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Midas LCD Part Number System

MC COG 132033 A * 6 W

1 2

10 =
11 =
12 =
13 =
14 =
15 =
16 =

3 4 5 6 7

MC: Midas Components

8 9

Blank: COB (chip on board) COG: chip on glass

No of dots (e.g. 240064 = 240 x 64 dots)
Series

Series Variant: A to Z — see addendum

3: 3 o’clock 6: 6 o’clock 9: 9 o’clock

S N T L w * *
10 11 12 13 14 15 16

(e.g. 21605 =2 x 16 5mm C.H.)

12: 12 o’clock

S: Normal (0 to + 50 deg C) W: Wide temp. (-20 to + 70 deg C) X: Extended temp (-30 + 80 Deg C)

Character Set

Blank: Standard (English/Japanese)

C: Chinese Simplified (Graphic Displays only)
CB: Chinese Big 5 (Graphic Displays only)

H: Hebrew

K: European (std) (English/German/French/Greek)

L: English/Japanese (special)

M: European (English/Scandinavian)
R: Cyrillic

W: European (English/Greek)

U: European (English/Scandinavian/Icelandic)

Bezel Height (where applicable /available)

LED Connection

Top of Bezel to Top

of PCB and 2)
Blank Zpsiﬁlf;iﬂ’:’t via pins 15+ 16
2 8.9 mm Common
3 7.8 mm Separate
4 7.8 mm Common
5 9.5 mm Separate
6 7 mm Common
7 7 mm Separate
8 6.4 mm Common
9 6.4 mm Separate
A 5.5 mm Common
B 5.5 mm Separate
D 6.0mm Separate
E 5.0mm Separate
F 4. Tmm Common
G 3.7mm Separate
H 7 mm Separate

Common (via pins 1

Array or

Edge Lit

Array

Array
Array
Array
Array
Array
Array
Edge
Edge
Edge
Edge
Edge
Edge
Edge
EL
Edge

T: TN S: STN B: STN Blue G: STN Grey F: FSTN F2: FFSTN V: VA (Vertically Aligned)

P: Positive N: Negative

R: Reflective M: Transmissive T: Transflective

Backlight: Blank: Reflective L: LED

Backlight Colour: Y: Yellow-Green W: White B: Blue R: Red A: Amber O: Orange G: Green RGB: R.G.B.

Driver Chip: Blank: Standard

Voltage Variant: e.g. 3 = 3v

I: 12C S: SPI T: Toshiba T6963C A: Avant SAP1024B  R: Raio RA6963
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I . General Specifications

1. Features
A. Drive Method:Bi-stable display 1/64 Duty, 1/9 Bias
B. The Module Operating Voltage: 3.0V;
C. The LCD Operating Voltage : 30V;

D. Viewing Direction: Free
E. Operating Temperature: 0C~50C
F. Storage Temperature: -20C~707C

G.Display Technology Description:

Bi-stable display is a reflective LCD with extremely low power consumption
characteristics.Due to the non-volatile memory feature of the technology,zero power is
required to retain the image of the display.Engergy is only required to change the
displayed image.No backlighting is required,only ambient lighting from the surrounding
is required.Readability when under direct sunlight is excellent and good contrast from

viewing at very wide angles are possible.

2.Mechanical Data:

(1) Module Size 70.5(w) * 44.3( h )mm
(2) Viewing Area 67.5(w )*35.3( h) mm
(3) Dot Size 0.46(w) * 0.46 (h) mm
(4) Dot Quality 132 * 64

(5) Outline Dimensions------------- See Attached Drawing



3.Front Cover Material Selection:

The following front cover requirements are necessary to insure image quality during the life
of the display module:

(1):bi-stable Liquid Crystal materials require protection from UV light.A UV blocking material
with a minimum 98% cut of at 380nm and lower spectral components is required.

(2)The finished product design should incorporate a transparent cover such as
acrylic,polycarbonate,etc.,to protect the viewing area of the display. Place the protective
cover as close to the display module as possible.The protective cover should be sufficient
thickness to resist flexing,or if flexed should not touch the surface of display.

