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DE MIP160068A-W Product Specification

1. Applicable Memory Liquid Crystal Display

This TFT-LCD Module is a reflective Active-Matrix with slightly transmissive memory liguid
crystal display module with CG-Silicone Thin Film Transistor Module outline is indicated in
Figure 14-1

2. Overview

* Reflective Active-Matrix with slightly transmissive Panel of White and Black.

» 1.08” Screen has 160 x 68 Dots resolution.

* 1 Pixel has each 1bit, the Pixel can display 2 Colors.

« Display Control by Serial Data Signal Communication.

« Arbitrary Line Data renewable.

« 1bit internal Memory for Data Storage within the Panel.

* Thin, light-weight and compact Module with monolithic technology.

* Super Low Power Consumption TFT Panel.

« Front Polarizer Surface is HardCoat.

* With FPC (Applicable Connector: Ref to recommended connector on Table 8-1)

3. Mechanical Specification

Table 3-1 Module

ITEM SPECIFICATION UNIT
Screen Size 1.08" Inch
Active Area 25.28 x 10.744 mm
Dot Configuration 160 x 68 Dot
Dot Pitch 0.158 x 0.158 mm
Pixel Array Square -
Display Mode MIP, Normally White :
Qutline Dimensions 32.00 x 14.00 x 0.725 mm
Weight 0.73 g
Surface Treatment HC (Hard-Coated) -

Note: 1. Outline Dimension: WxHxD
2. Weight: typ.
3. Detail Dimension and tolerance are shown in Figure 14-1
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DE MIP160068A-W Product Specification

4. Input Terminal Names and Functions

Table 4-1 Pin description
Terminal| Svmbol L0 Configurations Function Remark
1 SCLK INPUT NoPull
Serial clock signal
2 SI INPUT NoPull i : »
Serial data input signal
3 5CS INPUT NoPull ; ; . :
Chip select signal ( Active of Hi)
4 EXTCOMIN| INPUT NoPull External COM inversion signal input Note 4-2
( Square wave)
ON/OFF
3 DISP INPUT NoPull i ; Note 4-1
g Display ON/OFF signal i
6 VDDA POWER = Note 4°4
Power supply ( Analog ) e
b | “? w — N
' e i o Power supply ( Digital ) o
8 EXTMODE | INPUT NoPull Note 4-2
i Control mode of COM inversion is select terminal i
9 VSsS GND — GND ( Digital) Note 4-3
10 VSSA GND — GND ( Analog ) Note 4-3

General Note: Neither Pulled up nor Pulled down.
The input terminals must not be in an indeterminate state (HiZ).
Note 4-1: The display ON/OFF signal is only for display.
Data on the memory will be saved at the time of ON/OFF.
When it's “Hi" data in the memory will display, when it's “Lo”, white color will
display and data in the memory will be saved.
Note 4-2: When EXTMODE is “Hi", EXTCOMIN signal is enable.
When EXTMODE is “Lo”, serial input flag is enable.
“Hi” Mode: Connect the EXTMODE to VDD
“Lo” Mode: Connect the EXTMODE and EXTCOMIN to VSS
Note 4-3 Be sure to connect VSS and VSSA on the board.
(Connection near the connector is recommended)
Note 4-4 VDD =z VDDA
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DE MIP160068A-W

Product Specification

4.1 Input Signal States
Table 4-1-1 Input Signal States
Voltage | Em® F—5BH RS HE nx
baol o
o V) | Boot | (Update & Hold mode) Standby note
Lo EXTMODE=Hi
SCLE Inpur 0/30 Lo —— :
npu . (Enter k) Hi/lo EXTMODE=Lo
( Enterclk ) Note 4-1-1
Lo EXTMODE=Hi
51 Inpur | 0/30 Lo s .
: { B dia) Hi/lo EXTMODE=Lo
( Emter data ) Note 4-1-1
Hi Lo EXTMODE=Hi
SCS Imput | 0/30 Lo Biisie dici) Hi/lo EXTMODE=Lo
( Enter data ) Note 4-1-1
Hi/Leo Hi/Ls EXTMODE=Hi
EXTCOMDN | Inpuz | 0/30 Lo ( Input pulse (CLE) Signal ) | ( Input pulse (CLK) Signal. ) Note 4-1-2
Lo Lo EXTMODE=Lo
DISP Inpur 0/30 Lo Hi/(Lo) Hi/(Lo) Note 4-1-3
EXTMODE | Imput | 0/30 Hi/Lo (Changeis not permtted ) Note 4-1-4
Common condition
1}
Each Voltage values show typical voltage.
2)
Booting
*When just 1nput ¥ower supplay Between PowerON and Input Signal.
3
Data Update & Hold mode
- Updates data in pixcel memory. { 1Line and Multple Lines update )
4
Standby
« Maintamns memory internal data and mamtain current display
5)
Keep “Lo” Senal Signal (SCS / SI/ SCLK ) without communicating.
+ Not to make a SCS terminal “Hr” when it does not communicate.
6) VDD2 VDDA, VSS=VSSA=GND=0V
Version: 0 PAGE: 6



