
The datection result can be read from the
Status Bit Read (Command 0x2F).
o018l jajo]1 110 )| 0|0 Temperature Sensor Temperature Sensor Selection
0 1 Az As ﬁﬁ As | Aa | Az As A Control A[?.'ﬂ]=43h [PDR],EXIEI"I‘I:E]
temperatrure sensor

A[T:0] = 80h Internal temperature sensor

0| 0(1Al Q|0 |O| 1] 1] 0|10 |Temperature Sensor Write to temperature register.

0| 1 Ar | Ae | As | As| As | Az | A | Ao |Control (Write to A[7:0] = 7Fh [POR]

temperature register)

B OO0l O|1[1]0|1]|1 |Temperatura Sensor Read from temperature register.

1|1 Ar | As | As | Ae | As | Az | As | Ag |Control (Read from

temperature register)
o|0|iIClO|O]JO[1|1]|1]|0]| 0 Temperature Sensor Write Command to External temperature
0 1 Br | Be | As | Aa | Bs ] Ba | At | Ao Control (Write Command |sensor.

to External temperature |A[7:0] = 00h [POR],
0|1 Cr|Cs|Cs|Ca|Cs|Cz|Ci|Co C[7:0] = 00h [POR],

Al7:6]

A[T:6] | Select no of byte to be sent
0a Address * pointer
01 Address * pointer + 1st parameter
10 Addrass + pﬂﬂfﬁt + 15l pau'arﬁetar *
Znd polntar
11 | Address
A[S:0] — Pointer Setting
B[7:0] — 1¢ parameter
C[7:0] = 2™ parameter
The command required CLKEN=1.
Refer to Register 0x22 for detail.

After this command initiated, Write
Command to external temperature
sensor starts. BUSY pad will output high
during operation.

— i — https://www.seengreat.com
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Command Table
RMW# DiC#|Hex | D7 | D6 | D5 | D4 | D3 | D2 | D1 | D0 |Command Description
0|0 |20/0 (0|1 |0)]0]| 0| 0| 0 MasterActivation Activate Display Update Sequence

2.13inch E-Paper RBW

The Display Update Sequence Option is
located at R22h,

BUSY pad will output high during
operation. User should not interrupt this
operation to avoid cormuption of panel
images.

0|0|21|0|0|1|0|0| 0| 0| 1 |DisplayUpdate Control |RAM content option for Display Update

o1 Ar | Ae | As | Ae | As| Az s | e A[7:0] = 00h [POR]
B[7:0] = 00h [POR]

A[T:4] Red RAM option

0000 Mormal

0100 Bypass RAM content as 0
1000 Inverse RAM content

A[3:0] BW RAM option

0000 Mormal

0100 Bypass RAM content as 0
1000 Inverse RAM content

Bi'.f] Source Output Mode
Available Source from S0 to S175
‘I Available Source from S8 to S167

0|0 (24| 0| 0|1 ]0[0)]| 1| 0| 0 |Write RAM (Black White) [After this command, data entries will be

! RAM Ox24 written into the BW RAM until another
command is written. Address pointers will
advance accordingly

Faor Write pixel:

Content of Write RAM(BW) =1
For Black pixel:
Content of Write RAM(BW) =0

— 10 — https://www.seengreat.com
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Command Table
Riw# DICe o7

Hex

Description

0|0

22

0

=]

o1

F

o0&
0
Az

o4
0
Ay

e
FlelR

Mg

Display Update
Control 2

Display Update Sequence Option:
Enable the stage for Master Activation

A[7:0]= FFh (POR)
Parametar

Operating sequence {in Hex)
|[Enable clock signal 80

||Disable clock signal 01

bie clock signal co
= Enable Analog

|Disable Analog

= Disable clock signal s

{Enabie clock signal
2 Load LUT with DISPLAY Mode 1 91
9 Disable clock signal

||[Enabile clock signal
& Load LUT with DISPLAY Mode 2 ag
= Disable clock signal

||[Enabie clock signal
= Load tempearature value B1
= Load LUT with DISPLAY Mode 1
= Disable clock signal

|Enable clock signal
= Load temperature value B9
= Load LUT with DISPLAY Mode 2
= Disable clock signal

|Enabile clock signal
=¥ Enablé Analog
= Display with DISPLAY Mode 1 cr
= Disable Analog
= Disable OSC

|[Enable clock signal
< Enable Analog
& Display with DISPLAY Moda 2 CF
% Disable Analog
< Disahie OSC

|[Enable clock signal

= Enable Analog

& Load temparaturs value

= DISPLAY with DISPLAY Modea 1
< Disahls Analog

= Disable OSC

| Enable clock signal
=¥ Enable Analog
< Load temperature value EF
= DISPLAY with DISPLAY Mode 2
= Disable Analog

I:-I Disable O5C

Write RAM (RED)
[ RAM Ox26

After this command, data entries will be
written info the RED RAM until another
command is written. Address pointers will
advance accordingly.

