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3. General Specifications

GZ70100-DITO37TH is a TFT-LCD module. It is composed of a TFT-LCD panel, driver IC,
FPC,a back light unit. The 3.69” display area contains 240x480 pixels and can display up to
16.7M colors. This product accords with RoHS environmental criterion.

Item Contents Unit Note
LCD Type TFT -
Display color 16.7M 1
Viewing Direction ALL O’Clock
Operating temperature -20~+70 C
Storage temperature -30~+80 T
Module size Refer to outline drawing mm
Active Area(WxH) 42X84.01 mm
Number of Dots 240x480 dots
Driver IC IL19488 -
Power Supply Voltage 3.3 Vv
Backlight 4S2P-LEDs (white) pcs
Interface MCU/SPI -

Note1:

Color tune is slightly changed by temperature and driving voltage.
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REVISE Revision note DATE NAME
V0 First 2024.03.01 LEQ
e PIN
7 1
\.IA 2
L 3
WENEE AN _‘ _ J 4
RGB ! geisd thH Printing area 6 | DBI
7 | pB2
50:1 W 7’ o L 5 | DB3
9 | pB4
7 10| os5 |B
I 11] DB6
7 12 | DB7
13 | DBS
2106 X150 _ B
, 16 | DBII
17 | D812
7 18 | DBI3
| 19 | DBI4
7 20 | DBIS C
21 | RST
I 22 | WR/SCL
7 2
, 20| cs ||
% | RD
2 | DCX
2 | NC
E % | NC
I ®[ew |p
30 | M0
31 M1
52| M2
33 SDO
3 | TE |
3% | NC
3 | GND
i 37 | NC
38 NC
= L 3 | NC |F
10 | NC
Note:
1. DISPLAY TYPE: 3.69"TFT, TRANSMISSIVE ; Normally Black ||
2. VIEWING DIRECTION : U/L/D/R 80/80/80/80 ;
3. TFT Driver IC : TLI9488 ; YRIV ay Technol o8y Co. Ltd
4 Top : -20° €~ 70° C, Tst : -30° C ~ 80° C; —
5. LOM Lumi ‘LK 2 _— ) . X X soproved SIZE: ‘:A\rmc 3.69”
@ ESNSS LED/ Sc.&\s EESC Backlight LED Circuit — F
6. odify the marker, with * accent size, (IF=40mA, VF=13. 2V) DVARING NO. : 6Z70100-DITO37TH
with () as the reference size, general tolerance: +0.2; Drawn By LEQ
7. Meets RollS standards WNIT:mm =
1 I 2 [ 3 [A 5 6 I Ji I 8

4.0utline.Drawing
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5. Absolute Maximum Ratings(Ta=25 C)

5.1 Electrical Absolute Maximum Ratings.(Vss=0V ,Ta=25C)

ltem Symbol Min. Max. Unit Note

Power Supply Voltage Vbb -0.3 3.3 \ 1, 2

Notes:

1. If the module is above these absolute maximum ratings. It may become permanently damaged. Using the module
within the following electrical characteristic conditions are also exceeded, the module will malfunction and cause poor
reliability.

2. Vpp >Vss must be maintained.

3. Please be sure users are grounded when handing LCD Module.

5.2 Environmental Absolute Maximum Ratings.

Storage Operating
ltem
MIN. MAX. MIN. MAX.
Ambient Temperature -30°C 80°C -20C 70C
Humidity - - - -

1. The response time will become lower when operated at low temperature.

2. Background color changes slightly depending on ambient temperature.
The phenomenon is reversible.

3. Ta<=40 C:85%RH MAX.

Ta>=40 C:Absolute humidity must be lower than the humidity of 85%RH at 40 C.
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6. Electrical Specifications and Instruction Code

6.1 Electrical characteristics(Vss=0V ,Ta=25 ()

Parameter Symbol | Condition Min Typ Max Unit | Note
Power supply VDD Ta=25C 2.5 2.8 3.3 \
‘H VIH Vop=3.3V | 0.7Vbop - Vbb \%
Input
voltage
v Vi Vpbp=3.3V 0 - 0.3Vop \%

Note: If one of the above items is exceeded its maximum limitation momentarily, the quality of the product may be degraded.

