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DEM 160160C FGH-PW

Product Specification

1. FUNCTIONS &FEATURES

MODULE NAME

LCD TYPE

DEM 160160C FGH-PW

FSTN Transflective Positive Mode

Viewing Direction
Driving Scheme
Supply voltage
Viep

Backlight color
Interface

Drive IC

2. MODULE ARTWORK

Version: 3

Module size

LCD Active Area
LCD Viewing Area
Dot Pitch :

Dot Size

Dot Gap

: 6 O’clock

: 1/160 Duty, 1/13 Bias,

: 3.3 Volt (typ.)

: 20.0 Volt (typ.)

: LED, Lightguide, White

: 4-Bit-Parallel MCU

: UCi7701c-TAB (Ultrachip)

:76.50 x 71.50 x 10.40 (without FFC)
:55.985 x 55.985 mm

:61.50 x 61.50 mm

:0.35x0.35 mm

:0.335x 0.335 mm

:0.015 mm

PAGE: 4



Product Specification

DEM 160160C FGH-PW
3. EXTERNAL DIMENSIONS

cFeCl
G'G¢ 0C—=
\%&5« TIT j
} N @ - 1 :
> @ imi 1mi
w 30IS JOLO3INNOD * AN*QEYQL r } AN*QEVNL T
o~ .
1 Lz See—
M
‘polpe0 N upM Adwod jsnw god eule o
‘SHOY uim Ajdwiod plsipw 8ylg 4y srowss
‘C°OF SI 20UDJS|0} paYJDWUN'| 0] J2WO1ISNd pulled O}
ISYJDWRY IloJ uono230.d %Egog
=l uo Ul aul
(Qvd punoub) ui pajul v
g0d 24}y 03 swbyy )
—~ (@]
[DYy2Ud sy} Jsplo = 0 paly BUIMaIA 2y) um
Is) ) X . oy uosLpdwod ul Daly ™~
%. /U ; zc . 1Z) XVINS L /m>.ﬁ< Jjo 8|bup Jo 1YS % W
T x —— ©
* ] | Sl . e 4
o T ., == oddeory -
X I N eZE] N r i ! |
- ‘ﬂ ° i L i ! I ©
* 804 e 1 ! ! [}
i | ~ | o | | [ TR
r | S| | | T L]
(£°0F2' 118584 | m % +H | m m m
EEEC)ENCES — —
$ | | | A | |
| : T e m m 09 m
33 s — | = ¥ | BREEE |
== cF08 ” i : A LS
S5ex0l 0z N LY b ! <932 !
3dVL NOLIVH &2 ! a1 S5a o | S10d 091X091 | < SN |
: — g9 | | |
- 4611 1008 = | | |
B | S | |
_‘/|\A\
,M 2091091 W3a m W 5357 S m m I EW
” ” ” ”
| / ewoiy ! ; W
, o * Vo | « 2 S —— o | I
X0 7 H% B 1 b d
0 (-
N\eom L . t L ﬁh (12019) H _ (5% ,
ERa ($xdA1)¢ o) auoays e G86'GS V'V C0FSLLOE
GexoL o XYWL O T0FGLY VA 9z's
3dvL NOLdVX < XYL O " 50FS9L
L — Vv [
S10d 7ivl3a ﬂ o
i S P
mm = 44 mﬁJ
mmvoHé s | | — J
Geeo MM ﬁ, \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
o o 1l
[ope)

(£xdAy)g 1
50l (et —]

5

PAGE

3

Version



DEM 160160C FGH-PW Product Specification

4. BLOCK DIAGRAM

UCi7701c
Yl Y160
D0~D3
CL2
SEG1 SEG16
M Y1 1
CL1 O
|
VDD S LCD
VSS
=
VLCD 8 - 160X160Dots
FLM vieo COMIL60
LED+
LED BACKLIGHT
5. PIN ASSIGNMENT
PIN NUMBER SYMBOL FUNCTION

