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DEM 240160A FGH-PW Product Specification
1. FUNCTIONS & FEATURES

MODULE NAME LCD TYPE
DEM 240160A FGH-PW FSTN Transflective Positive Mode
® Viewing Direction : Please refer to drawing and depending on contrast voltage also
® Driving Scheme : 1/160Duty Cycle, 1/12Bias
® Power Supply Voltage : 3.3 Volt (typ.)
® LCD Operation Voltage : 15.6 Volt (typ.)
® Display Format : 240 x 160 Dots

2. MECHANICAL SPECIFICATIONS

® Module Size :60.00 x 51.70 x 5.00 mm
® Viewing area :56.00 x 38.70 mm
® Active Area Size :51.94 x 34.62 mm

Version: 2 PAGE: 2



Product Specification

DEM 240160A FGH-PW
3. EXTERNAL DIMENSIONS
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DEM 240160A FGH-PW Product Specification
4. BLOCK DIAGRAM
T e s s
COW‘6(‘]‘ - COM159
. UCcle9su .
COM2 % é COM!
240*160 DOTS
COM160 COM159
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DEM 240160A FGH-PW

Product Specification

5. PIN DESCRIPTION
Pin No. Name | Description

1 VLCD Power supply for LCD voltage

2 VS+

3 VS-

4 VBO- LCD SEG driving voltage

5 VBI-

6 VBI1+

7 VBO0+

8 VDD Power supply for logic (+3.3V)

9 VSS Ground

10 TST4 TST4 is also used as one of the high voltage power supply for MTP

11 BM1 Select Bus Mode

12 BMO BMI1:BMO=1:1 6800/16-bit ; BM1:BM0=1:0 8080/16-bit

BMI1:BM0=0:x 4-wire SPI w/8-bits token
13 CSo Chip select pins
Select Control data or Display data for read/write operation
14 CD @1 e [13 8 g2 .
L”:Control data H”: Display data

15 WRI Control the read/write operation of the host interface

16 WRO (When BM1:BM0=0:x,these two pins are not used)

17 RST Reset

18~26 D0~D8
27 D13 Bi-directional bus for parallel host interfaces.
In serial modes, connect DB[0] to SCK, DB[8] to SDA.
16-bit 8-bit 8-bit S8/S8uc S9
(BM=1x) | (BM=0x | (BM=0x | (BM=00) [ (BM=01)
ID1=0) ID1=1)

DBO DO D0/D8 D0/D8 SCK SCK
DB1 D1 = D1/D9 = N
DB2 D2 D1/D9 D2/D10 N N
DB3 D3 = D3/D11 = N
DB4 D4 D2/D10_| D4/iD12 = N
DB5 D5 . D5/D13 . N
DB6 D6 D3/D11 | De/D14 = -

28 DI5 DB7 D7 — D7/D15 -~ -
DB8 D8 D4/D12 - SDA SDA
DB9 D9 . - N _
DB10 D10 D5/D13 - _ _
DB11 D11 = - _ _
DB12 D12 D6/D14 _ Z Z
DB13 D13 = N 0:58/1:S8uc 0
DB14 D14 D7/D15 . . -
DB15 D15 0 0 1 1

Always connect unused pins to either Vgs or Vpp.

Version: 2
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DEM 240160A FGH-PW

Product Specification

6. BACKLIGHT ELECTRICAL/OPTICAL SPECIFICATIONS

FELECTRICAL—-OPTICAL CHARACTERISTICS
Ta=25'C. Unless specified, The Ambient temperature Ta=25C

ltem Symbol min. typ. max. Unit Condition
Forward Voltage v 2.9 3.1 3.3 V If="60 mA
Power Dissipation Pd _ 300 - mW If= 60 mA
Luminous Unifarmity DLy 70 % MIN/MAX*100%
Luminance Ly 350 400 cd/m?
f= 60 mA
X 0.280 0.520
Color Coordinate 1=25"C
Y 0.280 0.320
~—5.00£0.3
} r~—.20
IR
0 ™
™
3 O
= >~ >~
— O O (&)
LL DOUBLE TAPE E =
o <
i >
i i ‘ 40,00 10,00
= VA 57.00————— 8 =150
~—Bl 6000£0.3—
1
LTA K Remarks:
—=l[l<3.00 ‘ LUnmarked tolerance is £0.3;
—=l 1100 38.00 2All material comply with ROHS;
o 3. [___J.icritical dimension;
& 4ColorWhite
o
™
K-
A A A A
El—o A+

Version: 2
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DEM 240160A FGH-PW Product Specification
7. ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Rating Unit
Logic Supply Voltage VDD -0.3~+4.0 Vv
LCD Generator Supply Voltage VDD2 -0.3~+4.0 Vv
Analog Circuit Supply Voltage VDD3 -0.3~+4.0 Vv
Voltage Difference between -
VDD2/3 and VDD VDD2/3-VDD +1.6 \Y
LCD Driving Voltage VLCD -0.3~+19.8 Vv
Digital Input Signal VIN -0.4~+VDD+0.5 Vv
Operating Temperature TOPR -20~+70 °C
Storage Temperature TSTR -30 to +80 °C
8. DC CHARACTERISTICS

