2.13 inch
E-paper Display Series

BLGDTH0213ZHFT34
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1. General Specifications

Feature Spec
Size 2.13inch
Resolution 250G*122G
Interface 4-wire SPI
Color Depth 2 Black and White
Display Spec. | Technology Type ECB
Pixel Pitch (mm) 195um*194um
Pixel Configuration Mono
Display Mode Reflective, Normally black
Surface Treatment(Up Polarizer)
LCM (W x H x D) (mm) 26.71*55.75*0.55
. Active Area(mm) 23.79*48.50
C':V::::;r:‘s’;'cs With/Without TSP NA
Weight (g) 2+0.5
LED Numbers None
Electronic Driver IC ST7302

Note 1: Requirements on Environmental Protection: Q/S0002

Note 2: LCM weight tolerance : +/- 5%

WWW.DART.RU




2. BLOCK DIAGRAM

2.13 inch
122*250 mono

FPC

CONN
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3. INPUT/OUTPUT TERMINALS PIN ASSIGNMENT
3.1 CN1 of FPC

No Symbol I/0 Description Comment
1 VSS P |ground power

2 VDDI P |Power Supply (Digital)

3 CSB I Chip select input pin.

4 AO | It determines whether the access is related to data or

command

5 RSTB I Reset input pin.

6 SCL I serial input clock

7 SDA I/O |serial input/output data

8 TE O |Tearing effect signal

9 VDDA P |Power Supply (Analog)

10 VCOM O |COM outputs

11 VCCIO O |the power source of digital circuits.

12 VMREF O  |Monitor pin for internal regulator.

13 VCOMH O |Positive voltage output of VCOM

14 VSL O |Power output pin for source driver.

15 VSH O |Power output pin for source driver.

16 VSS P |ground power

17 VGL O |Power output (Negative) pin for gate driver.

18 CD2P O |Capacitor connecting pins for step-up circuit. (for VGL)
19 CD2N O |Capacitor connecting pins for step-up circuit. (for VGL)
20 CD1N O |Capacitor connecting pins for step-up circuit. (for VGL)
21 CD1P O |Capacitor connecting pins for step-up circuit. (for VGL)
22 VGH O |Power output (Positive) pin for gate driver.

23 CC2N O |Capacitor connecting pins for step-up circuit. (for VGH)
24 CC2P O |Capacitor connecting pins for step-up circuit. (for VGH)
25 CC1P O |Capacitor connecting pins for step-up circuit. (for VGH)
26 CC1IN O |Capacitor connecting pins for step-up circuit. (for VGH)
27 CB2N o g\a/gaé:)ltor connecting pins for step-up circuit. (for

o8 CB2P o 2€pDaDc)|tor connecting pins for step-up circuit. (for

29 AVDD O |Power output pin for analog circuit.

30 VSS P |ground power

Table 3.1 input terminal pin assignments
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4. DC ELECTRICAL CHARACTERISTICS

4.1 Absolute maximum ratings

Item Symbol MIN MAX Unit Remark
Logic Supply Voltage VDDI -0.3 4.0 Vv Pin VDD
Analog Supply I supply both
Voltage VOO - 40 ki voltage
Operating
Temperature Topr 2l L
Storage Temperature Tste -30 80
Table 4.1 absolute maximum rating
4.2 Recommended Operating Condition
Item Symbol MIN | TYP | MAX Unit Remark
LogleSUpply vDDI | 255| 33 | 36 v
Voltage
Analog Supply | yppa | 255 | 33 | 36 Y,
Voltage
Low 0.3*
Input 1/ el Vi 0 "~ | vool b
Signal
\oltage |High 07+ |
Level Vin VDD VDDI v
Output | ov Vou o | - |vimi| ¥
Signal oD 0.8*
\oltage P Von VDDI - VDDI \%
(Panel+LSl)
i Normal
Coqsumptlon Mode(1HZ) - TBD 66 uWw
Logic Supply
\/oltage

Table 4.2 LCD module electrical characteristics
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5. AC ELECTRICAL CHARACTERISTICS