1 VSS Ground

2 FLM First line mark for common scan

3 CL1 H—L Data latch pulse

4 CL2 Clock pulse for segment shift register

5 M H/L Frame reverse signal

6 VDD Power supply for logic (+3.3V)

7 GND Connect for GND

8 VEE Power supply for LCD

9~12 D3~DO0 Input data signal
13 GND
14 GND
Connect for GND

15 GND

16 GND

17 LED(+) Please refer to Item 7-1

18 LED(-) Please refer to Item 7-1

Version: 3 PAGE: 6




DEM 160160C FGH-PW Product Specification

6. POWER SUPPLY

LCH
Tr
wEE ‘_"L_.é
11}
L s2 . :__24'.-
PEL 2
VEE —J-_iﬂ T’i’i‘f
LED o L S apeLy
Backlight -l T “[:-f}
[N{}TE} R1+RZ+VH % 20KAO
7. PCB DESCRIPTION
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DEM 160160C FGH-PW

Product Specification

L]
LT

il

l

7-1.The polarity of the pin 17 and the pin 18:

LED Polarity
J3,J5 J6, J4 . .
17 Pin 18 Pin
Each closed Each open Anode Cathode
Each open Each closed Cathode Anode

Note: In application module, J3=J5 =closed, J4=J6=open.

7-2. The J1 is metal-bezel GND to module GND.

Note: In application module, J1=closed.

7-3 .The LED resistors are not in use if J2 is closed.

Note: In application module, J2=open

7-4.The R8 and the R9, R10, R11 are the LED resistor.

Note: In application module, R8=R9=100 Ohm, R10=R11=Not used.

Version: 3
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DEM 160160C FGH-PW

Product Specification

8. ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Min. Max. Unit | Note
Supply Voltage Logic Vbp -0.3 7.0 A%
Input Voltage Vi -0.3 VDD+0.3 \Y
Supply Voltage Vo Vied -0.3 45 A"
Operating Temperature - -20 +70 °C
Storage Temperature -- -40 +80 °C
Operating Humidity -—-- 50% 75% RH
Storage Humidity — 50% 75% RH

9. BACKLIGHT COMPONENT ELECTRICAL/OPTICAL SPECIFICATIONS

Electrical=0Optical Characteristics (Ta=25¢)

Item Symbol | MIN. | TYP. | MAX. | Unit Condition
Forward Voltage VE 3.1 3.5 v
Colour Coordinate % 0.24 032 | === | If= 45 mA
(Tolerances is +0.01) y 0.04 030 | ———
Uniformity (MIN/MAX X 100%) Avg 70 %
Luminance Lv 490 700 cd/m?
Reverse Current (Per LED) Ir 50 | UA Vr= 3.0 V
® Operating Temperature:  —30~+80°C ® Storage Temperature:  —40~+480°C
74.45+£0.2
69.4 5.05
0 66+0.2 6.05 =37
<~ ™~
e V.A MIN63.5 7.215 o
I 7.15+39 2.2+0.3 1.2+0.1 tL
— U in ; AT
T
v v v v N v v v v A A ,L/‘i’“'
v v e e e e
W v v N2 N2 W W W W
v v e e e e
W v v N2 N2 W W W W
v v v v v v v
.\ W v v N2 N2 W W W W R‘
AT v v S 5
dlelz LIGHT AREA A k|
M (HLa v v N v v v 3 =
3lgle .« B3.5XB35 . . N 8
> W v v N2 N2 W W W W B
v v v v v v v
W v v N2 N2 W W W W ~
v e e e v e S
W v v N2 N2 W W W W ﬁ
e v e e e e R
W v v N2 N2 W W W W K K
" I
Double side tope ’
65x2.2x0.3; ..
1
{ )
5
A
o
Test Point
Remarks:
1. Unmarked tolerance is +0.3 ljv A"
2. The material comply with RoHS WO‘S(AROUNDJ ! I
31£=15X6=90mA, 1ifetime=50000 hours (reduce by 50% brightness); Curcuit Diagram 0 146=6  Des) f)
1£=10X6=60mA, 1ifetime=80000 hours; A 7,
1£-8X6=48mA, 1ifet ime=100000 hours mwm < 62
K
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10. LUMINANCE OF MODULE IN FRONT OF THE GLASS