(3)Adding an anti-glare and or anti-reflective surface film or finish to the viewing side of
the protectible cover may improve the optical performance in certain display applications
and lighting conditions.

4. Absolute Maximum Ratings
(Voltage Reference to Vss=0V)

Symbol Parameter Value Unit
Voo -0.3t0 +3.6 vV
Vopio -0.3 to Min(Vpp +0.5,+3.6) V
Vo Supply Voltage 0.3 to 38 Vv
Vi -0.3t0 +3.6 V
Vi Input Voltage Vss -0.3 to Vppio +0.3 V

Maximum Ratings are those beyond which damage to the device may occur. Functional operation should be restricted to
the limits in the Electrical Characteristics tables or Pin Description.



5.Pin Connections:

Pin No. Symbol Function
1 VO It is the high voltage power input pin and panel driving
voltage
2-5 Va-Vi1 Panel driving voltage
6-8 PS0,PS1,PS2 These pins are for selecting different bus interface
9 D/C# This pin is Data/Command control pin
10 E(RD#) This pin is MCU interface input
11 R/W # This pin is MCU interface input
12 CS1# These pins are the chip select inputs for communication
between MCU.
13 RES# This pin is the reset signal input
14-21 DO-D7 Data bus
22 BUSY A high level indicates busy status of the driver.
23 A" 4 Power supply
24 VSS Ground
25 VCP1 Charge pump output voltage
26-27 C1P, CIN Charge pump flying capacitor terminal
28 VCP2 Charge pump intermediate output voltage
29-30 C2P, C2N Charge pump flying capacitor terminal
31 VCP3 Charge pump intermediate output voltage
32-33 C3P,C3N Charge pump flying capacitor terminal
34 VCP4 Charge pump intermediate output voltage
35-36 C4P, C4aN Charge pump flying capacitor terminal




6. Timing Characteristics:

Conditions:
Ty =-3510 85°C
Voo = Ve = Voo = 2.4V to 3.5V

Parallel 6800-series Interface Timing Characteristics

:’Symbo Parameter Min | Typ Max | Unit
teycie Clock Cycle Time 100 | - - ns
tas Address Setup Time 0 - - ns
tan Address Hold Time 20 - - ns
tosw Write Data Setup Time 30 - - ns
tomw Write Data Hold Time 20 - - ns
toHr Read Data Hold Time 10 - 50 ns
tou Qutput Disable Time - - 40 ns
t Access Time (RAM) 15 - - ns
ACC Access Time (Command) 15 |- - ns
Chip Select Low Pulse Width (read RAM) 250 |- - ns
PW¢cs. | Chip Select Low Pulse Width (read Command) 250 |- - ns
Chip Select Low Pulse Width (write) 50 - - ns
PW Chip Select High Pulse Width (read) 100 | - - ns
CSH | Chip Select High Pulse Width (write) 50 .| - - ns
tr Rise Time - - 10 ns
te Fall Time - - 10 ns
A Tan
R D< Y
CSl# tp :| \k— —i /“«— tr
tcyclc !
PWegy PWes
E (# NN %
Y 74 NN 7%
| tDSW q_DHW
DO~D7(Write) >¢ Valid Data '
tace ik
DO~D7(Read) < Valid Data >-’7

The PW¢sy timing reference is 50% of the rising / falling edge of E or CS1# pin.
The tpsw and topw timing is reference to the 50% of rising / falling edge of E or CS1# pin.