DE MIP160068A-W Product Specification

[ Note 4-1-1] :

To do VCOM control in a serial communication, a perodic signal transmission is necessary and is here.
[ Note 4-1-21

Input { Clock pulse ) is always needed during displayng.
[ Note 4-1-3]

When displaying it, it's drived “Hi" fixing.

[ Note 4-141

Fixed 1o Hi or Lo. Recommend to connect VDD or GND (VSS)
Not change after starung power supply and during ON

4.2 Recommended Circuit

4-2) Recommended Circuit
r N\
Miz1 AMi1=0 Mi=1 M1=0
i o O o e
Logc Signal by \
r Lo
EXTCOMIN ____\__
i1 ] DISPLAY
VDD %
VDDA
vss
VSSA=VSS=GND /'I'I l L
< EXTMODE="Lo"> COM Signal Serial Flag Input
Logic Signal \
nnn \
EXTCOMIN . DISPLAY
EXTMODE -2 7
VDD /
VDDA
vss
VSSA=VSS=GND —,_I_l—l—‘lﬂﬂﬂ
< EXTMODE="Hi" > External COM Signal Input
\_ J
Figure 4-2-1 Recommended circuit
PAGE: 7
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DE MIP160068A-W Product Specification

5 Absolute Maximum Rating

Table 5-1 Absolute Maximum Rating
(GND =0V)

Item Symbol Terminal MIN. MAX. Unit| Remark
V_VDDA VDDA -0.3 +36 V | Note5-1
s vl V_VDD VDD -0.3 +36 V | Note5-1

V_Vss VSS,VSSA 0 0 v

HighLevel | V_IH SCLK, SI, SCS - VDD v

R R e DISP , EXTCOMIN

PUt SIENAL VOITAEE | | owLevel | V_IL EXTMODE -0.3 - v
Note 5-2

s - + >
Strage Temperature Tstg " " © Note 5-3
Operation Temperature Topr - -20 +70 y & :“. ?:

(at panel surface) e

# The absolute maximum rating is the limit value,

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

[Note 5-1] VDD2VDDA

[ Note 5-2,
Do not exceed this temperature in any parts of module.

[ Note 5-3
Humidity 95%RH Max (Ta S 40T ) Attention should be paid to static electricity Maximum

wet bulb temperature is 39°C or lower. No condensation is allowed.
Condensation will cause electerical leak and may cause the module to not meet this specification.

[ Note 5-4

Operating temperature 1s the temperature that guarantees only for the operation.
For contrast, response time, and other display quality determination, use Ta=+425T.

Version: 0 PAGE: 8



DE MIP160068A-W Product Specification

6 Electrical Characteristics

6.1 TFT LCD Panel Drive

Table 6-1-1 #HEEB%{# Recommended operating Condition
(GND =0V ), Ta=+25C

It_om Symbol Terminal M_:.n Typ. M_uL Uni_:. Remark
VVDDA VDDA +2.7 +3.0 +3.3 V | Note 6-1-1
P T z
Power supply Voltage VVDD VDD +2.7 +3.0 +3.3 V | Note 6-1-1
VVvss VSS, VSSA 0 0 0 v
SCLK, SI, 8CS

i | i | P o |RNE] TR | VR | W

il EXTMODE VDD vobp | vbD | v
voltage SCLK, SI, 5CS
LowLevel | VIL | DISP, EXTCOMIN vss vss |vss+01| v
EXTMODE

[ Genaral Note ] Above Voltage value 1s a value based on VSS / VSSA (GND = 0V)
V8S=VSSA=GND

[Note 6-1-1] VDD2VDDA
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Product Specification