Absolute maximum limitation, therefore, specify the values exceeding which the product may be physically damaged. Be sure to
use the product within the recommend range.

6.2 LED backlight specification(VSS=0V ,Ta=25 ()

Item Symbol Condition Min Typ I\il(a Unit Note
Supply voltage _
VLED Vs [f=40mA 13.2 \Y
Uniformity ABp If=40mA 80 - - %
LED Life Time - - 30K - - hr 1

Note 1: Brightness to be decreased to 50% of the initial value at ambient temperature TA=25°C
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6.3 Interface signals

6.3.1 LCM PIN
Pin No. Symbol 110 Function
1 LEDK P | LED back light(Cathode)
2 LEDA P | LED back light(Anode)
3 GND P | Ground
4 VDD P | Analog or digital supply voltage
5-20 DB0-DB15 I Data Bus
21 RST I Global reset signal input pin
22 WR/SCL I Write signal
23 SDA/NC I Serial in/out signal pin
24 CS I Chip select input pin
25 RD I Read signal
26 DCX I Serves as the selector of command or data
27-28 NC No connection
29 GND P | Ground
IM2 | IM1 | IMO Interface
0 0 0 | MIPI-DBI Type B 24-bit bus (DB_EN = 1)
0 0 0 | MIPI-DBI Type B 18-bit bus (DB_EN = 0)
0 0 | MIPI-DBI Type B 9-bit bus
30-32 IMO-IM2 | 0 1 0 | MIPI-DBI Type B 16-bit bus
0 | 1 1 | MIPI-DBI Type B 8-bit bus
1 0 1| MIPI-DBI Type C Option 1 (3-line SP)
1 1 0 MIPI DSI
1 1 1 | MIPI-DBI Type C Option 3 (4-line SPI)
33 SDO I Serial out signal pin
34 TE I Serves TE(Tearing Effect) pin
35 NC No connection
36 GND P | Ground
37-40 NC No connection
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6.4 Power Sequence

Case 1 - RESX Line is Held High or Unstable by Host at Power ON
If the RESX line is held High or unstable by the host during Power On, then Hardware Reset must be applied after
both VCI and IOVCC have been applied. Otherwise, the comrect functionality is not guaranteed. There is no timing

restriction upon this hardware reset.
trPWs+-nolimil
—

_rPW=+- no limi

IOVCC ——
VCI

—72 lime when the latter signal rises up to 90% of its Typical Value.
~" For example, when VCI comes later, then this tima is defined &t the
//‘| cross point of 90% of 2.8V, not 90% of 2.6V.

Time when the latter signal falls down to 80% of its Typical Value.
For example, when VCl falls earlier, then this time is defined al the ‘\
N

cross point of 90% of 2.8V, not 90% of 2.6V/.

IPWC Sx=+/- 1o Imit_ |
»- -

|_MPWCSK=+/ no limit
-
....... A

_IPWRESX =+ nn limil
-+

RESX
ode) 30% N—x
LPWRESXK 1=min 120 > -

(Power down in Sleep Out m

A J

JrEWHEESX =+ no imil
~

RESX > ‘L
de) 30%\_/ WPWRESK2=mi 0 s, || &

(Power down in Sleep In mo:

trPWRESX1 ig applied to RESX falling in the Sleep Out Mode
IrPWRESK2 is applied to RESX falling in the Sleep In Mode

Note: Unless atherwise specified, timings herein show the cross point at 50% of the signal power level.
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Case 2 - RESX Line is Held Low by Host at Power ON

If the RESX line is held Low (and stable) by the host during Power On, then the RESX must be held low for a

minimum of 10psec after both

VCI and IOVCC have been applied.

trPW=+L no limit

trPW=+/- no limit

oy

- -
-

A

Iovee — &

VCl ——

Time when the latter signal rises up to 90% of its Typical Value. S
For example, when VCI comes later, then this time is defined at the

cross point of 90% of 2.8V, not 90% of 2.6V.