For Red pixel:

Content of Write RAM(RED) = 1
For non-Red pixel [Black or White]:
Content of Write RAM(RED) = 0

27

Read RAM

After this command, data read on the
MCLU bus will fetch data from RAM.
According to parameter of Register 41h
to select reading RAMOx24/ RAMOx286,
until another command is written.
Address pointers will advance
accordingly.

The 1% byte of data read is durnmy data.

https://www.seengreat.com
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Command Table

wwsrca|wes| o7 | o8 | 05 04 |03 02 |01 | 00 [Command

\Description

0|0

28

0

0

1

0

.1

0

0

0

VCOM Sense

Enter VCOM sensing conditions and hold
for duration defined in 29h before reading
VCOM value.

The sensed VCOM voltage is stored in
register

The command required CLKEN=1 and
ANALOGEN=1

Refer to Register 0x22 for detail.

BUSY pad will output high during
operation.

VCOM Sense Duration

Stabling time between entering VCOM
sensing mode and reading acquired.

A[3:0] = 9h, duration = 10s.
VCOM sense duration = (A[3:0]+1) sec

Program VCOM OTP

Program YCOM register into OTP

The command required CLKEN=1,
Refer to Register 0x22 for detail.

BUSY pad will output high during
operation.

AT

A

Write VCOM register

Write VCOM register from MCU interface
A[7:0] = 00h [POR]

A[7:0]| vCOM |A[7:0]] VCOM
08h 0.2 44h 1.7
0Ch 0.3 48h -1.8
10h | 04 [4Ch | -19
14h | -05 | 50h -2
18h | 06 | 54h | -21
1Ch | 07 | 58h | -22
20h -0.8 5Ch 2.3
24h | 09 | 60h | -24

28h -1 64h | -25

2Ch -1.1 68h -2.6

aoh | 1.2 | ech | -27

3h | -13 | 70n | -28

38h

ach

40n

-1.4 74h -2.9
=15 78h -3
-1.68 Other MNA
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Command Table
pic#|Hex| D7 | D6 | DS | D4 | D3 | D2 | D1 | DO |Command Description
oD|(of(2D| O |01 |01 1] 0] 1 |OTP Register Read for Read Register for Display Option:
1) 4 Ar | As | As | As | As | Az | A1 | Ao |Display Option
= B’ R EAEALS 51 s A[7:0): VCOM OTP Selection
x . . {Command 0x37, Byte A)
270 4 C7|Ce|Cs|Cu|Ca|Ca|Cr|Ca
111 Dy |Ds |Ds | De (D3| Dz | D | Do B[7:0]: VCOM Register
11 E7 | Es | Es | Ea | Es | E2 | E | Eo (Command 0x2C)
1 1 Fr|Fa|Fs|Fa |Fa| F2| F1 | Fo C[7:0]1~G[7:0]: Display Mode
111 Gr |Ge |Gs [Gu | Ga| Gz |G| Ga {Command Ox37, Byte B to Byte F)
BE Hr | He | Hs | He | Hs | Hz | Hy | Ho [5 bytes]
1 1 I? lﬁ- Iﬂ !"l- 13 IZ It 'l:l Hl?':ﬂl_'q?':uj_: Waveform Version
1] 1 Jr | da | Jo | Ja [Ja | J2 | Ji | Jdo (Command 0x37, Byte G to Byte J)
1|1 Kr | Ke | Ks | Ke | Ks | Kz | Ki | Ko [4 bytes]
0O|0(2E({ 0|0 1011 ] 1] 0 |UseriDRead Read 10 Byte User ID stored in OTP:
1 1 A A s A [ el B An ] B A[T:0N=J[7:0]: UserlD (R38, Byte A and
! : Byte J) [10 bytes]
111 Br |Bs | Bs | Bs [ Bs|Bz|Bi|Bo
1|1 Cr|Ce|Cs | Ca|Ca|Ca|Cr|Ca
101 Dy |Ds|Ds | Da (D3| D2 | Dv | Do
1 1 Er | Es| Es |Es | Ea| B2 | Ex | Eo
y | 1 Fr|Fe|Fs|Fs |Fa| Fz| Fi | Fo
111 Gy | Gs | Gs |G | Ga| Gz | Gi | Gao
1] 1 Hr |Hs | Hs | Hs | Ha | Hz | Hi | Ho
111 Il |ls | L |la]k|h|k
A1 |de|defds|de o] d]|do] 000000 o
D|O|2F| O | 0O |1 01 1 1 1 |Status Bit Read Read IC status Bit [POR 0x01]
0: Ready
1: Not Ready
Al4]: VCI Detection flag [POR=0]
: Normal
1: VCI lower than the Detect level
A[3]: [POR=0]
Al[2]: Busy flag [POR=0]
0: Normal
1: BUSY
A[1:0]: Chip ID [POR=01]
Remark:
A[S] and A[4] status are not valid after
RESET, they need to be initiated by
mma;sd 0x14 and command 0x15
|respectively.
D|O0|30|0|0|1(1]|]0|0]|0]| 0 ProgramWsOTP |Program OTP of Waveform Setting
The contents should be written into RAM
before sending this command.
The command required CLKEN=1.
1ﬂe¢ur to Register 0x22 for detail.
BUSY pad will output high during
operation.
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Command Table

