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DE MIP320240A-RGB-PW

Production Specification

1. General Description and Features

DE MIP320240A-RGB-PW - 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.

- 9 LED Back

1.2 LCD Module

light

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 76.40 x 63.40 x 2.81 mm
Display Mode MIP, Normally Black -
Pixel Arrangement Stripe Array -
Dot Pitch 0.225 x 0.225 mm
Surface Treatment HC --
Weight 19 G
2. Mechanical Information
Item Min Typ. Max. Unit Note
Horizontal (H) -- 76.40 -- mm --
Module Size Vertical (V) -- 63.40 -- mm --
Thickness (T) -- 2.81 -- mm (D
Weight -- 19 -- g --
Note (1) Not Include Component. Refer to the Outline Dimension Drawing as attached.
Version: 0 PAGE: 4
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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 -

3.1.2.2 Backlight Unit
(Ta=25°C + 2°C)
Item Symbol Min. Max. Unit Note
Current of One LED alone ILED - 25 mA 1)

Note (1) Permanent damage to the device may occur if maximum values are exceeded or reverse
voltage is loaded. Functional operation should be restricted to the conditions described
under normal operating conditions.
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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 V33 (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.

3.1.4 The back-light system is an edge-lighting type with white LED (Light Emitting Diode)s.
(Ta=25+2°C)

Value ) o
Item Symbol - Unit Condition
Min. Typ. Max.
LED Voltage Vi 7.5 8.4 9.4 Vv -
LED Current It - 60 - mA -
Power Consumption PsL - 504 mw (2)
LED Lifetime (25°C) - 30000 - - hr 3)

Note: (1) 3LEDs serial 3 parallel type
(2) Where If = 60mA, VL = 8.4V, PBL = VL x If
(3) The environmental conducted under ambient air flow, at Ta=25°C+2°C, 60%RH+5%
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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 v - - 18 Hz
vertical period tV 55.6 - - msaec

3.2.2 AC Characteristics (1)

VDD1=3.2V, VDD2=5.0V, V35=(GND}=0V, Ta=25T

Signal Ttem Symbaol Min Tyvp Max Unit Remark
Ricing time trINTE - - 50 ns
Falling time tfINTB - - B0 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 - 1S INTE to GSP
Hold time (Hight lewvel} thhINTE 351 78 357 11 — RS [ GCE(483) 1o INTE
Hold time (Low level) tThINTE 27 06 27.47 — BS | GCE(487) to INTB
Rising time trGSP - - 50 ns
Falling time tfGSP - - a0 ns
GSF Setup time Hight level thsGSP 54.12 5494 - ns
Setup time Low level tlsGSP 5412 54 04 — s
Rising time trGCE -_ -_ 50 ns
Falling time tfGCK - - a0 ns
Setup time 2 tsGCK2 0 (330) - ns GCK to BSP
Setup timel t=GCE1 29 - - ns GCE to GEN
Hold timel thGCK1 29 - - s GCE to GEN
GCE 108.24 | 108.88 - Bs Duty 50%
GCK width Hight level thwGCHE Note 6-3-1
L0 B B B Duty 50%
108.24 108.88 - ps Duty 50%
GCE width Low level tlwGCE Note 6-3-1
1.0 B B B= Duty 50%
Rising time trGEN - - 50 ns
GEN Falling time tiGEN - - a0 ns
Pulze width Hight level thwGEN 33 — — s

MNote 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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Production Specification

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 VCOM 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
BSP Setup tume 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
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1
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VB ' :
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fent tVCOM tesi tFYCOM
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n >
! 1
W
1 v 1
VA N o 10% 1/ 1 .
: I 1 : 1 10%
st tFYCOM s trVCOM

== 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

{4 {0
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GCK Duty 1z 50%
R[0L.R1].G[0]l.G[1].Bl0]l.B[1]
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Data :

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
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Input Signal Timing Chart

Vertical Standard Timing.