For example, when VCI falls earlier, then this time is defined at the

Time when the latter signal falls down to 90% of its Typical Value.
cross point of 90% of 2.8V, not 90% of 2.6V.

| L IrPWC SX=+/- no limit trPWCSX=+/- no limit

CsX HorL x
> érPWRESX= min 10us
RESX 30% A \*‘
(Power down in Sleep Out mode) HEARES o e -

_JrPWRESX= min 10us

-
-

RESX

30% &

rPWRESX2=min 0 ns, Jr\—

(Power down in Sleep Inm

Hde)

trPWRESX1 is applied to RESX falling in the Sleep Out Mode
trPWRESX2 is applied to RESX falling in the Sleep In Mode

—
L |

Note: Unless otherwise specified, timings herein show the cross point at 50% of the signal power

level.
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6.5 Timing Characteristics

6.5.1
DBl Type B Timing Characteristics
e lira
CEX
™ =T s
X X
kmi Doty
L
W '!l\i |- ,{! e 1\_
by
Dz x 332
(i) y
st Loty
lae T
= e = N
[y Yo
Deg230) ; :
k'
Si gnal & ymmbol [Paramoior miin M=ax ILiniit Des=c ription
f— tasd g o= et ump Srme= [i] - ns -
i Sadc e fobd Gme (i eiRe ad) i u ns n
fchw CEX " pulse= wirith [i] - ns -
(1 G hip Sedect soetup Sme eVt 18 - ns -
(=214 oS Chip Sedect stup Sme {Head 0109 L] - ns -
=) Chip Select s=tup @me {Fead 7)) A58 - n& -
fosd C rp Sedect Wai ne (Ve Fi=ad) [i] = ns -
fra Wil e oyde Ll = ns -
=y tarh kit & ontrall pullse H duragian 18 - ns -
ol ‘il Gonirall pulss L durai@n 18 - n& -
fn=im Read Cycle {JFM) £50 - ns
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1] Hlead agde {I0) 160 = ns
RO a0 i R ead Confeall pulse H durafon =0 - ns "fihen rmad 1D daga
wd R ead Conftmalpulse L duraian L] - ns
o8 o), fidst Wb e data sefup e [} = A%
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Notes:
1.Ta=-401o0 85°C, IOVCC = 1.65V to 3.3V, VCI = 2.5V to 3.3V, AGND = DGND = 0V
2. Logic high and low levels are specified as 30% and 70% of IOVCC for input signals.

70% ?D“!r’:i

30% 30%

3. Input signal rising time and falling time:

t.=15ns tr=15ns

7. The CSX timing:

coX ——/ N \
WRX ' |
RDX ¢+ . | Ne.... —f
ti} hin ans —»| |€—
8. The Write to Read or the Read to Write timing:
csSX '\
WRXT \ T ten N S
twrh tr{ir'ﬂ'm -

RDX \ "
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6.5.2

DBI Type C Option 1 (3-Line SPI System) Timing Characteristics
C3X \ /
1 1
CHW L L . L cHw
. tmﬂm g tSE |
o buftar 1, turnftan .
WRX/SCL \
Jas ||, tan !
sSDA
(Input) )
tam » tnh i
SDA Hi-7 Hi-Z
{Output) -
dia - R Ut e R i = e
(Output) GND *T GND
Signal Symbol P aramater min max Unit Description
tsc SCL-CSX 15 ns
tohw CS8X H Pulse Width 40 ne
Csx
tcas Chip select time (VVrite) 60 ne
tceh Chip select hold time (Read) 65 ne
twe Senal Clock Cycle (Wite) 66 ne
twrh SCL H Pulse Width (Wite) 15 s
- terd SCL L Pulse Width (Write) 15 ns
tre Seral Clock Cycle (Read) 150 s
trdh SCL H Pulse Width (Read) 60 ns
trdl SCL L Pulse Width (Read) &0 s
SOA tds Data setup time (Wiite) 10 ne
(Input) tch Data hold time (Write) 10 ne
SDASDO tace Access time (Read) 10 50 ns For maximum CL=30pF
(Outpt) toh Output disable time (Read) 15 50 s For minimum CL=8pF