# DIC#| Hex | DT

Command

Description

0

0

by

0

D5
1

Dd
1

o|8
of8

Load WS OTP

Load OTP of Waveform Setting

The command required CLEKEN=1.
Refer to Register 0x22 for detail.

BUSY pad will output high during
operation.

Write LUT register

A

-|BEle
|EP|e

1P| P -

Ba

at-ardi=

S ardi-

cloolo|lo

S RRET V) S R B |

Write LUT register from MCU Interface
[227 bytes], which contains the content of
VS[nX-LUTm], TP[nX], RP[n], SRINXY],
FR and XON[NXY]

Refer to Session 6.7 WAVEFORM
SETTING

CRC calculation

CRC calculation command
Far details, please refer to SSD1680A
application note.

BUSY pad will output high during
operation.

35

CRC Status Read

A

Ay

Ay

Asz

An

Aig

Ag

CRC Status Read
A[15:0] is the CRC read out value

O |=lalo

L= el e B

=Rrdrdte

Program OTP selection

Program OTP Selection according to the
OTP Selection Control [R37h and R38h]

The command required CLEKEN=1.
Refer to Register 0x22 for detail.
BUSY pad will output high during
opearation.

ar

Az

Cr

Ci

Dy

Dy

Er

DRR P e~

Ei

Fi

Gr

Qo2 |P|e|~

Gy

Hr

Hs

TR0 |Piee

H:

Is

la

mIE QD

{]

o|o|ocojojojlo|olololo

k| ol | e | o | e | o= | et | ek | =k | = DD

FlF|FPPrPIP|PIee

£lF|EPeMPP|P|e=

Jz

J

ElE|F Q0P (0|R o=

Write Register for Display
Option

Write Register for Display Option
A[7] Spare VCOM OTP salaction
0: Default [POR]

1: Spare

B[7:0] Display Mode for WS[7:0]
C[7:0] Display Mode for WS[15:8]
D[7:0] Display Mode for WS[23:16]
0: Display Mode 1

1: Display Mode 2

F[6): Ping-Pong for Display Mode 2

0: RAM Ping-Pong disable [POR]
1: RAM Ping-Pong enable

G[7:0)~J[7:0] module 1D /waveform
version.

Remarks:
1) A[T:0]-J[7:0] can be stored in OTP
2) RAM Ping-Pong function is not support

ifor Display Mode 1
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Command Table
RW#DIC#|{Hex| D7 | D6 | DS | D4 | D3 | D2 | D1 | Do |Command