Conditions:
Ta =-3510 85°C
Voo = Vo= Vooio = 2.4V to 3.5V

Parallel 8080-series Interface Timing Characteristics

:Symbo Parameter Min | Typ Max | Unit
| toyele Clock Cycle Time 100 | - - ns
tas Address Setup Time 0 - - ns
tam Address Hold Time 20 - - ns
tosw Write Data Setup Time 30 - - ns
tomw Write Data Hold Time 20 - - ns
toHRr Read Data Hold Time 10 - 50 ns
ton Output Disable Time - - 40 ns
t Access Time (RAM) 15 - - ns
ACC Access Time (Command) 15 | - - ns
Chip Select Low Pulse Width (read RAM) 250 |- - ns
PWecs. | Chip Select Low Pulse Width (read Command) 250 | - - ns
Chip Select Low Pulse Width (write) 50 - - ns
PW Chip Select High Pulse Width (read) 100 | - - ns
CSH | Chip Select High Pulse Width (write) 50 |- - ns
tr Rise Time - - 10 ns
te Fall Time - - 10 ns

Write Cycle
DICH# :>< ><

fas < o

CSI# T:|\\I:— —j{ﬁ*— t

oyce PWesy

e = N

Tosw tonw
DO-D7(WRITE) >< Valid Data

The PW¢s, timing reference is 50% of the rising / falling edge of WR# or CS1# pin.
The tpsw and tpuy timing is reference to the 50% of rising / falling edge of WR# or CS1# pin.



Read Cycle

DICH ><
tas Lap
tr ’

CS1#
WR#

PWegy

PWest e
RD# R p N

tace LRI
D0-D7(READ) Valid Pata >-‘7

ton !

AN
N

VAN

The PW¢g, timing reference is 50% of the rising / falling edge of RD# or CS1# pin.
The tpsy and tpw timing is reference to the 50% of rising / falling edge of RD# or CS1# pin.

Conditions:
Ta=-3510 85°C
VDD S Vc| = VDDIO =24V to 3.5V

4-wires Serial Interface Timing Characteristics

4 N
DICH >< ><

fas tan

cs l#_\ frss tesn /

terkn ek

SCK(D0) /, ! /

tc)ﬂu

DSW tonw
fe—ro

SDA(D1) >< Valid Data !><

CSl# \ /
oo [ L L L L L L LT
SDA(D1) ﬂ@@”oao -




Conditions:
Ta=-351085°C
VDD = VC|= VDDIO =24V to 3.5V

3-wire Serial Interface Timing Characteristics

Symbol | Parameter Min | Typ | Max Unit
teyeie Clock Cycle Time 80 - - ns
tas Address Setup Time 20 - ns
tan Address Hold Time 20 - ns
tcss Chip Select Setup Time 30 - ns
tosn Chip Select Hold Time 20 - ns
tosw Write Data Setup Time 20 - ns
tonw Write Data Hold Time 20 - ns
touk Clock Low Time 40 - ns
L Clock High Time 40 - - ns
ir Rise Time - - 10 ns
e Fall Time - - 10 ns
l .
CS1# \‘( tess tesn /
TeLkn terki

SCK(D0) /

t N /

R e

Tpsw toHw

SDA(DI) >< Valid Data

CS1# _\

SCK(D0)

L L L L]

—

SDA(DI)%D@X m>< D6>< ns>< m>< m>< D2>< m>< m>—
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Conditions

Ta=-351t085°C
VDD = VC| = VDDIO =24V io 3.5V

4-wires Serial Interface Timing Characteristics

Parameter

Symbol Min Typ Max | Unit
teyele Clock Cycle Time 2.5 - - us
tHsTART Start condition Hold Time 0.6 - - us
tso Data Setup Time 100 - - ns
tssTART Start condition Setup Time (Only relevant for a 0.6 - - us
repeated Start condition)
tssTop Stop condition Setup Time 0.6 - - us
ir Rise Time for data and clock pin - - 300 ns
tioLe Idle Time before a new transmission can start 1.3 - - us

thsTaRT

53

SCL

leyere

11



7.Charge Pump Application Circuit

VDD
l l VvDDIO
——————— VCI
C5
s TCG o7 VSS/VSSC/VSSA
=, | C4P
_]L C4N
I_—CF3 C3P
=+ | C3N
LTocrr | P
=2 1 2N
Corr | C1P
T | C1N
Iass VCP4
j|C3 VCP3
[Rez VCP2
VCP1
E —- CB1 VO
ot V1
C1 CB2
T 1 2
—==5—1 V3
CB3
T I V4
CB4
Reference Capacitor Value
Part reference Value (uF) Min Rating
CF1 1.0 50V
CF2 1.0 25V
CF3 1.0 25V
CF4 1.0 10V
C1 4.7 50V
c2 0.1 25V
C3 0.1 10V
C4 0.1 10V
C5 1.0 10V
Cé 1.0 10V
Cc7 1.0 10V
CB1 1.0 10V
CB2 1.0 10V
CB3 1.0 10V
CB4 1.0 10V
Part reference Value (Ohm) Remark
R1 0 For Typical case

Capacitor values requirement depends on panel loading and voltage setting.