Note: Ta = 40 to 85 °C. IOVCC = 1.65V to 3.3V, VCl = 2.5V to 3.3V, AGND = DGND =0V, T = 10+/-0.5ns

t.=15ns

70%
30%
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6.5.3
DBI Type C Option 3 (4-Line SPI System) Timing Characteristics
CSX j
1Mr < less » |4 Lesh »le tCHW:
DJICK
t t
—t, tucite - zh * .
L twrl‘llln:ll ol 4 t'.-a'rh"lltn:l h -
WRX/SSCL \l
tas || tan ~
SDA
(Input) x
tace . ton N
SDA Hi-7 Hi-Z.
(Output)
sSDO
(Output) GND } GND
Slgnal Symbal P ar amater Pl P Uniit Description
fcss Chip select time (Vifrite) 15 - ns
CsX tceh Chip select hold time (Read) 15 - ne
HCHW CS H pulze width 40 - ne
twe Senal cock cycle (Write) 50 - ne
twrh SCL H pulze width (Write) 10 - ne
el twirl SCL L pullse width (Write:) 10 - ]
o Senal clock cycle (Read) 150 - ns
trdh SCL H pulze width (Read) 60 - ne
trdl SCL L pulze width (Read) 60 - ne
tas DICX setup time 10 - ne
DACK
tah D/CX hold time (Write/Read) 10 - ne
2O tdg Data setup time (Wiite) 10 - ns
{Imput) tdh Data hold time (Write) 10 - ns
SDAJISDO tacc Access time (Read) 10 50 ns For maximum CL=30pF
(Ourtput) tod Output disable time (Read) 15 50 ns For minimum CL=8pF
Notes:

3. Ta=-40to 85°C, IOVCC = 1.65V to 3.3V, VCI = 2.5V to 3.3V, AGND = DGND = OV, T = 10+-0.5ns.

2. Does not include signal rising and falling times.
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7. Optical Characteristics

ltem Symbol Condition | Min. Typ. Max. Unit | Note
Brightness Bp 0=0° - 700 - Cdm? | 1
Uniformity | IBp ®=0° 80 - - % 1,2
3:00 - 80 -
AW 6:00 - 80 -
Viewing Cr210 Deg | 3
Angle 9:00 - 80 -
12:00 - 80 -
Contrast
Ratio Cr 6=0° 1000 - - - 4
Response | 47, ¢=0 - | 3 | 40 | ms | 5
Time
X -
W
y -
X -
R
Color of y Typ- Typ+ i}
CIE . TBD
Coordinate X 6=0 0.05 0.05 - 1,6
G ®=0° ’
y -
X -
B
y -
NTSC .
Ratio S i 67 ) o

Note: The parameter is slightly changed by temperature, driving voltage and materiel
Note 1: The data are measured after LEDs are turned on for 5 minutes. LCM displays full white. The
brightness is the average value of 9 measured spots. Measurement equipment BM-7 (O5mm)
Measuring condition:
- Measuring surroundings: Dark room.
- Measuring temperature: Ta=25 °C.
- Adjust operating voltage to get optimum contrast at the center of the display.

Measured value at the center point of LCD panel after more than 5 minutes while backlight
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turning on.

50cm

Detecter

Note 2: The luminance uniformity is calculated by using following formula.
~Bp = Bp (Min.) / Bp (Max.)x100 (%)
Bp (Max.) = Maximum brightness in 9 measured spots

Bp (Min.) = Minimum brightness in 9 measured spots.