DE MIP160068A-W
6.2 Power Supply Sequence
EXTMODE o
(Hor
—*?.;;;;: ““““““““““““““““““““““ »
VDD.VDDA : 5 5
|
A 4y T2
2sclk cydes ST |
ss TR . L«
by T 0 n
sak _ [ i1 A
51 £ (0 | '__.[__l ES._“_"_‘
" TsopssTa ™\ i
DIse i )
i WpsST3 o e WpsS T4 ;
(ETMOD B ALK
| - e eoormeTars /f ..............
0’:::'" I OFF l Power-n Sequence { o mu:ﬂ“?*cmnr
{ m I N DIE 3
EXTCOMIN N N EXTCOMIN Il N
0 ysuin 30 ps (T4 min
- N N R ss bk [
TB1: EXTCOMINADISP=LoTA h&hIWE, TB1: DISPLEXTCOMINAHMNICZIS EASNA, (D
L The case that EXTCOMIN is input DISP=Lo. J{| Thecase that DISP and EXTCOMIN start at the same time
\

Figure 6-2-1 Power supply sequence

Refer to uming chart and AC uming characteristics for detail

[ Note ]

Precaustions at the time of power on and power off.

When power on , VDD and VDDA are same time or VDD should be faster than the VDDA

When power off, VDD and VDDA are same time or VDDA should be faster than the VDD.

Version: 0
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DE MIP160068A-W Product Specification

same time same time ta0
( | (3 F
) | )
VDD VDD | r=0 l
— ( T qF
1)) i i [
VDDA VDDA |
VDDZ VDDA is always required.
Figure 6-2-2 Power supply sequence
¢ .‘:
' T1 : E
Please start the Signal transmission after a power supply was stable. :
i TA : '
E Please set DISP to Hight Level after the completion of initialization. -
i TB1 '
i TA and T3 may be opposite ;
: ( however, TCOM polarity inversion will not occur even with EXTCOMIN between DISP= “Lo") !
E Also, when DISP and EXTCOMIN are simultaneously started up, allow 30us or more before SCS .
; starts up. (It may be less than 60us). '
| TB2
E Setting value for pixel memory initialization. :
- SCS=Dniving accordingly to clear pixel intérnal memory method. :
(use all clear flag or write all screen white ) :
; S$1=M2 ( all clear flag ) = “Hi" or write white. .
: SCLK: Normal Driving :
| TB3 : SCSLK,SCS,§! Lo :
' -DISP ON "Hi" :
; EXTCOMIN :
: EXTMODE=Le "Lo” :
: EXTMODE= Hi :

Version: 0 PAGE: 11



DE MIP160068A-W Product Specification

f
E *Make SCLK,SI and SCS terminals "Lo” while it does not communicate.

. +Keep “Hi1" DISP terminal ;when power supply on (VDD).

i «EXTCOMIN terminal

: This is valid the case of EXTMODE= "Lo"” as EXTCOMIN= "Lo".

E This is valid the case of EXTMODE= "Hi" a periodic signal input 1s necessary.
E +Notchange (HitoLo or LotoHi ) after starting power supply and during ON

[ ON Sequence ]

! 1) VDD,VDDA (1c ) E
! VDD and VDDA rise time ( depends on IC ). 5
@ :
i 2 % M ;
; Pixel memory initialization :
! T2: 1 time or more Initialize with M2 ( all clear flag ) or write all screen white. !
| (3 TCON T3: 30u :
- DISP COM '
; Release time for imtialization of TCOM latch :
i T3: 30us or more .
! Time required to release COM related latch circuit initialization which 1s initializing using DISP ‘
! Signals. ‘
} (4) TCOM T4: 30us E
i EXTCOMIN TCON ;
i TCOM polarity ininialization time. T4 : 30us or more :
: Time required imtializing TCOM polanty accordingly to EXTCOMIN input. '
[ Normal Operation ]

Duration of normal driving. i

Version: 0 PAGE: 12



DE MIP160068A-W

Product Specification

EXTMODE {f
. — s
VDD
VDDA f)f}
T7 21sclkcydes
o
5
i r‘.;__
sax_ (WAL AR O T,
sI i ) | f)t} {O=20)(0=00),
t Wps ST6 >
DISP » =0
I 1 - I
(PrMooRta) « @
( ON (Normal
Opseating S\ e pmatian) Power-off Sequence | OFF |

Figure 6-2-2 Power supply sequence

TS : Off control

Please turn off a power supply after making all the control signals into “Low Level”,

and passing the time of T6.

[ Off Sequence ]
gremsmeeme e e e
b(5)
! Pixel memory initialization. T5 : Same (2)
)
i VA VB, VCOM initialization time.  T6 : 30us or more
b

.............................................................