46,2
9,8
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I a |
A i /‘ i
Sy i c6,6 \E:) i _
| |
| |
| |
l | |
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| & | |
| |
M | |
i @ @ = |
| |
| a |
| |
| |
L o _ J
FSTN Transflective Positive Mode
. Measuring points .
Backlight current Average | Unit Remark
1 2 3 4 5
45mA 62.9 | 702 | 739 | 71 78.1 71.22
30mA 40.6 | 45.6 | 449 | 459 | 50.4 4548 LCD OFF
24mA 332 | 367 | 34.8 | 38 | 412 36.78
Cd/m2
45mA 173 | 173 | 156 | 19.8 | 19.1 17.82
30mA 104 | 107 | 10.1 | 11.5 | 11.1 10.76 LCD ON
24mA 837 | 878 | 7.55 | 9.53 9 8.646

Version: 3 PAGE: 10




DEM 160160C FGH-PW Product Specification
11. DC CHARACTERISTICS

(Vss= 0V, Ta = 25°C)
Parameter Symbol Min. Typ Max Unit

Supply Voltage Logic Vbbp 2.5 33 5.5 A%

Consumed Current

Iop 0.2 0.30 0.45 mA

LCD driving voltage on different Temperature (VLCD)
Viep (Min) means that contrast is little visible from 6:00, a=10°
Viep (Typ) means that contrast is best from 6:00, a=10°

Viep (Max) means that contrast is still visible, before starting to see all dots from 6:00,0=10°

Temperature Min. Typ Max Unit Remark
-20°C 18.8 20.4 24 \Y%
+25°C 18.0 20.0 234 A% Tolerance=+0.2
+70°C 16.5 18.2 20.0 \Y%
Version: 3
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DEM 160160C FGH-PW Product Specification

12. AC CHARACTERISTICS

12.1 UCi7701¢ Segment Mode AC Characteristics
(Vss= 0V, Ta=-20~+70C)

Parameter Symbol Min. Typ. Max. Unit Condition
Shift clock period tWCK 125 - ns tr, tf = 11ns, Note 1
Shift clock "H" pulse width tWWCEKH 51 - ns

Shift clock "L" pulse width tWWCKL 51 - ns

Data setup time tDS 30 - ns

Dala hole time \DH 40 - [iF]

Latch pulse "H" pulse width tWLPH 51 - ns

Shift clock rise to Latch pulse rise time LD 0 - ns

Shift clock fall to Latch pulse fall time tSL 51 - ns

Latch pulse rise to Shift clock rise time tLS 51 - ns

Latch pulse fall to Shift clock fall time tLH 51 - ns

Input signal rise time tr - 50 ns MNote 2
Input signal fall time tf - 50 ns Note 2
Enable setup time tS 38 - ns

DISPOFF Removal time D 100 - ns

DISPOFF enable pulse width twoL 1.2 - us

Qutput delay time (1) tD - 78 ns CL = 15pF
Output delay time (2) tpd 1, tpd2 - 1.2 ne CL = 15pF
Qutput delay time (3) tpd3 - 1.2 LS CL = 15pF
Note:

1. Take the cascade connection into consideration.
2. (tICK - tWCKII - tWCKL)/2 is the maximum in the case of high speed cperation.