II.The Characteristics and The Reliability Test

1.Electro-Optic Characteristics:

Condition:TEMP=(23+3)C

Hum=(70£5)%RH

NO ltem Symbol | Min | Typ. | Max | Unit | Condition
1 Supply Voltage(Logic) | Vdd-Vss 3.0 Vv
30.2 v 0C
2 | LCD Operating Voltage | Vdd-V, |29.8 | 30.0 | 30.2 25C
29.8 50°C
3 | Image refresh time - 8.0 S 25°C
4 | Contrast Ratio CR 6
12H 0 1 80
Viewing Angle | 6H 62
° R e :8 P9 | (CR=2.0)
9H 04 80
6 Sleep mode Islp 1 LA
current

13



2.Reliability Test

Restore:24h

No ltems Test Condition Equipment | Test Result
High TEMP TEMP:70+£2C
Storage Time: 96h
1 Restore:24h Tenny Passed
Low TEMP TEMP: -20+3°C
Storage Time: 96h
2 Restore:24h Tenny Passed
High TEMP TEMP:50+£2C
Operating Vop: 3.0V
3 Time: 24h Tenny Passed
Restore:24h
Low TEMP TEMP: 0£27C
Operating Vop: 3.0V
4 Time: 24h Tenny Passed
Restore:24h
High TEMP High | TEMP:40+2C
Hum Storage Hum: 95%Rh
5 Time: 96h Tenny Passed
Restore:24h
Thermal TEMP:(C)
Shock 70°C
25C
6 Passed
20 Tenny
30 18130 5] Min
) 5 Cycles g

14



[II.The LCD Measuring Method and Equipment

1. Threshold Voltage and Response Time Measuring
(1) Equipment

T e

(O

O
Ui

v

Oscilloscope
Waveform Generator
(2) Definition

A. Threshold Voltage (Vth)
Brightness

A

100% ﬂ
90%

Selected pixel

»

0 Vth Drive Voltage

15



B. Response Time

Off

90%

10% Time
T, Tq >

2. Contrast Measuring
(1) Equipment
O
LU v
Spectrophotometer

Waveform Generator

16



(2)Definition:
A.Viewing Angle:

0 1 /Y 12h, ©=90°

9h, ®=180 64 63

/3(3h,c1>=0°

Y

6h, ®=270°

B. Contrast Ratio (Positive)

CR= Brightness of non-selected pixel

Brightness of selected pixel

3. Reliability Test:
Equipment : TENNY

17



IV.Standard Specifications for Product Quality

1.MTBF
More than 50,000 hours.

2. Method of Test::

(1)The Test Must Be Under 40W Fluorescent Lamp, And The Distance Of View Must Be

At 30cm.

(2)The eye’s Test Direction Is Based On the vertical direction 15° -45° .

3. Definition Of Defects
(1) Major Defects

A:Non-Display
B:Segment Missing
C:Over Current
D:Segment Short

E: Wrong Polarizer Direction

(2)Minor Defects: The Others.

4 .Major Defects Should Be In AQL 0.25,and The Minor In AQL 1.00

The sampling inspection plan is in accordance with the Level Il and normal inspection.

