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DE MI1P320240-RGB

Production Specification

1. General Description and Features
DE MIP320240A-RGB 64-Color LCD module is a reflective active-matrix with slightly transmissive memory

liquid crystal display module with CG silicone thin film transistor.

1.1 Features

- Reflective active-matrix with slightly transmissive panel of Color.

- 3.54” screen has 320 x 240 Resolution.

- Display control by 6 bit parallel data signal communication.

- 1 pixel has RGB each 2bit - the pixel can display 64 colors.

- Super low power consumption TFT panel.

1.2 LCD Module

Item Specification Unit
Screen Size 3.54 Inches Diagonal
Display Resolution 320 x RGB x 240 Dot
Active Area 72.00 x 54.00 mm
Outline Dimension 74.84 x 59.92 x 0.91 mm
Display Mode MIP, Normally Black -
Pixel Arrangement Stripe Array -
Dot Pitch 0.225 x 0.225 mm
Surface Treatment HC --
Mechanical Information
Item Min Typ. Max. Unit Note
Horizontal (H) -- 74.84 -- mm --
Module Size Vertical (V) -- 59.92 -- mm --
Thickness (T) -- 0.91 -- mm (D
Weight -- -- (9.26) g --

Note (1) Not Include Component. Refer to the Outline Dimension Drawing as attached.

Version: 0
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3. Electrical Specifications
3.1 Absolute Max. Ratings
3.1.1 Absolute Ratings of Environment
If the operating condition exceeds the following absolute maximum ratings, the TFT LCD module may be
damaged permanently.

(Ta=25+2°C, Vss=GND=0)

Item Symbol Min. Max. Unit Note
Storage Temperature Tste -30 80 °C (¢))
Operating Temperature Torr -20 70 °C (1,2,3)

Note (1) 95 % RH Max. (40°C = Ta). Maximum wet-bulb temperature at 39°C or less. (Ta > 40°C)
No condensation.

Note (2) In case of below 0°C, the response time of liquid crystal (LC) becomes slower and the color of panel
becomes darker than normal one. Level of retardation depends on temperature, because of LC's
character

Note (3) Only operation is guarantied at operating temperature. Contrast, response time, another display
quality are evaluated at +25°C.

3.1.2 Electrical Absolute Maximum Ratings

3.1.2.1 TFT-LCD Module

Parameter Symbol Min. Max. Unit Remark
V_VDD1 VDD1 -0.3 55 \ -
Power Supply Voltage V_VDD2 VDD2 -0.3 5.5 \Y --
V_VSS VSS 0 0 Vv -
High Level VIH -- V_VDD1 Y --
Input Signal Voltage
Low Level VIL -0.3 - \Y -
VCOM,VA,VB High Level VH_VCOM - 3.4 \Y --
Terminal Voltage Low Level VL_VCOM -0.3 - Vv -

Version: 0

PAGE: 5




DE M| P320240-RGB Production Specification

3.1.3 DC Electrical Characteristics of the TFT LCD

Parameter Symbol Min. Typ Max. Unit Remark
V_VDD1 VDD1 3.1 3.2 3.3 Vv -
Power Supply Voltage | v_vDD2 VDD2 4.85 5.0 5.15 Y% -
V_VSS VSS 0 0 0 Vv -
High Level VIH VDD1-0.1 3.2 VDD1 Vv -
Input Signal Voltage
Low Level VIL VSS 0 VSS+0.1 \Y, -
VCOM,VA,VB High Level |VH_VCOM | VDD1-0.1 3.2 VDD1 Vv Note 1-1
Terminal Voltage | Low Level |VL_VCOM | VSS 0 VSS+0.1 Vv Note 1-2

[Genaral Note |
Above Voltage value is a value based on VSS (GND = 0V)

Note 1-1:
VB is in-phase with VCOM_ VA is opposite-phase to VCOM.
Please design not to be occured deviation of Center voltage / Signal timing.
VB is the same =signal as VCOM and VA is the inverse signal of VCOM and VB
Note 1-2:

The Hight Level of VA/VB/VCOM  must be below VDD1 voltage.
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VDD1=3.2V, VDD2=5.0V, VSS(GND)=0V, Ta=25C

Operating Display | Power _ , ..
Symbol Min Typ Max Unit Remark
Mode pattern | Source
- (2
White | VDD IVDD1 cl (2) (18) RETE
Condition1 | TP | ypps | 1vDDz el | - | Lessthan 1.0 (6) IS B
2 - (7 2
White | VPP! TVDD1_c ) (28) y | Note 672
i |19
- display _ . [Note 6-7-6
Condition2 | “ P | vpp2 | 1vDD2e2 | - (1) (8) HFLS
VDD1 IVDD1 c3 = (110) (275
White o ' a | Note 73]
= display _ A Mot 676
Condition 3 PAY 1 vpD2 IVDD3_c3 = (6) (16) el

Commeon condition

VDD1=3.2V, VDD2=5.0V, VCOMH=VDD1,VCOML=0V(GND), fVCOM= (60Hz), Ta=257C

The contents of VCOM, VA, and VB terminals(Equivalent circuit Charge to capacitor,Discharge current)

in Table 6-8-1 are not included in the current consumption in Table 6-7-1.

( Common Note )

This is value in average, not the falue of peak power at the time of data-update operation.
Some marging for power supply is recommended.
We recommend capacitor for VDD1 and VDD2.
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3.2 Timing Characteristic of The LCD
3.2.1 Recommend Operating Conditions and DC Characteristics

VDD1=3.2V, VDD2=5.0V, VSS(GND)=0V, Ta=25C

Ttem Symbol Min Typ Max Unit Remark
1frame frequency it - - 18 Hz
vertical period tVv 55.6 - - msec

3.2.2 AC Characteristics (1)

VDD1=3.2V, VDD2=5.0V, VS5=(GND}=0V, Ta=25T

Signal Ttem Symbaol Min Tyvp Max Unit Remark
Ricing time trINTE — — a0 ns
Falling time tfINTB = — 50 ns
Pulze width Hight level thwINTE R2 G R34 — ms Note 6-3-2
INTE Pulse width Low level tlwINTE 216.48 21976 — Bs
Setup time (Hight level) theINTB 27.06 27.47 = s INTE to GSP
Hold time (Hight lewvel} thhINTE 351_78 357 11 - BS | GCK(423) o INTE
Hold time (Low level) tlhINTB 27 .06 27 47 - H5S | GCE(487) to INTB
Rising time trGSP - - &0 ns
Falling time tfGSP = - a0 ns
e Setup time Hight level th=GSP 54.12 54.94 - ns
Setup time Low level tlsGSP 5412 54 04 — s
Rising time trGCE —_ —_ a0 ns
Falling time tiGCK = - a0 ns
Setup time 2 teGCEK2 0 (330) — ns GCEK to BSP
Setup timel t=GCE1 29 = — ns GCE to GEN
Hold timel thGCK1 29 = . s GCE to GEN
Ses 10824 | 108388 — ns Dury 50%
GCK width Hight level thwGCE Note 6-3-1
= - - L Duty 50%
108.24 108.88 - ns Dury 50%
GCEK width Low level tlwGCE Note 6-3-1
o B B RS Duty 50%
Rising time trGEN = - 50 ns
GEN Falling time tiGEN = — b0 ns
Pulze width Hight level thwGEN 33 = . s

Note 6-3-1 : Partial Update mode (non-updated timing ) [ Fast forward GCEK |
Note 6-3-2: Keep “Lo” INTB signal without communicating.
Not to make a INTE terminal “Hi” when it does not communicate.
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3.2.3 AC Characteristics (2)