bhLFEH

=8 LA
" g | L HckH
[ 3
| k DG

o
tr
0o -D7 X LAST DATA % TOP DATA

L iDL | L =0

Lin ~N
L

CL1
CcL2

DISPOFF
(YD)
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Product Specification

a7/ N\

CcL2
FLNM
(EI01]
n: 4-bit parallel mode 40
&-bit parallel mode 20

M
[l
CL1 "
L L2 ol
DISPOFF
(VDD
3 ul
Y1 -1l ><
;
12.2 UCi7701c Common Mode AC Characteristics
(Vss= 0V, Ta=257C)
Parameter Symbol Min. Typ. Max Unit Condition
Shift clock period tWLP 250 - ns tr, if = 20ns
i S ! ’ 15 ns Voo = +5.0V £ 10%
Shift clock "H" pulse width tWLPH 30 s VDD = 725 - 145V
Data setup time tSuU 30 ns
Data hole time tH 50 - ns
Input signal rise time tr 50 ns
Input signal fall time tf 50 ns
DISPOFF Removal time 130 100 - ns
DISPOFF enable pulse width tWDL 1.2 us
Output delay time (1) tDL 200 ns CL = 15pF
Output delay time (2) tpd1, tpd2 1.2 ns CL = 15pF
Output delay time (3) tpd3 1.2 ns CL = 15pF

Version: 3
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DEM 160160C FGH-PW Product Specification

Timing Characteristics of Common Mode

CL1 A tHLFH Jtv I U
EDL 1
FLN
(EIO1)

=i 0L tsI

I b

tpdl

[ o
icL1 Y
|_ tpd2 J
DISPOFF }(
{WD] tpda

ol
v1 - Y180 X
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DEM 160160C FGH-PW

Product Specification

13. OPTICAL CHARACTERISTICS

13.1 Overall optical performance
Positive display (FSTN):

(Ta=25°C)
ITEM SYMBOL CONDITIONS TYP. UNIT | REMARKS
Viewing o = 0° 50
angles for o = 90° 40 o Transflective
Contrast * o = 180° 50 operation
Ratio CR >3 d = 270° 45

Definition of viewing angles @, a and contrast ratio OR

Contrast ratio OR =

Brightness of OFF-segments

Version: 3

Brightness of ON-segments
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DEM 160160C FGH-PW Product Specification

13.2 Response times at different temperatures
Response times ton and tofr are measured using simulated MUX at f=frrame. Vop (+25°C) will be identical to Vop
(+25°C) as specified for the viewing angles.

Item Symbol Conditions Min. Typ. Max. Unit Remarks
ton -20°C - 1680.962 - ms
torr -20°C - 1388.747 - ms
Response ton 0°C - 254.418 - ms
] a=0°,d=0°
Times tofr 0°C - 486.562 . ms
ton 25°C - 40.617 - ms
toft 25°C - 121.495 - ms

Remark: value will be measured after sampling.

Definition of response times
Relative brightnessly]

T [ Ton I Toff
\ \
| |
\ \
\ \
\ \
\ \

1007 \ 904
} } 907
\ \
\ \
\ \
I I
‘ ‘ —_—r

OPF*StQtE’; on-state ; off-state

\ \
\ \
| |
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Product Specification

14. QUALITY DESCRIPTION
DEFECT SPECIFICATION:

Related documents, covering general aspects of evaluation of defects:

UZM-Q0/H004-01: Cell defect specification.

UZM-Q0/H004-02: Module defect specification.

Specific type-related items are covered in this sheet.

All defects, specified herein, are in category 2 (acc. to UZM-Q0/H004-01).

a: Table for Cosmetic defects
(Note: nc = not counted).
Sizes and number of defects
(Max. Qty)

-*,ur w Pinhole
L
. f ~. Segment_ /L;. . ///
W toered
L/i :|_ _~ segments \Li: . .
w

Pinhole W
Line shape

/
| Line : ‘ Spot {W
I I i
I
I

| w / i

Spot shape: d = (L+W)/2

Efffective visible dot/segment areas: Min 80%

Shapes

b: Glass defects
b1:Glass defects at contact ledge

Examples/

b2:Glass chipping in other areas shall not be in conflict

with the product's function.