Definition of area:
| area: viewing area
Il area: Outside of viewing area

A area: The area outside sealing

G area : Electrode pad area

F area : Without electrode pad area

[ TENTITINTITIT |

K

—

—— [[[X

|~ sealing

b=

18



5.Inspection Item and Standards

Item The Standard Of Quality Inspection Checking Quantity
Method Ratio
Frame Smooth and even surface,no crack,no Checking With | 100%
scratch,no rusty,and not be wrenched out Eyes
of shape..the range between convex and And Using
concave is:d<0.35mm,and the frame must | \/o nier
be connected with the ground pad. Caliper
Multimeter
The Relative | The end seal of the LCD must be at the Checking With | 100%
Position of | same side with the frame’s opening. Eyes
LCD and
Frame
The Relative | The frame installing direction must be Checking With | 100%
Position of | correct.the twisted angle of the leg is from | Eyes
PCB/Panel | 45° to 60° ,the leg is vertical to PCB
/Frame panel and it must be in the middle position
of the installing holes.
Function 1. The major defects must be reject. Check It When
Test 2. Background changes evenly and no Displaying
disorderly displaying phenomenon.
[0)
3. Display no shortage. 100%

19



LCD:

Standard of appearance test: (unit: mm)

Ne ltems Criterion Checking
manner
(1) Aarea
Y X<3.0 Y: Don’ t allowed
X hurt sealing Z2T/2 N<3 _
X<5.0 Y: Don’ t allowed CheCkmg
hurt sealing Z<T/2 N<3 with eyes
X<1.0 Y=0.5 Z<T/3 No check
Substrate crack (2)G area
X: defect Length 7
X<3.0 Y<0.5 Z<T/2
Y: defect Width
1 Z: defect Depth
T: glass Thickness s X<1/2 total length
N: defect QTY 1 <1/4L /NG .
Over the drawing
L:Connector Width tolerance is not
allowed
(3)F area
X<2.0 Y<3 Z<T Ns3
Don’ t allowed hurt
sealing
(1) 0.2<D=<0.25 N=1 Checking on
Y 0.1<D=<0.2 N=<3 the table
D<0.1 No check with  light
Black spot X II area No check and
white spot polarizer
D=(X+Y)/2 (2) L and
2 L<2.0 W<0.03 Ns2 checking
. L<1.0 W=<0.05 N=<1 with eyes
Line w Il area No check directly.

20



Ne ltems Criterion Checking manner
. D<0.15 No check Checking on the table
Polarizer with light and polarizer,
3 0.15<D=<0.4 N=2 . .
Bubble and checking with
Il area No check .
eyes directly
. Allow tiny rainbow Checking on the table
Rainbow 1 :
4 with light and polarizer,
Allow 5% color contrast or accord And checking with
Color o :
limitative sample eyes directly
Polarizer or
5 pad No dirty Checking with eyes
appearance
Standard of display test
Ne ltems Criterion Checking manner
1 W<0.4 D=<0.20
- And D<1/2W N<1
, Wit A W>04 D<0.25 Checking at the
W: segment width B  And D=<1/3W N<2 display state
’ W D<0.05 No check
a b
> Different width of Checking at the
segment |a-b|<0.25 or display state
U:E] la-b|<1/4W
No check
o Toenee
Note:d~Diameter n~Quantity Unit:mm