VDD1=3.2V. VDD2=5.0V. VSS=0V. Ta=25C

Signal Item Symbol Min Typ Max Unit Remark
VCOM frequency ATCOM 40 — 70 Hz Note 6:3:3
VCOM Duty 50%
VA Rising time trVCOM - - 100 ns
VB Falling time tfVCOM - - 100 ns
(Duty cycle) (tdyVCOM) 48 50 52 %
Rising time trBSP — — 50 ns
Falling time tfBSP — — a0 ns
et Setup time Hight level thsBSP 330 335 - ns BSP to BCK
Setup time Low level tlsBSP 330 335 — ns BSP to BCK
Rising time trBCK — — 30 ns
Falling time thBCK — — a0 ns
BCK BCK frequency fBCK = 0.746 0.758 | MHz Duty 50%
BCK width Hight level thwBCEK 660 670 — ns Duty 50%
BCK width Low level tlwBCK 660 G670 — ns Duty 50%
DATA Rising time trRGB — — 50 ns
R [0L.R[1] Falling time tfRGB — - 50 ns
G [0l R[1] Data set up time tsRGB 330 335 — ns
B [0l.R[1] Data hold time thRGB 330 335 - ns

Note 6-3-3 ! Please evaluate sufficienth when determing the VCOM.VA and VB frequency.

Version: 0
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Signal Timing

90% 90% 0% ., . 90%
| ' I
BSP 1% | i g A 10% GSP 1% ! ! 10%
1
- e o e e
trBSP tIBSP trGSP fGSP
. thwGEN
R [01] 90% | . 90% ! !
- LU o 1A 90% 90% ! "
. 10% ' ' 10% GEN 0% # | ! 10%
BOU "5 o e e S
trRGB tRGE rGEN HGEN

HwGCK _  thwGCK

- 0% 0 g GCK Duty is 50%
1 1
1 1N _50% | 50% 50%
GCK 10% ' PN 10%
1 1 1 1
4": :‘* g :‘7
rGOK HGCK
: twBCK ; thwBCK .
i 90% | »le »!
90% : ! ! BCK Duty is 50%
H 1 | 50% _I/ 50% 1 50%
BCK 10% ' N 10%
[ [
e e
trBCK tBCK
so%le_ UWINTB i, thwiNTB
90% T ) i
d | | 50% V/'50% 1 50%
INTB  1w0% _f | 1N 0%
1 1 [} 1
> :‘_ _’: [—
rINTB HiN
fVCOM ,
:‘ "
0% 90% : i
1 1 1
VCOM 10% /1 NIRRT Yo% L 0%
1 1 )
1
et tPVCOM sl tVCOM
fCOM

- 1 1
VB ' :
1 1
fest tVCOM tesi TFYCOM
fVCOM
n >
! 1
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== VB is the same signal as VCOM.and VA is the inverse signal of VCOM and VB

= fVCOM (VCOM/VA/VB): Duty is 50%

Figure: AC Timing 1
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Vertical Signal Timing
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Figure: AC Timing 2
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Horizontal Signal Timing
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Figure: AC Timing 3

Input Signal and the transfer method of data.

Example: Updates Gate Line 1

(1) First: Transfer MSB data of 1 line, Second: Transfer LSB data of 1 line
(2) Repeat 1) from 1stline to 240w line, can update full screen.

Version: 0

PAGE: 12



DE M| P320240-RGB Production Specification

Input Signal Timing Chart

Vertical Standard Timing.

1 Frame

) | ]

il
Tl

INTB
GSP | | i | |
J]Jl
487 488 1 2 3 4 480 481 482 483 484 485 486 487 488 1 2

sk [ L[ LI LI LI L LI 111
GEN GEN : Inactive | | | | | |\I’\J-|_ | | I | | | | GEN - Inacive I

! ~ \_‘,\_z:

Data ion’ \\'\. | DataLow . !

! \ ! | i

! LSB |\ | :

| 240 |\ i

| ! W ! !