[:}] !Dnmi:ﬂun
0|0 38(0|0 |1 |11 |0| 0|0 [Write Register for User ID|Write Register for User ID
0| 1 Ar | Ps |As | As | Ao A | As | A AIT:0]~J[7:0]: UserlD [10 bytes]
01 Br | Ba| | By By | BB B Remarks: A[7:0]~J[7:0] can be stored in
0|1 Cr|Cs|Cs|Ca|Ca|C2|Ci|Ca oTP
a1 Dy | Ds|Ds | Ds (D3| Dz | By | Do
01 Er| B |E|E|E|E|Ei | B0
0] 1 Fr|Fe|Fa|Fa | Fa|Fz | Fy | Fo
o1 Gr | Gs |G |G [ Ga | Gz | G | G
0| 1 Hr |Hs |Hs | Hs ([ Ha | Hz | Hi | Ho
0|1 I | e[ Is | la [ B|le] ]|
0|1 Jr | do | Js | Ja | 5| e | | Jo
D | 0|3®|0|0O0|[1]|1]|1]|]0]| 0|1 |OTPprogram mode OTP program mode
A[1:0] = 00: Normal Mode [POR]
%\ ] B R ) e A[1:0] = 11: Internal generated OTP
programming voltage
 User is required to EXACTLY follow the
reference code sequences
olofaclo|ol1]1]1]1] 0] o |Border waveform Control |Select border waveform for VBD
A[7:0] = COh [POR], set VBD as HIZ.
D] 1 Ar | As | As | A | 0| 0 | A | A0 A [7:6] -Select VBD option
A[T:B] Select VBD as
00 GS Transition,
Defined in A[2] and A[1:0]
01 Fix Level,
Defined in Al5:4]
10 VCOM
11[POR] HiZ
A [5:4] Fix Level Setting for VBD
Al5:4] VBD level
00 V5SS
01 VSH1
10 VEL
1 VSH2
A[1:0] GS Transition setting for VBD
VEBD Level Selection:
00b: VCOM ; 01b: VEH1;
10b: VSL; 11b: VSH2
Al1:0] VBD Transition
00 LUTO
01 LUT1
10 LuT2
11 LUT3
D|JO|3FIO|O|T|1]1]|1]| 1] 1 |[EndOplion(EQPT) Option for LUT end
0 1 Ar | As | As | As | As | Bz | A | Ao Datah]rtesﬂﬂuldbesatmrﬂ'lés
command or programmed into Waveform
setting.
22h | Nomal.
07h | Source output level keep
previous output before power off
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[Command Table
DIC#|Hex| D7 | D8 | D5 | D4 | D3 | D2 | D4 | OO Description
0O|0o(#M|0)|1(0|0|0|0]| 0|1 |Read RAM Option Read RAM Option
0 1 ojlo|o|o|Oo|OD|oDO A[D]= 0 [POR]
h» 0 : Read RAM cormesponding to
RAMOx24
1 : Read RAM correspanding to
RAMOx26
0|0(44| 0|1 (0|0|0|1]| 0|0 |SetRAMX-address Specify the start/end positions of the
ol 1 0 A Start / End position window address in the X direction by an
= Ab AL EARL N address unit for RAM
g1 0|0 |Bs|Bs|Bs|Bz|By|Ba
A[5:0]: XSA[5:0], XStart, POR = 00h
B[5:0): XEA[5:0], XEnd, POR = 15h
0[O0 |45( 0|1 |0 Q|01 (0|1 |SetRam Y- address Specify the start/end positions of the
0 1 Al Ae | As | As | As | Ao | As | As Start / End position window address in the ¥ direction b‘f an
0| 1 olololololol|o|nh addrass unit for RAM
0|1 Br B [ Bs | Ba | Bs| Bz | Bi| Bo A[8:0]: YSA[8:0], YStart, POR = 000h
ol 1 ololaoa|lo|lolo|o0|Bs B[8:0]: YEA[8:0], YEnd, POR = 12Th
0| Dj46| 0| 1T|OD|0O(0]1 0 |Auto Write RED RAM for [Auto Write RED RAM for Regular Pattern
o1 Ar | 2s | As | As| 0 [ Az | A1 | Ao |[Regular Pattem A[7:0] = 00h [POR]

A[T]: The 1st step value, POR =0
AE:4]: Step Height, POR= 000
Step of alter RAM in Y-direction

according to Gate
Al6:4] | Height | Al6:4] | Height
000 a 100 128

001 16 101 256
010 3z 110 296

011 B4 M NA

Al2:0]: Step Width, POR= 000
Step of alter RAM in X-direction

according to Source
Al2:0] | Width | A2:0] | Width
000 8 100 128

001 16 101 176
010 az 110 WA
011 B4 111 NA

BUSY pad will output high during
operation,
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|

o1

Command

Description

47

1

Auto Write BW RAM for

Flol|f§
Fl=|8
Fleo|®

ol

A

Ag

|Regular Pattern

Auto Write BW RAM for Regular Pattern
A[T:0] = 00h [POR]

A[T]: The 1st step value, POR =0
Al6:4]: Step Height, POR= 000
Step of alter RAM in Y-direction
according to Gate

Al6:4] | Height | A[6:4] | Height
000 8 100 128
001 16 101 256
010 32 110 296
011 B4 111 MNA

A[2:0]: Step Width, POR= 000
Step of alter RAM in X-direction
according fo Source
A[2:0] | Width | A[2:0] | Width
000 8 100 128
001 16 101 176
010 32 110 MNA
011 64 111 A

During operation, BUSY pad will output
high.