Version: 0
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DE MIP160068A-W Product Specification

6.3 Input Signal Timing Parameters

Table 6-3-1 Input Signal numing Parameters
VDDA =+3.0V. VDD = +3.0V. GND =0V, Ta= 25T
Signal Item Symbol Min Typ Max | Unmt Remark
SCS Rise time rSCS - - 50 ns
Fall Time SCS - - 50 ns
Full screen update
SCS frequency 1SCS - - 70 Hz Note 6-3-1
Note 6-3-2
18254 | - - gi: | Pennpiunmade
High duration twhSCS How 091
29 54 < — i Hold mode
Note 6-3-1
Low duration twiSCS 6 = - ns
Set up ume 1sSCS 6 - - us
Hold ome thSCS 2 - - us
Sl Rise time 1rSI = - 50 ns
Fall ime tfSI - - 50 ns
Set up tme 1sSI 250 - - ns
Held nme thSI 350 - - ns
SCLK Clock frequency fSCLE - 1.0 1.1 MH:z
Rise time uSCLK - - 50 ns
Fall tme tSCLK - - 50 ne
High duration twhSCLK 40455 | 450 - ns
Low duration twISCLE 40455 450 = ns
EXTCOMIN Frequency fEXTCOMIN 57 60 70 Hz
Rise uime trEXTCOMIN - - 50 ns
Fall ume dEXTCOMIN - - 50 ns
High duration twhEXTCOMIN 2 - - ns
DISP Rise time trDISP - - 50 ns
Fall cme tuDISP - - 50 ns
[ Note 6-3-1]
Please keep SCS in the state of “Lo” when you maintain current display after writing
of the display data.

[ Note 6-3-2]
This spec applies only to full screen updates.

In updatung only specific ines, this spec does not apply Therefore, please design based
on other iming specifications.

Version: 0 PAGE: 14



DE MIP160068A-W Product Specification

#SCS, SI, SCLK, DISP, EXTCOMIN : 3.0V input voltage

I"_.‘i P T
sI H'K o m?( X \ e
lssi os ]
I
%
Figure 6-3-1 AC uiming characteristics diagram
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DE MIP160068A-W Product Specification

6.4 Power Consumption
Table 6-4-1 Current Consumption
Input signal voltage (high)=+30V , VDD =+30V ,VDDA=+3.0V ,Ta=257C

Condition Power consumption Mon Typ Max | Unmx Remark
Operating
( 1 )
Mode HOLD (no display data update " 15 &G AW | Nesesa
Condition 1 Display
Black display
pattern
Op:;.nn: Data update modewith display update
- 05 e
Condition 2 ( 1fram / sec) 25 100 |pW | Note&-42
Displa . L
SPIAY | Vertical stripe display
pattern

¢ Common condition
VDD = 3.0V, VDDA = 3.0V, {CLK = 1. 0MHz, EXTMODE = VDD, EXTCOMIN = 60Hz
Update data on all screens.

Formula for computation

(Ivdd +Ivdda) [pA] =x3.0([V]

( Common Note )

This is value in steady condition, not the falue of peak power at the time of COM operation.
Some marging for power supply is recommended.

We recommend capacitor for VDD and VDDA,

(If VDD and VDDA are on separate systems, we recommend capacitor for each. )

Version: 0 PAGE: 16



DE MIP160068A-W Product Specification

[ Note 6-4-1]
Condition 1 : Current measurement period of power supply.

tl_condition 1
Measurement time shall be EXTCOMIN cycles, at least 2 cycles..

sxreonan [S§ ML ML ML

EXTMODE (g b}
B _SQ. ‘ T ) : tl_condition 1 : - S&
L T1 : All Black Display data 4

Figure 6-4-1 Current measurement 1

[ Note 6-4-2]
Condition 2 : Current measurement period of power supply.
tl_condition 2 :
Measurement time 1s 1 sec.
¢ N
exreosay [(§] [T L I LML L%
=g = $
1 Hz (1frame /sec)
i f
R 3 T 1o T1 Lo 6\’
Ee tl_condition 2 <
T1 : All Vertical stripe Display data.
N J

Figure 6-4-2 Current measurement 2
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DE MIP160068A-W Product Specification

6.5 Input Signal Characteristics
6-5-1)
COM control can be done by serial data or by EXTCOMIN signal.

[ Genaral Note 6-5-1]

Please use a frame frequency in the range where there are no problems with the display quality.
[ Genaral Note 6-5-2 ]

LC inversion ( COM inversion )
LC material is needed alternative polarity driving as changing uming which should be constant period.

The conditions as an example ( For EXTCOMIN = 60Hz ) -
EXTMODE=H1, SCS=Lo , EXTCOMIN = 60Hz
fEXTCOMIN frequency 60Hz 1s COM frequency ( f{COM ) 30Hz.

asshown Figure6-5-1 (fCOM =30Hz)

fEXTCOMIN : 60Hz

EXTCOMIN

COM imverson

o ——

fCOM : 30H:z

Figure 6-5-1 COM inversion frequency
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6-5-2) _COM driving by the serial comman )
( When EXTMODE=Lo )

For this COM control, the M1 bit must be updated so that the COM cycle ( {COM ) 1s constant regardless of
the number of data update lines and update cycle.