5.1 SPI Interface Characteristics

System Bus Timing for 4 wire SPI MCU Interface

4 : toss™

CSB

A0

SCL

SDA

B tCSH }/

////
tsas™ [€ tsan
— tsere
tsw ™| f€ Lo
tf tr
tsps™ [€ Lspr™] //
I
First bit /7 Last bit
//

Figure5.1 System Bus Timing for 4 wire SPI MCU Interface

VDDI =1.8~3.3V, Ta=25C

Item Signal | Symbol Condition Min. Max. Unit
Serial clock period tSCYC 30 —
SCLK “H” pulse width SCL tSHW 15 —
SCLK “L” pulse width tSLW 15 —
Address setup time - tSAS 10 —
Address hold time tSAH 10 — ns
Data setup time tSDS 10 —
SDA
Data hold time tSDH 10 —
CSB-SCLK time tCSS 10 —
CSB
CSB-SCLK time tCSH 10 —

Note:

1. The input signal rise and fall time (tr, tf) are specified at 15 ns or less.
2. Alltiming is specified using 20% and 80% of VDDI as the standard.

Table 5.1 3SPI Interface characteristics
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4-Line Serial Interface
STT7302 is active when CSB is “L", serial data (SDA) and serial clock (SCLK) inputs are enabled. When CSB

is “H", 8T7302 is not active, the internal 8-bit shift register and 3-bit counter are reset. The DDRAM column
address pointer will be increased by one automatically after writing each byte of DDRAM.

The display data/command indication is controlled by the register selection pin (AQ). The signals transferred
on data bus will be display data when AD is high and will be instruction when AD is low. Serial data (SDA) is
latched at the rising edge of serial clock (SCLK). After the 8 serial clock, the serial data will be processed as
8-bit parallel data. The DDRAM column address pointer will be increased by one automatically after each byte
of DDRAM access.

csSB T\ X
SDA X D7 X D6 Y05 X D4 X D3 X b2 X D1 X D0 Y N7 X
SCLK

i1t o 3w 4m g5m gh Zh . gh :
AQ { )

Write Operation of Single 4-Line SPI

After entering the “Read Status” instruction to read IC status, the information is shifted out as shown below.
CSB signal must be kept at "L” during this period. All read out data will be 8 bits.

CSB  \

SDA (07)psps)4fp3)p2{p1)pofo7)osfosp4fo3[p2fD1f00
I(— Command —)ld— Status —>|

15t 2nd 3 4 Hih ﬁlh Jih g qst 2nd 3 gih Kih Gh Fih g

A0 \_J

Read Status Operation of Single 4-Line SPI
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5.2 Data Input Mode

TYPE1: There are 4 write operations for 24-bit data. (Set by “BPS=0" of command 0x3Ah)

Command A0 D7 D6 D5 D4 D3 D2 D1 DO
DDRAM write 0 0 0 1 0 1 1 0 0
1st write 1 P1 P2 P3 P4 P5 P6 - -
2nd write 1 P7 P8 P9 P10 o i P12 - -
3rd write 1 P13 P14 P15 P16 P17 P18 - -
4th write 1 P19 P20 P21 P22 P23 P24 - -
Note: - don'’t care
TYPE2: There are 3 write operations for 24-bit data. (Set by “BPS=1" of command 0x3Ah)
Command A0 D7 D6 D5 D4 D3 D2 D1 DO
DDRAM write 0 0 0 1 0 1 1 0 0
1st write 1 P1 P2 P3 P4 P5 P6 P7 P8
2nd write 1 P9 P10 P11 P12 P13 P14 P15 P16
3rd write 1 P17 P18 P19 P20 P21 P22 P23 P24
The data mapping of Mono display is as below.
| | | | | | | | [ | | |
P1 P3 P5 P7 P9 P11 P13 | P15 | P17 | P19 | P21 P23
P2 P4 P6 P8 P10 | P12 | P14 | P16 | P18 | R20 | P22 P24
|
| | | | | | | | | | | | |
pix1 | Pix3 | Pixs | Pix7 | Pixo | Pixt1 | Pix13 Pg“ Pix17 | Pix19 | Pix21 | Pix23
: 3 X g ) ’ : Pix1 | Pix1 | .. g .
Pix2 | Pix4 | Pix6 | Pix8 | Pix10 | Pix12 | Pix14 6 8 Pix20 | Pix22 | Pix24

I I I I 1 I 1 I | I | 1 I
Figure5.2 Data to Display Mapping
5.3 Reset timing

< tew
RES# {
e——t,
Internal " -
During Reset ... Reset Finished
Status
VDDI = 1.8~3.3V, Ta=25C
Item Symbol Condition Min. Max. Unit
Reset time tR — 1 ms
Reset “L" pulse width tRW 1 — ms
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6. POWER ON/OFF SEQUENCE

VDDI and VDDA can be applied in any order.