5 N\ i 5 |

e FA "

Inactive R Inactive
7
Data mput period of 15t line ",II'.I Data transfer period of 320th lne
& @
(Internal logic )
Data transfer period of 15t line Data input period of 320th line

Data : R[0],R[1],G[0],G[1],B[0],B[1]
Horizontal Control Pulse : BCK,BSP

Figure: Vertical Diagram

Version: 0 PAGE: 13



DE MIP320240-RGB

Production Specification

Horizontal Standard Timing

Transfer Only MSB data of Single line

Y
/

Transfer Only LSB data of Single line

Y

[ L

2

1 2 3 160 161 162 163 164 1 2 3,160 161 162 163 164 1
SR s Y e s Y e Y e Y e N e Y o
Data 6Signal l J, J, J' J' J'
(1 RIOV1] {1 »
GloM[1] pixel | pixel | pixel pixel| pixel L pixel
B[O} 1] 1:2] 3:4| ) [seao 1:2[3:4] )| [ssa
Rl0] Rl0]
R[1] R[1]
Glol Glo]
Gl1] GI1]
D>
Bl0] Bl0]
Bl1] B[1]
~— - — _—

Transferred(Input) pixel data.

Transfer(Input) Only MSBdata

pizel data.

Transfered(Input)

Transfer(Input) Only LSBdata

Figure: Horizontal Diagram
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Partial Update Mode (AC Timing & Diagram)
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3.3 Power Supply Sequence

DE MI1P320240-RGB

H-1
aouanbes Jo-Bmod acuanbes uo-Bmod M U *08 [[¥ MM
[ _.;_..._.u
___
SR “anmeon | T || (wosemdo jeuvon) NG wanmot | votezZienuL- | * WEE Topsetg
i
-1 V-11
] -~ o
B L) B | (AzE) B
45 T 3 = Lt m
3] m g ? /] Iy __.”u_m_ &
AN / [eoly ]
i
) AZE) ™
45 7 7 __.__ T 777 1T T 7 T
:__ / iy TIIMN T Iy v iy ! h_m_uw o
A A | A, [/ L] 4548 5
- 77 455 |
8L \ 1]
“ _H__. 5 " -
. |11}
\ u {ze) aLNI
Tr |L.\..
A k—
)3 @b ONES
(ATE) WA J._
kel L1 L1 L) L ol L
_..._..ﬂ. — — .—un\.u. — .n..nul (AZE) A
90 [P M <5 y
0 (AZE) INOOA J
(ELA VA YR FF Ty o ) :_....,..... b, TERTIEER B)
a0 1 e A9 - Al a2 T OEASEY ;KL ~
\ / inz'e) 1aan
N Ao %) .mn_
y .
r 2 _““._. E
W] uTp WA W] LL 0
[
AD'g) Zaan 2
. ; u.._n_.:_;L..)._.l./'
% % % .u

PAGE: 16

Figure: Power Supply Sequence

Version: 0



DE M| P320240-RGB Production Specification

[ON Sequence]

T1 :

: VDD1 rise time(depend on IC) . Please not use extremely slow power source

: VDD2 rise time(depend on IC) . Please not use extremely slow power source
T3 :

: Pizel memory initialization(write all screen black). T3 = 1frame
T4 :

: VCOM VA VB rise time T4 = 30ps

Release time for initialization of the latch for common control.

[Normal Operation]

Duration of normal driving.

[Off Sequence]
ThH :
: Pizel memory initialization(write all screen black). T5: same T3
TG :
: VCOM VA VB fall time Té = 30ps
T7

: VDD2 fall time(depend on IC) . Pleasze not use extremely slow power source

If necessary use discharge circuit.

T8 :

: VDDI1 fall time(depend on IC). Please not use extremely slow power source

If necessary use discharge circuit.
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4. Optical Characteristics
4.1 Optical characteristic of the LCD

The following items are measured under stable conditions. The optical characteristics should be measured
in a dark room or equivalent state with the methods.