For more information, sée séction 6-6-5).

Table6-5-1 Recommend Operating Conditions and DC Characteristics
VDDA =+3.0V, VDD =+3.0VGND =0V, Ta= 25T
Item Symbol Min Typ Max Unit Remark
COM Inversion v 57 - 70 B, || e =
Figure 6-6-5
Figure 6-5-1 . Figure 6-6-3
COM frequency fCOM 285 — 35 H
v 2 Figure 6-6-5
6-5-3) ( COM driving by the serial command )
( When EXTMODE=H: )
For more information, see section 6-6-5).
Table6-5-2 Recommend Operating Conditions and DC Characteristics
VDDA =+3.0V, VDD =+3.0VGND =0V, Ta= 25T
Item Symbol Min Typ Max Unat Remark
COM frequency fCOM 28.5 - as Hz Figure 6-6-6 . Figure 667
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DE MIP160068A-W Product Specification
6.6 Input Signal Timing Chart

§-6-1 _Uata update mode ( 1 hine )

Updates data of only one specified lme. (MO0= "Hi", M2= “Lo")
sos | L

s fEPERRERERERERER R ERE =1
wLﬂﬂﬂﬂﬂﬂMﬂﬂﬂﬂﬂIWMMIIIIIIIllil -

- i = - .

Mode selection period ' Gateline address period Data writing period Data transfer period
( 3ck+SckDMY ) { Bckk ) ( 128k ) { 16ck )

Figure 6-6-1 Data update mode by 1line
MO : Mode flag.
Set for “Hi" - Data update mode ( Memory internal data update )
Set for “Lo” - Hold mode ( maintain memory internal data )
M1 : Frame inversion flag.
When “Hi", outputs VCOM = "Hi", and when “Lo”, outputs VCOM = “Lo™.
When EXTMODE = “Hi1", it can be “H1” or “Lo™.
M2 : All clear flag.
Kerer to 6-6-4) All Clear Mode 1o execute clear.
DUMMY DATA:
Dummy data : It can be “Hi" or “Lo” (“Lo” is recommended )
DO-D127:
Writing Image data ( Horizontal Line data )

Hi : ( White )
Lo : ( Black )
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B Data write period
Data 15 being stored In 1= latch block of binary driver on panel.

%% Data transfer period

Data written In 1= latch is being transferred (written) to pixel internal memory circuit.

For gate line address setting, refer to 6-7) Input Signal and Display.

Input data continuously

M1: Frame inversion flag 1s enabled when EXTMODE= "Lo".

When SCS becomes “Lo”, MO and M2 are cleared

Version: 0 PAGE: 21
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§-6-2

Product Specification

AMultiple Li

Updates arbitrary multiple lines data. (M0= "Hi", M2= “Lo")

s EEERRERERREEE R R == OERE
so [ [ITULTULU U LU LU ULHLUT ||||||||||D

Mode seiection period Data writing period Data transfer period
{ 3ck+5ckDMY ) { Belk )

Gateline address period
( 128c% ) ( 8clk [DMY] + 8ck [Address] = 16ck )
Gate 1stLine Gate (n-1)th Line \S

Eagn||es e M ool E e e e (| e e e
AT T T nnang

= - = - S
Data writing period Data transfer period Data writing period
{ 128¢k)) { 8ck [DMY] + Bclk [Address)] = 16ck ) {128k ) Dﬂm}p-'lod
S\ Gate (n-1)th Line Gate (njth Line

Figure 6-6-2 Dara update mode by Multiple Lines

MO : Mode flag.

Set for “Hi” : Data update mode ( Memory internal data update )
Set for “Lo” - Hold mode ( maintain memory internal data ).

M1 : Frame inversion flag.

When “Hi", outputs VCOM = “HY", and when “Lo”, outputs VCOM = “Lo".
When EXTMODE = “H1", it can be “Hi” or “Lo™.
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M2 : All clear flae.

Refer to 6-6-4) All Clear Mode to execute clear.
DUMMY DATA :

Dummy data : It can be “Hi" or “Lo” (“Lo” is recommended )

DO-D127 :
Writing Imace data ( Horizontal Line data )
Hi : ({ Whate )
Lo : ( Black )

# Data write period
Data 15 being stored 1n 1+ latch block of binary driver on panel
# Data transfer period

For example, during GL2nd line data transfer period, GL 2=4 line address 15 latched and
GL1st line data is transferred from 1+ latch to pixel internal memory circuit at the same time.