VDDA and VDDI can be power down in any order.

During power off, if LCD is in the Sleep Out mode, VDDA and VDDI must be powered down minimum
500msec after RSTB has been released.

During power off, if LCD is in the Sleep In mode, VDDI or VDDA can be powered down minimum Omsec after
RSTB has been released.

CSB can be applied at any timing or can be permanently grounded. RSTB has priority over CSB.

Note 1- There will be no damage to the display module if the power sequences are not met.

Note 2: There will be no abnormal visible effects on the display panel during the Power On/Off Sequences.

Note 3: There will be no abnormal visible effects on the display between end of Power On Seguence and before receiving Sleep Out
command. Also between receiving Sleep in command and Power Off Sequence.

Note 4: if RSTB line is not held stable by host during Power On Sequence as defined in the sequence below, then it will be necessary to
apply a Hardware Reset (RSTB) after Host Power On Sequence is complete fo ensure cogrect operation. Otherwise function is not
guaranteed.

— L— Trew = +/- no limit Tfew = +/- no limit —nl —
VDDA 4 N\
/] N

VDDI _/Z SL
_— i Timing whéen the latter signal rises up to 90% of its typical value. i —

| eq. When VDDA comes later, this timing is defined al the cross
point of 90% of 2.8V, not 90% of 2.6V.

Timing when the latter signal falls up to 90% of its typical value.
€.g. When VDD comes later, this timing is defined at the cross
point of 90% of 2.8V, not 90% of 2.6V.

Tfew.cse = +/- no limit
Trewese = +- no limit

- e
CSB HorL -,
— | Trew.ass = + no limit '
RSTB L = .
N PW-RSTE1 = MIN HE—
(Power down in 30%% g 500ms
sleep-out mode) .
> Trpwrste = + no limit Tfew.rstez = min Oms—u —
RSTB
(Power down in 30%\< /

sleep-in mode)

Tfewrste: is applied to RSTE falling in the Sleep Out Mode.
Tfewrsa: is applied to RSTB falling in the Sleep In Mode.

Figure 6.1 power on/off sequence
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7. Optical Characteristics
7.1 Optical Specification

Ta=25"C
Item Symbol | Condition| Min Typ Max Unit | Remark
oT 40 55 -
) 6B 40 55 -
\View Angles CR=2 Degree [Note 2
oL 40 55 -
O6R 40 55 -
Contrast Ratio CR 0=0° 6 9 - - Note3
Reflectivity - 13% 16% - Note1
. Ton y
Response Time 25°C - 20 30 ms Note4
Torr
X ight i 0.33
Chromaticity |White Bagelght 18 Note5
y off 0.36

Test Conditions:

1. the ambient temperature is 25C.

2. The test systems refer to Note 1 and Note 2.

Note 1: Definition of optical measurement system.

The optical characteristics should be measured in dark room. After 5 minutes operation, the optical

properties are measured at the center point of the LCD screen. All input terminals LCD panel must be

ground when measuring the center area of the panel.

Photo detector =~

L

LCD panel

Item Photo detector | Field
Contrast Ratio
luminance
— CM-3600A 10°
Chromaticity

Lum Uniformity

Response Time

DMS-803
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Note 2: Definition of viewing angle range and measurement system.
viewing angle is measured at the center point of the LCD by DMS-803 .,

Normal line e
12 o'clock direction
8=0p=0"°
A Ky
9L ' I /rf
- > i é}j;“;i\} "4 ]
o S P | R el
? Sl L 45
L i{;‘“‘ Jo— /////
©=180° 4 e S @=0°
4’/ i " Active Area / i
E - b

7
| ' FPC /S /'/

- 9=270°
6 o'clock direction
Fig. 7.1 Definition of viewing angle

Note 3: Definition of contrast ratio

Luminance measured when LCD is on the " White" state

Contrastratio (CR) =
briirastreto (L) Luminance measured when LCD is on the "Black" state

“White state “:The state is that the LCD should be driven by Vwhite.
“Black state”: The state is that the LCD should be driven by Vblack.