4E

=

Sel RAM X address

counter

|Make initial settings for the RAM X
address in the address counter (AC)
A[5:0]: 00h [POR].

4F

Set RAM Y address

\counter

o|lZ|la

o|PF|lo

F|E|=

|Make initial settings for the RAM Y
address in the address counter (AC)
A[B:0]: 000h [PORY].

7F

INOP

This command is an empty command; it
does not have any effect on the display
module.

However it can be used 1o terminate
Frame Memary Write or Read
Commands.
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3. Environmental
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3. 1 HANDLING, SAFETYAND ENVIROMENTAL REQUIREMENTS

WARNING
The display glass may break when it is dropped or bumped on a hard surface. Handle with care. Should the
display break, do not touch the electrophoretic material. In case of contact with electrophoretic material, wash
with water and soap.

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

Disassembling the display module can cause permanent damage and invalidate the warranty agreements.

IPA solvent can only be applied on active area and the back of a glass. For the rest part, it is not allowed.
Observe general precautions that are common to handling delicate electronic components. The glass can break
and front surfaces can easily be damaged. Moreover the display is sensitive to static electricity and other rough
environmental conditions.

Mounting Precautions

(1) It’s recommended that you consider the mounting structure so that uneven force ( ex. Twisted stress) is not
applied to the module.

(2) It's recommended that you attach a transparent protective plate to the surface in order to protect the EPD.
Transparent protective plate should have sufficient strength in order to resist external force.

(3) You should adopt radiation structure to satisfy the temperature specification.

(4) Acetic acid type and chlorine type materials for the cover case are not desirable because the former generates
corrosive gas of attacking the PS at high temperature and the latter causes circuit break by electro-chemical
reaction.

(5) Do not touch, push or rub the exposed PS with glass, tweezers or anything harder than HB pencil lead. And
please do not rub with dust clothes with chemical treatment. Do not touch the surface of PS for bare hand or
greasy cloth. (Some cosmetics deteriorate the PS)

(6) When the surface becomes dusty, please wipe gently with absorbent cotton or other soft materials like
chamois soaks with petroleum benzene. Normal-hexane is recommended for cleaning the adhesives used to
attach the PS. Do not use acetone, toluene and alcohol because they cause chemical damage to the PS.

(7) Wipe off saliva or water drops as soon as possible. Their long time contact with PS causes deformations and
color fading.

Product specification The data sheet contains final product specifications.
Limiting values
Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134). Stress above one

or more of the limiting values may cause permanent damage to the device. These are stress ratings only and

operation of the device at these or any other conditions above those given in the Characteristics sections of the

specification is not implied. Exposure to limiting values for extended periods may affect device reliability.
Application information
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Where application information is given, it is advisory and dose not form part of the specification.

Product Environmental certification

ROHS

REMARK

All The specifications listed in this document are guaranteed for module only. Post-assembled operation or
component(s) may impact module performance or cause unexpected effect or damage and therefore listed

specifications is not warranted after any Post-assembled operation.

3.2 Reliability test

TEST

CONDITION

1  High-Temperature Operation

T=70°C, RH=40%RH, For 240hrs
Test in white pattern

2 Low-Temperature Operation

T =-25°C for 240 hrs
Test in white pattern

3 High-Temperature Storage

T=40°C , RH=35%RH, For 240 hrs

4 Low-Temperature Storage

T = 0°C, for 240 hrs

5 |High Temperature, High Humidity Operation

T=40°C, RH=80%RH, For 240hrs

6 High Temperature, High Humidity Storage

T=50°C, RH=80%RH, For 240hrs
Test in white pattern

7  [Temperature Cycle

-25°C (30min) ~ 70°C(30min), 50 Cycle
Test in white pattern

8 |UV exposure Resistance

765 W/m? for 168hrs, 40°C

9 [ESD Gun

Air+/-15KV; Contact+/-8KV

(Test finished product shell, not display only)
Air+/-8KV; Contact+/-6KV

(Naked EPD display, no including IC and FPC
area) Air+/-4KV; Contact+/- 2KV

(Naked EPD display, including IC and FPC area)

Note:Put in normal temperature for 1hour after test finished, display performance is ok.
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4.1 ABSOLUTE MAXIMUM RATING

Symbol Parameter Rating Unit
V CI Logic supply voltage -0.5to +6.0 A%
VIN Logic Input voltage -0.5 to VCI +0.5 \Y

V OUT Logic Output voltage -0.5 to VCI +0.5 \Y

T OPR Operation temperature range 0~40 °C

T STG Storage temperature range -25~70 °C

T STGo Optimal Storage Temp 23+£2 °C

H STGo Optimal Storage Humidity 55+£10 %RH

* Note: Avoid direct sunlight.
Table 4.1-1: Maximum Ratings

Note: Maximum ratings are those values beyond which damages to the device may occur.
Functional operation should be restricted to the limits in the Electrical Characteristics chapter.