For gate line address setting, refer to 6-7) Input Signal and Display.

Input data continuously.

M1 : Frame inversion flag is enabled when EXTMODE= “Lo".

When SCS becomes “Lo”, MO ana M are cleared.
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6-6-3 _Hold Mode

Maintains memory internal data (maintains current display). (M0= “Lo”, M2= “Lo”)

'S N
v

i- -
scs | \y \
st fofefe]  mruwim wfoe e ——_ )
sewe [ TUUULUUULUL TUUTWLTUUTIIUL

- -t - Tk -
Mede selecton Data transfer period
period (13¢kk)
(3¢ck)
\ 7

Figure 6-6-3 HOLD mode

MO - Mode flag.

Set for “Hi" : Data update mode ( Memory internal data update )
Set for “Lo” : Hold mode ( maintain memory internal data ).
M1 : Frame inversion flag.

When “Hi", outputs VCOM = “Hi", and when “Lo”, outputs VCOM = "Lo".
When EXTMODE ="HrI", it can be “Hi” or “Lo".

M2 : All clear flag.
Refer to 6-6-4) All Clear Mode to execute clear.

DUMMY DATA -

Dummy data : It can be “Hi" or “Lo” (“Lo” is recommended )

M1 : Frame inversion flag is enabled when EXTMODE= “Lo™.

When SCS becomes “Lo”, MO and M2 are cleared.

Version: 0 PAGE: 24



DE MIP160068A-W Product Specification

8-6-4 All Clear Mode

Clears memory internal data and writes white. (M0= "Lo”, M2= “Hi")

F ™

ses | \

w R ——
seu (LTI

A

Mode selection Data ransfer period
period (13dk)
[ 3ck )

Figure 6-6-4 All Clear mode

MO : Mode flag.

Set 1t “Lo".

M1 : Frame mversion flag.

When “Hi", outputs VCOM = “Hi", and when ~Lo", outputs VCOM = “Lo".
When EXTMODE = “H1", it can be “Hi" or “Lo”.

M2 © All clear flag.

Set it “Hr"
DUMMY DATA -

Dummy data : It can be “Hi" or “Lo” ( “Lo” is recommended )

M1 : Frame inversion flag 1s enabled when EXTMODE= “Lo”".

When SCS becomes “Lo”, M0 and M2 are cleared.
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6.6 Input Signal Timing Chart

§-6-1 _Uata update mode ( 1 hine )

Updates data of only one specified lme. (MO0= "Hi", M2= “Lo")
sos | L

s fEPERRERERERERER R ERE =1
wLﬂﬂﬂﬂﬂﬂMﬂﬂﬂﬂﬂIWMMIIIIIIIllil -

- i = - .

Mode selection period ' Gateline address period Data writing period Data transfer period
( 3ck+SckDMY ) { Bckk ) ( 128k ) { 16ck )

Figure 6-6-1 Data update mode by 1line
MO : Mode flag.
Set for “Hi" - Data update mode ( Memory internal data update )
Set for “Lo” - Hold mode ( maintain memory internal data )
M1 : Frame inversion flag.
When “Hi", outputs VCOM = "Hi", and when “Lo”, outputs VCOM = “Lo™.
When EXTMODE = “Hi1", it can be “H1” or “Lo™.
M2 : All clear flag.
Kerer to 6-6-4) All Clear Mode 1o execute clear.
DUMMY DATA:
Dummy data : It can be “Hi" or “Lo” (“Lo” is recommended )
DO-D127:
Writing Image data ( Horizontal Line data )

Hi : ( White )
Lo : ( Black )
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DE MIP160068A-W Product Specification
EXTMODE="Hi"_(COM inversion timing has two conditions )

1) EXTCOMIN input during high period of the SCS signal
d #3 B
—
s _| L] | |
i A
51
SCLE | Serual daa ¥ %3 § [ semalam
I
Binary ! 7
Drver [efoef] o ] o [ o Hoo| | VAmw/s |o ol
Intecmal :
I
I
: 2 i :
1 [ [ [T
i i I i
{f T— b e i [ T—— : iu..-h Roverss the
| couiug | comae coMieg | | conem Rt oy
contfag ¥ v v ' v v
as | e ] ten ] tuh) [081] [1/0]
w5 %5 5 i /s #5
I i
*1 #1 AT T | 1
{,.colt[__, Reverse thestate | Reverse the state mml'ngﬂh:'m;—j Heverm i sinie ]
% fOOM " B ;
Irregular eyeles (prokibition)
[ nop (ronoperstingstate) [ op ( Opermting state [Active] )
g v

Figure 6-6-6 COM Inversion ( EXTMODE=Hi1) 1
[ Note 6-6-1]

Inversion at EXTCOMIN riseing edge.