Vwhite: To be determined  Vblack: To be determined.
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Note 4: Definition of Response time
The response time is defined as the LCD optical switching time interval between “White” state and
“Black” state. Rise time (T;) is the time between photo detector output intensity changed from 10% to

90%. And fall time (T;) is the time between photo detector output intensity changed from 90% to 10%.

Black (TFT OFF) White(TFT ON) Black (TFT OFF)

(cfvhite (TFT OFF) Black (TFT ON) White (TFT OFIV

4 100%
90%

Photo detector output
(Relative value)

Note 5: Definition of color chromaticity (CIE1931)

Color coordinates measured at center point of LCD.
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8 . Environmental / Reliability Tests

No Test Item Condition Remarks
1 'C")'gh Temperature |- _50C, 30%RH, 240Hr IEC60 068-2-2Bb
peration
o |LowTemperature \r._ o 240 hours IEC60068-2-2Ab
Operation
High Temperature  [Ta=70"C, 40%RH, 240 hours ™
. Storage (test in white pattern) ISCR0NFE-2:EER
4 Low Temperature Ta= .-25 C_, 240hours IEC60068-2-2Ab
Storage (test in white pattern)
High Temperature
5 |and Humidity Ta=40C » 90%RH » 168H hours IEC60068-2-3CA
Storage
6 High Temperature, T=60C, 80%RH, 480Hr IEC60068-2-3CA

High-Humidity Storage |Test in white pattern

-25°C(30min)~70°C(30min)
7 |Temperature Cycle |, 50 Cycle IEC 60 068-2-14NB
(Test in white pattern)

sz B RN (HELER )

8 |Vibration Test 10-500HZ AU » FRENNTHE 1.04G » [7ull packed for
XY » Z ZHii% 60 5% - fi2iE 1.5mm i
Height:122cm, Full packed for
9 |Package Drop Test |4 . er3edges,6surfaces shipment
Electronstatic
10 discharge Machine model: +/- 250V, 0Q, 200pF i

Note1: Ts is the temperature of panel’s surface.
Note2: Ta is the ambient temperature of sample.

Note3: Before cosmetic and function test, the product must have enough recovery time, at least 2
hours at room temperature.

Note 4: In the standard condition, there shall be no practical problem that may affect the display
function. After the reliability test, the product only guarantees operation, but don’t guarantee all of the
cosmetic specification.
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9.Mechanical Drawing

A [ B f C _ D _ E F f G [ H f [ _ J
1| VsS REV | DC/EC NUMBER DESCRIPTION DATE
1 [z v 1
3 T csB A FEFPC 2018-09-29
D
|5 [rsiB —
6 | sCL
7 | SDA
8 |t
2 9 [ VDDA o
o Ve (EXIEIVRIAE) TTETT
1| veen o o 020RED CODIESE R ]
12_| VMREF o 8 wewwT WELE?
13| VCOMH 5
14 ] vsL 4
3 15 | VSH T 3
16 | VSS SEE_DETAIL |A
17 | VoL
18 | CDeP 213 Renove Tape |
s 494 4
e 2 g
4 21 | coip b m m \
22 | VGH 48 ¢
23 | CCeN 9
— o4 | cCeP o 1
25 | cep
5 ch | CCIN (o i 3 M 5
27 | CBeN 5
28 | CBeP B ——— i
29 | AvVDD 4 R
—{ 30 [ vsS g —
b
B . & ESEEN)
m SEE DETAIL B mu
0
|| 50765 = B (.
a3
Za 5
gy~ |
— C6I0 m —
Or0F0G0 CO0ROGH
TO0F0GST ;
8 OTOROTZT 8
NOTES: DETAIL B:
— 1Display Type: o-si TFT,reflective positive; _M_M_m, %E S ]
2.Driver 1C: ST7302¢(200um)
g| 3Generol Tolerance: £02; CONTROL DIMENSION | 2D Rev.| 01 9
4General angle radius: R=0.2; REFERENCE DIMENSION | ¢ 3D Rev.] NA
. Mmmm..cmsm Hm% .WD% :. L“ e e R APPROVED 2018-09-29 PRODUCT NUMBER I MGLE| S
ol spot,airt are not allowed;
PART NAME LCM DUTLINE UNIT mn
7Requirements on Environment Protection:Q/S0002+HF; CHECKED 2018-09-2!
10|  8Matched Connector:FH2gD-30S-05H DRARING NUMRER it L
DESIGNED 2018-09-29MATERIAL NUMBER PAGE 11
A _ B 7 C _ D _ E F 7 G _ H 7 I J