4.2 DC CHARACTERISTICS

The following specifications apply for: VSS=0V, VCI=3.0V, TOPR=25°C.
Table 4.2-1: DC Characteristics

Symbol Parameter Test Condition Applicable pin| Min. | Typ.| Max. | Unit
VSS Single ground -- - 0 - VvV
VCI VCI operation voltage VCI 2.2 3.0 3.7 v
VDD Core logic voltage VDD 1.7 1.8 1.9 v
VIH High level input voltage - -- 0.8vCI - - v
VIL Low level input voltage - -- - - | o02vCl Vv
VOH High level output voltage IOH = -100uA -- 09vcl - - v
VOL Low level output voltage IOL = 100uA -- -- - 01vel v
PTYP Typical power VCI=3.0V - - 9 - mW
PSTPY Deep sleep mode VCI=3.0V -- 0.003 -- mW
lopr VCI| Typical operating current VCI=3.0V - 3 -- mA
- Image update time 25°C 14 sec
DC/ DC off
. No clock
Idslp_ VCI| Module operating current No input load Ram - - 20 uA
data retain
DC/ DC off
No clock
Islp VCI Deep sleep mode No input load Ram - - 1 5 uA
data not retain
Notes:

1) Refresh time: the time it takes for the whole process from the screen change to the screen stabilization.

2) The difference between different refresh methods:

Full refresh: The screen will flicker several times during the refresh process; Fast Refresh: The screen will flash once
during the refresh process;
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During the fast refresh or partial refresh of the electronic paper, it is recommended to add a full-screen refresh after
5 consecutive operations to reduce the accumulation of afterimages on the screen.

2.13inch E-Paper RBW

1. The typical power is measured with following transition from horizontal pattern to vertical pattern.(Note4.2-1)
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
Seengreat.

Note 4.2-1

The Typical power consumption

4.3 Serial Peripheral Interface Timing

The following specifications apply for: VDDIO - VSS = 2.2V to 3.7V, TOPR = 25 °C, CL=20pF

Write mode
Symbol Parameter Min | Typ|Max | Unit
fSCL  |SCL frequency (Write Mode) - | - | 20|MHz
tCSSU  [Time CS# has to be low before the first rising edge of SCLK 60 - | - ns
tCSHLD [Time CS# has to remain low after the last falling edge of SCLK 65| - | - ns
tCSHIGH |Time CS# has to remain high between two transfers 100 - | - ns
tSCLHIGH [Part of the clock period where SCL has to remain high 25| - - ns
tSCLLOW |Part of the clock period where SCL has to remain low 250 - | - ns
tSISU  [Time SI (SDA Write Mode) has to be stable before the next rising edge of SCL| 10| - - ns
tSIHLD [Time SI (SDA Write Mode) has to remain stable after the rising edge of SCL 40| - - ns
Read mode
Symbol (Parameter Min | Typ | Max | Unit
fSCL  [SCL frequency (Read Mode) - - 2.5 | MHz
tCSSU  [Time CS# has to be low before the first rising edge of SCLK 100 | - - ns
tCSHLD |Time CS# has to remain low after the last falling edge of SCLK 50| - - ns
tCSHIGH [Time CS# has to remain high between two transfers 250 - - ns
tSCLHIGH|Part of the clock period where SCL has to remain high 180 - - ns
tSCLLOW [Part of the clock period where SCL has to remain low 180 - - ns
{SOSU "élcrj‘ie SO(SDA Read Mode) will be stable before the next rising edge of - 50| ns
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Time SO (SDA Read Mode) will remain stable after the falling edge of - 0 - ns
SCL
Note: All timings are based on 20% to 80% of VDDIO-VSS

o \ L

: {SCLIGH

€ ” : —

tSISU %=,

tSOHLD

€3 [SHD

= T T |

[Sosu (—) ’(—) [SoHLD
SDA — T
2 _ -
Mode)

Figure 4.3-1 : Serial peripheral interface characteristics

4.4 MCU Interface

4.4-1 MCU interface selection

The 2.13inch e-paper can support 3-wire/4-wire serial peripheral interface.
In the Module, the MCU interface is pin selectable by BS1 pins shown in.
Table 4.4-1: MCU interface selection

BS1 MPU Interface
L 4-lines serial peripheral interface (SPI)
H 3-lines serial peripheral interface (SPI) - 9 bits SPI

Note: L is connected to VSS and H is connected to VDDIO

4.4-2 MCU Serial Peripheral Interface (4-wire SPI)

The 4-wire serial interface consists of serial clock SCL, serial data SDA and CS#. This interface also supports
Write mode and Read mode.