Make “COM" reversal depending.

The period of EXTCOMIN chould be constant and the period of COM inversion should be
constant depending on EXTCOMIN. ( with Send a serial data or making the period of “SCS= Low" )
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The signal uming which isn't good.
Do not set SCS to Hi (1) if data is not to be transmitted

COM mmversion does not occur. (State is preserved)

COM Flag-bit and COM 1nversion on the rising edge of EXTCOMIN.

Table6-6-2 COMstate2 (EXTMODE=H1 and SCS=Hi)

COM state ( COM flag state ) [ note 6-6-1]

co State before mnversion Status after mnversion

SCS=Hi Hi _f" ; -

1
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® . , , )
4 \
[T M M
EXTCOMIN a - -
N [ ]
COM flag | v v
g [0/1] [1/0) (0/1) (1/0]
| ) / s in)m
V s !‘.-"/ 1_‘:
v v # 4 M
,‘_% I Reverse the state [ 1/ 0] I Reverse thestate [0/1] Reverse the state
JL'_' TOOM ‘-'_"=
. vy
Figure 6-6-7 COM Inversion ( EXTMODE=Hi) 2
[ Note 6-6-2]

Inversion at EXTCOMIN niseing edge.

w1 -
COM inversion polarity has been set by rising edge of EXTCOMIN.
#2 :
The period of EXTCOMIN should be constant.
#3
COM Flag-bit and COM 1nversion on the nsing edge of EXTCOMIN.
Table 6-6-3 COM state 3 ( EXTMODE=H1 and SCS=Lo)
COM state ( COM flag state ) [ note 6-6-2]
EXTCOMIN State before 1nversion Status after inversion
) 1 0
SCS=Lo H |
] 1
Version: 0
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6.7 Mode Change Sequence
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6.8 Input Signal and Display, Gate Address (Line), Settings

Gate line address setting

GL: Gate address ine

Table 6-8-1

AGO|AGT| AG2 | AGY| AGE | AGE | AGE

GL

67

68

AGD|AGT| AG2 | AG| AGH | AGE | AGS

GL |act|act| ac2|acs| ace|ace|acs GL

10
1
12
13
14
15
16
17
18
19

2

22

+ 32
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Data position in display [H, V]

£ k-

Display surface
E

P*: Pixels position
L*:Gate address line

Figure 6-8-1 Data position
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7 Optical Specification

7.1 Optical Specification (Reflective Mode)

Table 7-1 Optical specification ( Reflective Mode )
VDD = VDDA = +3.0V, Ta = 25C
Item Symbol Min. Typ. Max. unit Remark
621 40 60 =
o Honizontal
Viewlng angle 822 %0 60 _
Range *(degree) | Note7-1
811 40 60 =
Vertical
CRe2 812 40 60 .
Note 7-2
, CR 15 20 - g
Contrast ratio Note 7-3
213 : R 12 16.5 - L) Note 7-3
Reflectivity ratio " oy
Rise T - -
— r 10 - Note 7-3
Note T-4
Time Fall td - 20 - ms -
X - 0.31 -
Panel White Note 7-3
Chromaticity ¥ - 0.33 =
[ Note 7-1] Defintion of Viewing Angle
' N
Normal line mnlui line

|
s82

| |

I

Figure 7-1 Defintion of Viewing Angle
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7.2 Optical Specification Transmissive Mode

Table 7-2 Optical specification ( Transmissive Mode )
VDD = VDDA =+3.0V, Ta= 25T
Item Symbal Min Typ. Max. unit Remark
Y T - 5 - % Note 7-6
Transmissivity ratio 0.25 3

[ Note 7-2]

Defintion of Contrast Ratio

The contrast rato is defined as the following.

Reflection intensity in white display
Reflection intensity inblack display

Contrast ratio(CR) =
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[ Note 7-3]
Optical characteristics measurement equipment.