Version: 3

Defect Type Max. defect size [um] Max.
d or L [ Quantity
w .
Black or White Spots d <150 nc
150< d <300 5
Black or White Lines - nc
W<10
L <5000 3
W <30
L <2000 2
W <50
Pinhole d <150 nc
150< d < 300 1/segm
ent
(Total defects) (5)
Segment Deformation W <100 nc
Bubble (e.g. under pola) d< 150 nc
200<d <400 3
400< d <600 1
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15. MODULE ACCEPT QUALITY LEVEL (AQL)
15.1 AQL Standard Value: Fatal Defect =0.1, Major Defect=0.65; Minor Defect =2.5.
15.2 Curtailed Inspection Scheme

Batch Qty AQL value pass Reject
Type
350PCS< 0.1 0 1
1000PCS 0.65 2 3
2.5 7 8
200PCS<< 0.1 0 1
module 350PCS 0.65 1 2
product 75 5 6
<200PCS 0.1 0 1
0.65 0 1
2.5 4 5
Module <<200PCS / / The sample will be reject when the fateful
sample >200PCS defect>2pcs or main defect>5pcs.

Notes: 1). Batch QTY is the production amount that Production department ship to QA department.
2). All of product will be inspected if the batch QTY less than inspected QTY.
3). Each batch fixed to be 500pcs.

16. RELIABILITY TEST

Operating Lifetime: Longer than 50000 hours (at room temperature without direct irradiation of sunlight)
Reliability characteristics shall meet following requirements.

TEMPERATURE TESTS NORMAL GRADE
High Temperature Storage +80°C x 120hrs
(Without Polarizer)
Low Temperature Storage -40°C x 120hrs
High Temperature Operation +70°C x 120hrs
Low Temperature Operation -20°C x 120hrs
High Temperature, High Humidity +60°C x 90%RH x 120hrs
(Without Polarizer)
-20°C x 30min, ¢
Thermal Shock ¢ 10Cycles
+70°C x 30min.
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17. LCD MODULES HANDLING PRECAUTIONS

Please remove the protection foil of polarizer before using.

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

etc.

If the display panel is damaged and the liquid crystal substance inside it leaks out, do not get any in your

mouth. If the substance come into contact with your skin or clothes promptly wash it off using soap and water.

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

vary.

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

carefully.

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

-Be sure to ground the body when handling the LCD module.

-Tools required for assembly, such as soldering irons, must be properly grounded.

-To reduce the amount of static electricity generated, do not conduct assembly and other work under dry
conditions.

-The LCD module is coated with a film to protect the display surface. Exercise care when peeling off this

protective film since static electricity may be generated.

Storage precautions

When storing the LCD modules, avoid exposure to direct sunlight or to the light of fluorescent lamps. Keep the
modules in bags designed to prevent static electricity charging under low temperature / normal humidity
conditions (avoid high temperature / high humidity and low temperatures below 0°C). Whenever possible, the

LCD modules should be stored in the same conditions in which they were shipped from our company.

18. OTHERS

Liquid crystals solidify at low temperature (below the storage temperature range) leading to defective
orientation of liquid crystal or the generation of air bubbles (black or white). Air bubbles may also be generated

if the module is subjected to a strong shock at a low temperature.

If the LCD modules have been operating for a long time showing the same display patterns may remain on the
screen as ghost images and a slight contrast irregularity may also appear. Abnormal operating status can be
resumed to be normal condition by suspending use for some time. It should be noted that this phenomena does

not adversely affect performance reliability.

To minimize the performance degradation of the LCD modules resulting from caused by static electricity, etc.
exercise care to avoid holding the following sections when handling the modules:
- Exposed area of the printed circuit board

- Terminal electrode sections.
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