Measuring equipment: BM-7A

Item Symbol Condition Min Type Max Unit Note
Reflectivity Ratio R -- 6.5 9 -- % --
Transmissivity Ratio T -- -- 1.4 -- % --
Response Time T+ Ts g=0° -- 20 0 ms --

At
Contrast Ratio CR op_t |m!zed 15 25 -- -- --
Viewing
Angle
NTSC -- -- -- 18 -- -- --
Color Wx . | - 0.315 --
Chromaticity | White \r/]i?a:/r\:::g - BM-7A
(CIE 1931) Wy Angle -- 0.344 --
ORr 40 60 --
o Hor. 20 50
Viewing o CR310 Degree -
Angle Qu 40 60 --
Ver.
do 40 60 --

Test equipment setup

After stabilizing and leaving the panel alone shall be warmed up for the stable operation of LCM,
the measurement should be executed. Measurement should be executed in a stable, windless, and
dark room. Optical specifications are measured by Topcon BM-7(fast) with a viewing angle of 2° at
a distance of 50cm and normal direction.

a. Definition of response time: Tr and Tf

The response time is defined as the following figure and shall be measured by switching the input
signal for “black” and “white”.

o Tr Tf
— - |- —» |-
100 [ —m8~ —
9%0| Nl '
Optical
Response
10 \_ A
hit hit
0 white black white

b. Definition of contrast ratio:

Brightness measured when LCD is at “white state”
Contrast Ratio (CR) = %% %% ¥a¥a¥%aYa¥aYaYaYa Yoo YaYaYaYaYaYaYaYaYaYa

Brightness measured when LCD is at “black state”
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c. Measured at the center area of the panel when all the input terminals of LCD panel are electrically
opened.

d. View Angle

Bu

12" o’clock
O=90°

d=180°

6’ o’clock
O =270°

e. Definition of Luminance of White: Luminance of white at the center points

Light Source of Back-Light Unit LED Type

f. Definition of White Uniformity

Min. luminance of white among 9-points
White Uniformity = %% % %% %Y YaYYaYaYaYaYaYaYaYaYa X 100%
Max. luminance of white among 9-points

g. The definition of Color Gamut -Color Chromaticity CIE 1931
Color coordinate of white & red, green, blue at center point.
Color Gamut : NTSC(%) = ( RGB Triangle Area / NTSC Triangle Area ) x 100
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5. /O Terminal
5.1 LCM Pin Definition (Connector: Molex 503566-2100 or equivalent)

Pin Cofigur
Symbol jtle)} Function NOTE
No atlon
1 VvDD2 Power - Power supply for the Vertical Driver
2 (NC) — — Open (No connection)
3 GSP Input NoPull Start signal for the Gate-Driver
4 GCK Input NoPull Clock for signal for the Gate-Driver
5 GEN Input NoPull | Gate enable signal
6 INTB Input NoPull Initial signal for Binary/Gate-Driver
Black signal voltage of LCD Note 4-1
! VB Input o Inphase signal to VCOM / Duty—50% Square wave (Note 4-2)
White signal voltage of LCD
8 VA Input - Note 4-1

Opposite phase signal to VCOM / Duty=50% Square wave

g VDDI1 Power - Power supply for the Horizontal driver and the Pixels mem
10 VSS Power - sND
11 BSP Input NoPull | Start signal for the Binary-Driver
12 BCK Input NoPull | Clock for driving of Binary-Driver
13 R [0] Input NoPull | Red signal for odd Pixels
14 R[] Input NoPull | Red signal for even Pixels
15 G ol Input NoPull | Green signal for odd Pixels
16 G [1] Input NoPull | Green signal for even Pixels
17 B [0] Input NoPull | Blue signal for odd Pixels
18 B [1] Input NoPull | Blue signal for even Pixels
19 (NC) - - Open (No connection)
20 VCOM Input — Common terminal voltage for LCD / Duty=50% Square wave Note 4-1
21 (NC) - - Open (No connection)
NoPull :

Neither Pulled up nor Pulled down.