-Figure 7-2 is for contrast ratio, reflectiviry ratio, and panel chromaticity measurement, and
Figure 7-3 15 for response time measurement. Both are to be conducted in a dark or room
equipment to a dark room

Measurement equpment Measurement equpment
( CM700d ) ({LCD-5200)
'8 Y4 ™
Normal line
Normal
Light Source Sensor
- LCD panel
Display center e St

\ I\ J

Figure 7-2 Contrast ratio, Reflection ratio, Figure 7-3 Response time
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[ Note 7-4]
Respons time ( Change in reflection ratio )

«It's difined by the ume change of optical receiver output when signal is input to display

white or black
' B
White
Black
- j— —_—| |—
100%
80%
Optical receiver output
(Incremental )
10%
—» - =% H—
Tr s Td
_—
L o

Figure 7-4 Recpons time

[Note 7-5]
Measurement equipment ( Transmissive mode )
The measuring method of the optical characteristics { Transmissive mode) is chown
by the following figure A measurement device is TOPCON luminance meter SR-3 ULIR.
' &
Photodetector (ncluding lum in csity facter )
Field=1°
Module
4 H BL
|
Panel center (©=0°)
- .

Figure 7-5 Measuring setup for Luminance
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8 Pin Assignment

8.1 Pin Assignment

The outline dimensions are shown in Figure 14-1

- L R
o . )
5 OIE©A
NO Symbaol
L SCLK |
2 Sl
E] SCS
4 | EXTCOOMIN |
| & | DSIP |
6 VDDA
7 VDD LULIL as
L) EXTMODE
vss ® @
10 VSSA

Table 8-1-1 TFT LCD panel terminal Figure 8-1-1 Pin Assignment 1 ( Area A)
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8.2 FPC Bending Specification

8-2) FPC FPC Bend Specification
Table 8-2-1 . Recommended Connector
Product manufacturer Series Part number Contact
Panasonic Y5B AYF531035 Bottom and Upper
HRS FH24SRJ FH34SRJ-108-0.58H Bottom and Upper
FH28 FH28-108-0.5SH Bottom
Molex 503480 503480-1000 Bottom and Upper

When bending FPC, bend where specified in Condition ( 1) and the bend R should be more than R specified
in Condition (2). FPC is not to contact glass edge, and there should be no stress to connective area
between panel and FPC.

Condition (1) FPC bend recommended area: 0.8 mm - 6.0 mm from glass edge.
Condition (2) Minimum bend R: Inner diameter R 0.45 mm

I

h
RO.45

Figure 8-2-1 FPC Bend Specification

[ Note 8-2-1

Do not bend to the front polarizer film side.
[ Note 8-2-2]

Bend frequency: 3 times or less ( Repeart bend condition: 180°~ 0°)
[ Note 8-2-3]

Do not hang LCD module by FPC or apply force to FPC.
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9 Display Qualities and Warranty Period

Please refer to the incoming inspection standard (11S).
The warranty period is 12 months from the month of shipment. If there is an indivual

contract, it will be discussed separately.

10 External Capacitors

Logic Signal

Dis?

VDD

VDDA

L i ;] DISPLAY
i = C3 /
=C2
vss
l vssa

VSSA=VSS=GND

Figure 10-1 External capacitor recommendation capacity value

Recommended capacity value

Cl : DISP-VSS :rankB 560pF Ceramic cavacitor

The recommended minimum capacitance value on DISP is 560pF,

However, it should be adjusted to ensure that the DISP rise time limit is not exceeded.

C2 : VDDA-VSSA:rank B 1.0uF Ceramic capacitor

C3 : VDD-VSS :rank B 1.0uF Ceramic capacitor

Above circuit and parts are only recommendation

For actual use, please evaluate their conformity with your system and design.

Version: 0

( Capacitor value can be larger than value indicated above. )
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11 Reliability Test Conditions

Table13-1-1 Reliability Test Items

No. Test Item Condition Remark
|
" =+ - 2 -
1 High temperature storage test Rt W | et
Ta= —307C
0, -
- Non Low temperature storage test | ( No condensation ) OR| WeaeL
operatung
3 | test Thermsi - Ta= —30T (1h) ~ 480 C (1h) | 5cycle | Note 13-1-1
2200 V. 200pF (0Q) =
4 Electro static discharge test 1E each terminai: 1 ume Now 15022
- U = 40°C /95%RH
5 High temperature and high humidity Tp=40T % ) 240 h | Note 13-1-1
operating test ( No condensation )
6 | High temperature operating test Tp=+70 T 240 h | Note 13-1-1
Tp= =207
7 | Low temperature operating test ( e chnlaiaation) 240 | Note 13-1-1
[ Note 13-1-1]
Ta= Ambient temperature
Tp= Panel surface temperature

Result Evaluation Criteria

Under the display qualhity test conditions with normal operation state, these shall be no change
which may affect practical display function.

(3%)
normal operation state:

Temperature : +15 ~ +35C
Humidity - 45 ~ 759%,
Atmospheric pressure : 86 ~ 106 kpa
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