W
Wi Wi3 Wi

Active area

/

g 4

D ® ®

- @ ® ©

@ ®

Note 3: The definition of viewing angle:
Refer to the graph below marked by & and ®

Up (12:00)
@#=90°

\\\\\ =) \ N
\\3\\ AC’\ \ ies 5 ',h-é"\"/- ]
3 AN — e
Left(9:00) N\ B a® |\ Right (3:00)

o b7 1 AN o
#=180 N X 2=0
N, N \
AN \ AN
AN N \
\}\'_\\-. .\'\. N
RN
\_\ Jﬁ\a Y
\
N
Down (6 : 00)
@=270°

Note 4: Definition of contrast ratio.( Test LCD using DMS501)
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100%

Crmax

Selected Wave

-
/S

Mon-selected Wave

*Condtions

Operating Voltage

Frame Frequency

Contrast ratio(Cr) =

-I;-UFO P

Brightness of selected dots

Appling Wavweform :
Viewangle (8, &)

Vop
70Hz
1M duty 1/a bias

(07, 0%)

Note 5: Definition of Response time. (Test LCD using DMS501):
The output signals of photo detector are measured when the input signals are changed from
“black” to “white”(falling time) and from “white” to “black”(rising time), respectively. The response
time is defined as the time interval between the 10% and 90% of amplitudes.Refer to figure as

below.

Brightness of non— selected dots

100%4

S0%

10%3

/|

T: Ts

The definition of response time

Note 6: Definition of Color of CIE Coordinate and NTSC Ratio.

SO

Color gamut:

area of RGB triangle

~ area of NTSC triangle

1831 CIE Chromaticity Diagran

Note 7: Definition of cross talk.

S = x 100%
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Cross talk ratio(%)=|pattern A Brightness-pattern B Brightness [/pattern A Brightness*100

e
i

Pattern A \ Pattern B

\
Measurement point(center)

Electric volume value=3F+/-3Hex
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8. Reliability Test Items and Criteria

No Test ltem Test condition Criterion
80°C+2°C 96H

1 High Temperature Storage | Restore 2H at 25°C
Power off
-30°C+2°C 96H

2 | Low Temperature Storage Restore 2H at 25°C
Power off 1. After testing,
70°C+2°C 96H cosmetic and electrical

3 High Temperature Operation | Restore 2H at 25°C defects should not
Power on happen.
-20°C+2°C 96H 2. Total current

4 Low Temperature Operation | Restore 4H at 25°C consumption should
Power on not be more than twice

High Temperature/Humidity | 60°C+2°C 90%RH 96H of initial value.

S Operation Power on
-30G————80C 30min 5min 30min

6 Temperature Cycle after 5 cycle, Restore 2H at 25C
Power off

Note: Operation: Supply 3.3V for logic system.
The inspection terms after reliability test, as below

ITEM Inspection
Contrast CR>50%

IDD IDD<200%
Brightness Brightness>60%

Color Tone

Color Tone+/-0,05
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9. Precautions for Use of LCD Modules

9.1 Handling Precautions

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

9.1.2 If 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.

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

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

9.1.5 If 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

9.1.6 Do not attempt to disassemble the LCD Module.

9.1.7 If the logic circuit power is off, do not apply the input signals.

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

a. Be sure to ground the body when handling the LCD Modules.
b. Tools required for assembly, such as soldering irons, must be properly ground.
c¢. To reduce the amount of static electricity generated, do not conduct assembly and other work
under dry conditions.
d. 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.
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9.2 Storage precautions
9.2.1 When storing the LCD modules, avoid exposure to direct sunlight or to the light of fluorescent
lamps.
9.2.2 The 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 ~ 40T
Relatively humidity: <80%
9.2.3 The LCD modules should be stored in the room without acid, alkali and harmful gas.
9.3 The LCD modules should be no falling and violent shocking during transportation, and also should

avoid excessive press, water, damp and sunshine.

END