WWW.DART.RU



10.

Packing Drawing

. ] . Unit . .
No Item Model (Material) Dimensions(mm) Weight(Kg) Quantity | Material Number
1 LCM module GDTHO0213ZHFT34 | 26.71x55.75%0.55 TBD 810 GDTHO0213ZHFT34
2 Tray PET 485%330%13.8 0.22 30 1150342430
3 EPE EPE 420.10x242.25%1.00 TBD 27 1680350950
4 0.021
Dust-proof Bag PE 700%x545x%0.05 1 1680009800
5 Carton Corrugated Paper 544x365%250 1.01 1 1680007612
6 BOX Corrugated Paper 520%345x%x74 0.227 3 1680000540
7 Label 100X 52 TBD 1 1690000280
8 Total weight TBD Kg
Use empty tray
AR AT
Put products into the 27 g
traysx30 LCMS & 1 EPE per tray. ’[
EPE is above LCM
HPERBOCT MR, SMRERERA
S0 BARILFEPE, EEPEE FLOMR Ly
[l
‘, The tape to seal
carton
4 IR
AN
Use strop
WEEFRTAREES H
‘ ‘ \H/ Pulinto carton
2 B ESRREAEE
270 LCMs per Box 7o
HHTRENRBRAH A A\
HaPe70p8A
I
J \
— @
3 Box =
WEOR R N HEANBARS RS REER

BEMAT RINEEB SRR
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Precautions for Use of LCD Modules

11.1  Handling Precautions

11.1.1The display panel is made of glass. Do not subject it to a mechanical shock by dropping it from
a high place, etc.

11.1.2If the display panel is damaged and the liquid crystal substance inside it leaks out, be sure not
to get any in your mouth, if the substance comes into contact with your skin or clothes,
promptly wash it off using soap and water.

11.1.3Do not apply excessive force to the display surface or the adjoining areas since this may cause
the color tone to vary.

11.1.4The polarizer covering the display surface of the LCD module is soft and easily scratched.
Handle this polarizer carefully.

11.1.5If the display surface is contaminated, breathe on the surface and gently wipe it with a soft dry
cloth. If still not completely clear, moisten cloth with one of the following solvents:

— Isopropyl alcohol
— Ethyl alcohol

Solvents other than those mentioned above may damage the polarizer. Especially, do not use the
following:

— Water
— Ketone
— Aromatic solvents
11.1.6Do not attempt to disassemble the LCD Module.
11.1.7If the logic circuit power is off, do not apply the input signals.

11.1.8To prevent destruction of the elements by static electricity, be careful to maintain an optimum
work environment.

11.1.8.1 Be sure to ground the body when handling the LCD Modules.
11.1.8.2  Tools required for assembly, such as soldering irons, must be properly ground.

11.1.8.3  To reduce the amount of static electricity generated, do not conduct assembly and
other work under dry conditions.

11.1.8.4  The LCD Module is coated with a film to protect the display surface. Be care when
peeling off this protective film since static electricity may be generated.

11.2 Storage precautions

11.2.1When storing the LCD modules, avoid exposure to direct sunlight or to the light of fluorescent
lamps.

11.2.2The LCD modules should be stored under the storage temperature range. If the LCD modules
will be stored for a long time, the recommend condition is:

Temperature : 0°C ~ 40C Relatively humidity: <80%
11.2.3The LCD modules should be stored in the room without acid, alkali and harmful gas.
11.3 Transportation Precautions:

The LCD modules should be no falling and violent shocking during transportation, and also should avoid
excessive press, water, damp and sunshine.
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