Table 4.4-2 : Control pins status of 4-wire SPI

Function SCL pin SDA pin D/C# pin CS# pin
Write command 1 Command bit L L
Write data 1 Data bit H L

Note:
(1) Lis connected to VSS and H is connected to VDDIO

(2) 1 stands for rising edge of signal

In the write mode:

SDA is shifted into an 8-bit shift register on every rising edge of SCL in the order of D7, D6, ... DO. 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.
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CS# \L /7
\

I

|
DIC# / » \
I
SCL
SDA
(Write D7 D6 D5 D4 D3 D2 DI DO
Mode)
Register Parameter

Figure 4.4-1: Write procedure in 4-wire SPI mode

In the read mode:
After driving CS# to low, MCU need to define the register to be read. SDA is shifted into an 8-bit shift register

on every rising edge of SCL in the order of D7, D6, .. DO with D/C#keep low. After SCL change to low for the last
bit of register, D/C# need to drive to high. SDA is shifted out an 8-bit data on every falling edge of SCL in the
order of D7, D6, .. DO. Depending on register type, more than 1 byte can be read out.After all byte are read,

CS# need to drive to high to stop the read operation.

o] r

SCL

. "
Register Parameter

SDA " AT \ I
e / D7 X I)ﬁX DS X b X D: X D2 X DI X ) f

SDA /
(Read Moder \ n7 0

Figure 4.4-2: Read procedure in 4-wire SPIl mode

4.4-3 MCU Serial Peripheral Interface (3-wire SPI)

The 3-wire serial interface consists of serial clock SCL, serial data SDA and CS#. This interface also supports

Write mode and Read mode.

Table 4.4-3 : Control pins status of 3-wire SPI

Note:

Function SCL pin SDA pin D/C# pin CS# pin
Write 1 Command Tie LOW L
Write data 1 Data bit Tie LOW L

(1)L is connected to VSS and H is connected to VDDIO

(2)1 stands for rising edge of signal
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In the write operation:

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 the
shift register is written to the Display Data RAM (D/C# bit = 1) or the command register (D/C# bit = 0).

2.13inch E-Paper RBW

CS#
SCL
SDA
(Write O RADITRADAEXDSADARDARD2RADIADOY 1 A D7
Mode)

Register Parameter

Figure 4.4-3: Write procedure in 3-wire SPI mode

In the read mode:

After driving CS# to low, MCU need to define the register to be read. D/C=0 is shifted thru SDA with one rising
edge of SCL. SDA is shifted into an 8-bit shift register on every rising edge of SCL in the order of D7, D6, ... DO.
D/C=1 is shifted thru SDA with one rising edge of SCL. SDA is shifted out an 8-bit data on every falling edge of
SCL in the order of D7, D6, :** DO. Depending on register type, more than 1 byte can be read out. After all byte
are read, CS# need to drive to high to stop the read operation.

UL T Parameler

D O0000000 0N

M |

K { i m " )—

Mhonder) ” i

Figure 4.4-4: Read procedure in 3-wire SPI mode
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4.4 Block Diagram

2.13”Panel

Data bus (SPI)

Resistor&Capacitor

Control Bus

MCU

Power Circuit

PCBA
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5. Typical Operating Sequence

5.1 General operation flow to drive display panel

[ START 1

¥
1.Power On

+ Supply VCI
= Wait 10ms

¥

2.Set Initial Configuration

Define SPI interface to communicate with MCU
HW Reset

5W Reset by Command 0x12

Wait 10ms

h

3.5end Initialization Code

» set gate driver output by Conmand 0:=01

« Set display RAM size by Command (11, 0x44 0x45
» Set panel border by Command 0x3c

¥

4 Load Waveform LUT

» Sense temperature by int'ext TS by command 0x18
» Load waveform LUT from OTP by Command

022 020 or by MCU
« Wait BUSY Low

h

5.Write Image and Drive Display Panel

» Write image data in RAM by Command
Ox4E, 0x4F, 024, 0426

» Set sofistant setfting by command 0x0C

« Drive display panel by Command (22 0x20

« Wait BUSY Low

h 4
6.Power Off

» Deep sleep by Command 0x10
» Power OFF

END
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5.2 Normal Program Reference Code