21



V .Attached Drawing

. . . REV.| DESCRIPTION OF MODIFY |MODIFY BY: DATE
Customer: Customer NO. : Customer Approve By: A0 ST, DES 16N
2334 A {208 = *L10X2 NO| PIN |no | PIN
n 1 | V0 19 | D5
2 v4 o0 | D6
3| v3 |21 [ D7
4 | v2 |22 [ BUSY
DOTS 132X64 B Se1y
dba & | PSO__ |24 | vSS
4 i N 7 | PS1__|e5 | VCPL
° _ml 8 2gd I 8 | Pse o6 | CiP
ﬂ 0888 S| 2 S | D/CH |27 [ CIN
SInmo 10 | ECRD#®|28 | VCP2
! f PO 1 [ R/WE |25 [ CoP
S ¥ o2 < 12| CSi# _[30 | CeN
= S 3 13| RES# [31 | VCP3
8 14| D0 32 | C3P
= : = 15] D1 33 [ C3N
B L 16| D2 34 | VCP4
s 17| D3 35 | C4F
o WEmemY ° | 18] D4 36 | C4N
4 % A
% b=t Qs
o
1
G =
S o X
T no - m [1 ] Operafing Voltage: | 3.0 _ VLCD-30V
oo Q [ Bi-stable display
58 all Ly 2| Brive method: 1/64duty,1/9bias
ISES = = [8] Viewing Di ALL VIENING ANGLE
DM [m] “ 4 ing 0*C~50°C
I L $mmﬁ§ Temp: M.mwﬂqg.n
H “wm.u ﬁ M E&wwags 10.2
(8]LCD niz.”ecﬁ‘ ‘driver:
] —W=0.30 o] st T
P0.5%(36-1)=17.50 %0,50 —=0.310.05 (71| Dimensions with mark™* are imporiant
26.00£0.5 18,5040 1— 72 RollS comphant
ONIT: MM SIZE: M
SHEET: 1 OF 1
LCM NO. : MCCCOG132064A DWG NO. REV: A0
ME BY : EE BY APPROVED BY

22



VI. Packing

PACKING ORDER:

1) Putting 16 pcs Modules ~ 2) Putting 8 pcs EPE trays together with 3) Assembling the boards
on each EPE tray. EPE paper on the top of EPE tray. and the tray together with
adhesive tape

T
EroEf =
TR

Paper board

4) Putting in the inner 5) Putting 5 small 6) Packing finished
small carton (TYPE:H82) cartons into one

outcarton

=> =>

Note: 16 pcs in a tray, 8 trays in a inner carton,5 inner cartons in a out carton, so 16x8x5=640pcs/Outcarton

Dimension (Small carton ): 385%325%87mm Dimension (Out carton ): 394%344%470mm

23



VII.Precautions For Use
1. Safety

(1) Do not swallow any liquid crystal, even if there is no proof that liquid
crystal is poisonous.

(2) If the LCD panel breaks, be careful not to get liquid crystal to touch your skin.

(3) If skin is exposed to liquid crystal, wash the area thoroughly with alcohol or soap.

2.Storage Conditions

(1) Store the panel or module in a dark place where the temperature is 23+5°C and the
humidity is below 50£20%RH.

2) Store in anti-static electricity container.
3) Store in clean environment, free from dust, active gas, and solvent.

(
(
(4) Do not place the module near organics solvents or corrosive gases.
(5) Do not crush, shake, or jolt the module.

(

6) Do not exposed to direct sun light of fluorescent lamps.

3.Installing LCD Module
Attend to the following items when installing the LCM.

(1) Cover the surface with a transparent protective plate or touch panel to protect the
polarizer and LC cell.

(2) When assembling the LCM into other equipment, the spacer to the bit between the
LCM and the fitting plate should have enough height to avoid causing stress to the

module surface, refer to the individual specifications for measurements.

4.Precautions For Operation

(1) Viewing angle varies with the change of liquid crystal driving voltage (Vo). Adjust
Vo to show the best contrast.

(2) Driving the LCD in the voltage above the limit will shorten its lifetime.

(3) Response time is greatly delayed at temperature below the operating temperature
range. However, this does not mean the LCD will be out of the order. It will recover when
it returns to the specified temperature range.

(4) When turning the power on, input each signal after the positive/negative voltage



becomes stable.

(5) Do not apply water or any liquid on product which composed of T/P.

5.Handling Precautions

(1) Avoid static electricity which can damage the CMOS LSI; please wear the wrist
strap when handling.

(2) The polarizing plate of the display is very fragile. Handle it very carefully.
(3) Do not give external shock.
(4) Do not apply excessive force on the surface; it may cause display abnormal .

(5) Do not wipe the polarizing plate with a dry cloth, as it may easily
scratch the surface of plate.
(6) Do not use ketonics solvent & Aromatic solvent, use with a soft cloth soaked with

a cleaning naphtha solvent.
(7) Do not operate it above the absolute maximum rating.

(8) Do not remove the panel or frame from the module.

(9) Do not apply water or any liquid on product which composed of T/P.
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