1 Frame
)
INTB |—
GSP | | i | |

il
Tl

487 488 1 : 480 481 482 483 484 485 486 487 483 1 2
aek _ | | .
GEN GEN : GEN Inat:tixlfe |
Dataion’ IDatanv.- I i
D T\ P !
Inactive i Inactive
7
Data mput period of 15t line ",II'.I Data transfer period of 320th lne
v @
(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
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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 Y e Y e Y o N s Y o
Data 6Signal l J, J, J' J' J'
(1 RIOV[1] {1 ;o
GOV pixel | pixel | pixel pixel| pixel L pixel
B[O} 1] 1:2] 3:4f ) [sreao 1:2[3:4] )| [ssm
Rl0] R[0]
R[1] R[1]
Glol Glo]
Gl1] GI1]
N>
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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DE M| P320240A-RGB-PW
3.3 Power Supply Sequence
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[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 :

: Pixel memory initialization({write all sereen black). T2 = 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]
To:
: Pixel memory initialization({write all screen black). T5  zame T3
TG :
: VCOMVAVE fall time T6 = 30ps
T7

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

If necessary use discharge circuit.

TS :

: 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
(Ta=25+2°C , VDD =3.3V, I+=40mA)

Item Symbol Condition Min Type Max Unit Note
Brightness - -- 120 150 -- cd/m? -
i Tr -- 20 40 ms
Response Time g=0° -
Tr - 20 40 ms
Contrast Ratio CR At op timized 15 25 -- -- --
viewing angle
Luminance Uniformity AL - 70 80 - %
Transmissivity Ratio T - - 1.4 - %
Reflectivity Ratio R - 6.5 9.0 - %
) Wx 0.25 0.30 0.35
White --
Wy 0.26 0.31 0.36
Red Rx 0.32 0.37 0.42
e —no -
Color Ry =07 Normal |4 55 [ 931 | 0.36
Chromaticit Viewing h
y Gx Angle 0.27 0.32 0.37
Green -
Gy 0.35 0.40 0.45
Bx 0.12 0.17 0.22
Blue -
By 0.15 0.20 0.25
Or 40 60 --
Hor. 20 60
Viewing qu -
CR310 Degree -
Angle (6H) qu 40 60 -- I
Ver.
Oo 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

Version: 0 PAGE: 17



DE MIP320240A-RGB-PW Production Specification

b. Definition of contrast ratio:

Brightness measured when LCD is at “white state”
Contrast Ratio (CR) = %% %% ¥a¥a¥%aYa¥YaYaYaYaYa¥aYaYaYaYa¥aYaYaYa Y0¥
Brightness measured when LCD is at “black state”

c. Measured at the center area of the panel when all the input terminals of LCD panel are electrically
opened.

d. View Angle

Ou

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 Lo 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 re )
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Pin Signal it { ( )
Symbol e 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 0/3.9 ov ov CLK ov
Pulse Signal )
5 GEN Input , g 0/3.2 ov ov Hi/Lo ov
/ Hior Lo
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 RI1] 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.
2 Boot : When just input Power
P Initial : Between PowerON and Input Signal.
*Data Update mode : Updates data in pixcel memory.
P Hold mode Maintains memory internal data and maintain current display
5.2 Backlight Pin Assignment
Pin No. Symbol Function Remark
1 K Power for LED backlight cathode -
2 K Power for LED backlight cathode --
3 A Power for LED backlight anode --
4 A Power for LED backlight anode -
Version: 0 PAGE: 20
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5.2 Block Diagram

P#: Pixels position

L#: Gate line
Pin Signal Data
RI0] |54 cimal for odd Pisele
B[] |Red ciemal for even Pixels
G [0 | G e signal for 0dd Pisels
i G 1l ) o
ActiveArea Green signal for even Pieels
B [0] . )
320x 240 dot Blue signal for odd Pixels
1Pixel = RGB B Ol Blue zignal foreven Pixels
Area gradation of rach RGB have 2 ddot
Bit—data

Relationship between bit data and pixel

(64 color display )

MSE |[M2E-Pixel-Block occupies 203 the
subpixels of the each pixels.

L3E |LSB-Pxel-Block occupiez 1/3 the

subpixels of the each pixels.
FPC

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

piwl?  pimel3  pield piel-510  pimel-20

MSB: 2 out of 3 sub-pixels.

T

>

pimel-1

The area Ratio of pixel

LSB : 1 out of 3 sub-pxels.