ACTION | VALUE/DATA | COMMENT
POWER ON

delay | 10ms
PIN CONFIG
RESE# low Hardware reset
delay 200us
RESE# high
delay 200us
Read busy pin Wait for busy low
Command 0x12 | Software reset
Read busy pin Wait for busy low
Command 0x01 Data 0xF9 0x00 0x00 Set display size and driver output control
Command 0x11 Data 0x01 Ram data entry mode
Command 0x44 Data 0x01 0x10 Set Ram X address
Command 0x45 Data 0xF9 0x00 0x00 0x00 | Set Ram Y address
Command 0x3C Data 0xCO Set border

SET VOLTAGE AND LOAD LUT
Command 0x2C Data 0x70 Set VCOM value
Command 0x03 Data 0x17 Gate voltage setting
Command 0x04 Data 0x41 0x00 0x32 Source voltage setting
Command 0x32 Write 224bytes LUT Load LUT

LOAD IMAGE AND UPDATE

Command 0x4E Data 0x01 Set Ram X address counter
Command 0x4F Data 0xF9 0x00 Set Ram Y address counter
Command 0x24 4000bytes Load image (128/8*250)(BW)
Command 0x22 Data 0XC7 Image update
Command 0x4E Data 0x01 Set Ram X address counter
Command 0x4F Data 0xF9 0x00 Set Ram Y address counter
Command 0x26 4000bytes Load image (128/8*250)(R)
Command 0x22 Data 0XC7 Image update
Command 0x20
Read busy pin
Command 0x10 | Data 0X01 Enter deep sleep mode

POWER OFF

6. Optical characteristics

6.1 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

TYPE MAX | UNIT

Note
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SEENGMAT

White white 30 35 - % | Note 6-1
Reflectivity
GN 2Grey Level - - DS+(WS-DS)xn(m-1) -
CR Contrast Ratio Indoor 8:1 - - Note 6-2
Life - Topr 1000000times or Syears - -

m:2

WS : White state

DS : Dark stat

Note 6-1: Luminance meter : Eye - One Pro Spectrophotometer.

Note 6-2: CR=Surface Reflectance with all white pixel/Surface Reflectance with all black pixels.

7. Point and line standard

Temperature: 25 + 3°C; Humidity: 55 + 10%RH; Brightness: 1200~1500LUX; distance: 20-30CM; Angle: Relate
30°surround.

Z B
Zone A o

Viewing area IFI I"-'I

1C

7.1 Electric inspection standard

NO. ltem Standard Defoct Method Scope
level
) Display complete
1 Display Display uniform MA
%
Black/White isuz
2 Akl Ve | p<0.25mm,  Allowed Mool
spots 2 . inspection
0.25mm =< D=04mm. N=3. and
Distance=5mm
Od4mm=-D Not Allow
MI
L Wisual/
u:l’rg Inspection card | Zone A
Black/White
3 spots L=0.6mm, W=02mm. N<I
{(No switch) L=2.0mm., W = 0.2mm. Not Allow
L=0.6mm. MNot Allow
: ; g i Visual
4 Ghost image Allowed in switching process M1 S e Sl
mspection
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2.13inch E-Paper RBW

Bl sasi Flash spots in switching, Allowed
Al P FEEE oo | FPLsize larger than viewing area, | MI Visual/ Zone A
g Allowed Inspection card | Zone B
6 Display All appointed displays are showed
wrong/Missing | correct .
MA . "I."':su-all Zone A
imspection
Short circuit/
7 Circuit break/ Mot Allow
Display abnormal
7.2 Appearance inspection standard
NO. ltem Standard ooy Method Scope
level
. L L
B/W spots L
/Bubble/ . X Visual a
' Foreign bodies/ D=il+w)i2 M inspection Zone A
Dents D<0.25mm, Allowed
0.25mm=<<D=0.4mm, N=<3
D=0.4mm. Not Allow
Zone A
2 Glass crack Not Allow MA Visual Zone B
. - / Microscope [ 7550 A
3 Dirty Allowed if can be removed MI Zone B
LY "
‘{/’
B
Na3mm, Y =0.5mmAnd without
affecting the elecirode is permissible
4 Chips/Scratch/ MI Visual Zone A
Edge crown / Microscope | Zone B
2mm=X or 2mm=Y  Not Allow
--u-: Wi
‘-
Lem
W=0.lmm,L=5mm, No harm to the
electrodes and N=2 allow
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8. Precautions

2.13inch E-Paper RBW

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

(2) Do not connect or disconnect the interface connector while the EPD panel is in operation.

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

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

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

(6) 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.
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