Note4-1:
Because of direct connecting to internal common electrode,
Please don’t be static electricity/ripple/etc applied.
VB is the same signal as VCOM and VA is the inverse signal of VCOM and VB

LT S R EE e )
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Pin Signal iti ( ( )
Symbol o g Joltage Boot Initial Update mode) Hold mode
No (type)
1 VDD2 Power DC Power 5.0V 5.0V 5.0V 5.0V 5.0V
3 GSP Input Pulze Signal 0/3.9 ov ov Hi/lo ov
4 | GCK Input CLK 0739 ov ov CLK ov
Pulse Signal )
5 GEN Input , g 0/3.2 ov ov Hi/Lo ov
!/ HiorLo
6 INTB Input Pulse Signal 0/3.2 ov ov Hi/Lo ov
7 VB Input Square pulse 0/3.2 ov ov 0/3.2 0/3.2
8 VA Input Square pulse 0/3.2 oV oV 0/3.2 0/3.2
9 'DD1 Power DC Power 3.2V 3.2V 3.2V 3.2V 3.2V
10 VSS Power GND ov oV ov ov ov
11 BSP Input Pulse Signal 0/3.2 ov ov Hi/Lo ov
12 | BCK Input CLK 0/3.9 ov ov CLK ov
13 R [0] Input Logic Signal 0/3.2 ov ov Hi/Lo ov
14 R 1] Input Logic Signal 0/3.2 ov ov Hi/Lo ov
15 G [0] Input Logic Signal 0/3.9 oV ov Hi/ Lo ov
16 G (1] Input Logic Signal 0/3.9 oV ov Hi/Lo ov
17 B [0] Input Logic Signal 0/3.2 ov ov Hi/lo ov
18 B[1] Input Logic Signal 0/3.2 ov ov Hi/Lo ov
20 | VCOM | Input Square pulse 0/3.2 ov ov 0/3.2 0/3.2
%  Above each Voltage value is typical.
*Boot : When just input Power
P Initial . Between PowerON and Input Signal.
#*Data Update mode : Updates data in pixcel memory.
#Hold mode Maintains memory internal data and maintain current display
Version: 0 PAGE: 21




DE MI1P320240-RGB

Production Specification

5.2 Block Diagram

P+ Pixels position

ActiveArea

320x 240 dot
1Pixel = RGB

Area gradation of rach RGB have 2 ddot

( 64 color display )

&

Version: 0

L#: Gate line
Pin Signal Data
RIO] | g cienal for odd Pisels
R |Reg cignal for even Pixels
Gl |G oo signal for 0dd Piseks
G [l Green signal for even Pixelz
B 0] Blue signal for odd Pixels
B 1] Blue signal for even Pixels
Bit-data Relationship between bit data and pixel
MSE (MSE-PizelBlock occuples 2/3 the
subpixels of the each pixels.
LSE |LSB-Pixel-Block occupies 1/3 the
zubpixels of the each pixels.

FPC

About Pixel data of 1 ine and the area ratio of 1 pixel

pel-2 pimel-3 pimal-4

pixal-319 pixel-320

The area Ratio of pixel

MSB: 2outof 35

L5EB ° 1 out of 3 sub-pxels.

ub-prxels.
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DE M| P320240-RGB Production Specification

6. Reliability Condition
No change on display and in operation under the following test condition.

Condition: Unless otherwise specified, tests will be conducted under the following condition.
Temperature: 20°C+5°C.
Humidity: 65% + 5%RH.
Tests will be not conducted under functioning state.

No. Parameter Condition Notes
1 High Temperature Operating | 70°C + 2°C, 240hrs (Operation state). --
2 Low Temperature Operating | -20°C + 2°C, 240hrs (Operation state). 1
3 High Temperature Storage 80°C £ 2°C, 240hrs. 2
4 Low Temperature Storage -30°C % 2°C, 240hrs. 1,2
5 Ef’nﬁi;‘fg‘gzgﬁsﬂg‘itHigh 40°C + 2°C, 95%, 240hrs. 1,2
Notes:

1. No dew condensation to be observed.

2. The function test shall be conducted after 4 hours storage at the normal temperature
and humidity after removed from the test chamber.
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