T
.
4

S

K

MSE: 2out of 3 sub-pixels.
The area Ratio of pixel )
L3B - 1out of 3 sub-pmxels.
oA
R SR S
RN SRNEE, SN
RN SN
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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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Dimensional Outlines

7.
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8 Incoming Inspection Standards
8.1 Inspection and Environment Conditions
8.1.1 Inspection Conditions:
(1)Inspection Distance: 35 cmz5cm
(2)View Angle : Light-on Inspection Angle : +5°

Cosmetic Inspection Angle : +45°

Light-on Insp.
Cosmetic In
30cm~40cm

TFT-LCD

( perpendicular to LCD panel surface)

8.1.2 Environment Conditions:

Ambient Temperature 20~25°C
Ambient Humidity 50~80%RH
Ambient Cosmetic Inspection 125+25 Lux
Hllumination Functional Inspection 125+25 Lux

8.1.3 Sampling Conditions:
(1) Lot Size: Quantity of shipment lot per model

(2) Sampling Method:

MIL-STD-105E
Sampling Plan Normal Inspection, Single Sampling
Level 1l
i 0,
AQL Mfauor Defect 1.0%
Minor Defect 1.5%

(3) The classification of Major(MA) and Minor(MI) defects is shown as 3. Inspection Criteria.

8.1.4 Inspection Criteria
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8.1.4.1 Glass edge crack/chip

Items Inspection criteria (Acceptable level)
(1 Chip on glass corner (except terminal padt)
V1 * X1=0.5mm and Y1=5.0mm or

X1=5.0mm and Y1=0.5mm
(However, X1+Y1=5.0mm)

« X2=0.5mm and Y2=5.0mm or
X2=50mm and Y2=0.5mm
(However, X2+Y2=5.0mm)

* No crack/chip at BM area

2
Y2

(2) Chip on glass edge (except terminal part)
* X1=10.0mm and X2=10.0mm

- Y1=0.3mm and Y2=0.3mm

@ Chip on the terminal glass « FPC and/or circuit pattern shall
not be affected.

* Crack and/or Chip shall not reach
the circuit pattern.
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8.1.4.2 Panel burr

Judgment criteria

Panel burr (common to all the edges of
the front and rear sides)

0.2mmELUTF /0.2
mm orless —l'|

FRUL: B

Burr

Included in the dimensional tolerance.

8.1.4.3 Dot Defect

Item

Allowable number

White dot

1

Black dot

1

ﬁoIaI{White dot+Black dot)

Version: 0
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8.1.4.4 Cosmetic items

Judgment Criteria

Item Classification
Area(Notel) [ 0
Random 2
Bright dot |2 dots adjacent 0
3 dots adjacent or more 0
Random 3
Dark dot | 2 dots adjacent 0
3 dots adjacent or more 0
Total Dot Defect 5
_ Distance between Bright L=5mm
Point Defect and Bright dot = Ml
. Distance between Bright |
Distance and Dark dot L25mm
Distance between Dark L=5mm
dot
(1) It is defined as Point Defect if defect area > 0.5dot
(2) It is ignored if defect areas0.5dot
(3)Weak point defect will be defined as Bright Dot if it can be
observed through ND filter 5%( Full Screen Black Inspection)
Line Defect Obvious vertical or horizontal line defect is not allowed. MA
Mura Not allowed if it can be observed through ND Filter 5 % MI
Foreign Material D=0.1mm: Ignored
in spot shape 0.1mm<D=<0.3mm: N=3 MI
*Note-3
D>0.3mm: Not allowed
Foreign Material W=<0.1mm or L<3mm: Ignored
in line .
or spiral shape 0.1mm<W=0.2mm and 3.0mm< L<5mm: N<3 MI
*Note-4 W=>0.2mm or L>5mm: Not allowed
Display .
Function Abnormal No Malfunction can be allowed MA
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Note-1 :  1/0 Area Definition Note-2 : Polarizer Scratch
b 214 1/4
1/4 O Aera
214 1 Aera
1/4
Note-3 - Spot Foreign Material Note-4 : Line or Spiral Foreign Material
(W=L/4) (W<L / 4)
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