(Ta =0 to+50°C)
STANDARD VALUE

ITEM symbol MIN. TYP. | MAX. TEST CONDITION | UNIT
Power Supply Voltage VDD 2.7 3.3 3.465 -- v
Operating Voltage VLCD 15.3 15.6 15.9 --
Current Consumption IDD -- TBD -- mA

Version: 2
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DEM 240160A FGH-PW

Product Specification

9. AC CHARACTERISTICS
/ ™
CD X X
Taggo  laHso
CS0 — = =
CS1
tcssaso teveo tesHso
trwrso, tPwwso tHPwso
WRO |t | (- -
-\ —
WR1 N e b, S
tbsso B toHso
Write ) E - 1(
D[15:0} X
taccso topso
Read
D[15:0] <
FiIGURE 15: Parallel Bus Timing Characteristics (for 8080 MCU)
Symbol | Signal | Description | Condition | Min. | Max. Unit
(2.5V < Vpp < 3.3V, Ta= —40to +85°C} (Read / Write)
tasso cD Address setup time 0 - nS
tans0 Address hold time 10
System cycle time  16-bit bus 200/ 160 - nS
tovao 8-bitbus | LC[7:6]=10b 130/ 110
LC[7:6]=01b /120
Pulse width 16-bit bus 85/65 - nS
trwrso / tewwso | WR1/WRO 8-bitbus | LC[7:6]=10b 50/40
LC[7:6]=01b /45
High pulse width 16-bit bus 85/65 - nS
thPwso WRO0, WRT1 8-bitbus | LC[7:6]=10b 50/40
LC[7:6]=01b /45
tosso . Data setup time 30 - nS
toHs0 EiG=08 Data hold time 10
taccso Read access time CL = 100pF - 80 nS
topso Qutput disable time 15 30
tcssaso / ; : 5 nS
ot CS1/CS0 | Chip select setup time 15
Version: 2
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DEM 240160A FGH-PW Product Specification
CD X h
| lagss  lanss

CSo o = - N
CSf X X

tcssass| tcvss N  lcshss

tpwss | THPwse

SCK ~[ If N A N

tosss toHss
SPA >£ 5|-< X
FiGure 17: Serial Bus Timing Characteristics (for S8/S8uc)
Symbol Signal | Description | Condition | Min. | Max. Unit
(2.5V = Vpp 3.3V, Ta=-4010 +85°C} (Read / Write)
tasss cD Address setup time 0 - ns
taHss Address hold time 10 - ns
g CS1/CS0 | Chip select setup time 5 nS
tesHss ' P P 5
tovss System cycle time 70 - nsS
tLpwss SCK Low pulse width 20 - ns
thpwsa High pulse width 20 - ns
tpsss SDA Data setup_time 15 - nsS
touss Data hold time 10
Version: 2 PAGE: 9



DEM 240160A FGH-PW Product Specification

10. INSTRUCTION

(=
=t
=
=]

Action Cefault

o Command Ch|WR

Dt |D5 | D4 (D3| D2
T U U
Gl i i

o7
Wrie Dsts Bvie i il' i i i i Witz 1 byie WA
2 |R=ad Daiz Byle i T 0 T T T =ad 1 byle WA
GE | M [ MY | WA | DE [ WS | MD | M5 ._1;1 :5.151_3_ T
3 |Ge1 Status & P #] 1 | Ve PG &) r, PMO, ,..__"_'_';,_

Product Code P01 6] :-:_:I D:-::. PID,MIDY | =

=

Sei Column Addreaa LEB 0 {0 {0 0 O 1] i Sl GALZD {0

Gt CAS:4 0

Gt Column Addreas MSE | © Ol o |o o1 0| =

Eel Temp. Compenaaiion 0 0 O 0 i 1] Saq TO[1:0 O

EIEIETERE

afin] ks

G2t Power Contro 0 0 0 0 1 L == F‘ﬂ‘::- 100

= |52t Acv. Program Oontro 0 ] o1 @ S=t APCIR] 70, B
| SouDie-oyie comimand i} 0 T T & T Ra&lord

Sei Scroll Line LSE o [oJolt]o6]0 Set SL30 ]

1z

Set Scroll Line MSE b | oot o1 Get SLT4 0

Set Row Addreaa LSE 0 ] o] 1 0 C=t RAMD 0

10

A EIEIEIE I E T IR E TR

o T Y
& || | ||
o O T T

S=i Row Addreas MSEB 0 i) i i i i S=i RATT 4] i

1 [581 Vees Potenfometer 1] Ol 1 |o |00

St PM[T:0] 40H

&
o
L=

| SouDie-oyie Comimand ] ] v T

11 |S=1 Panlal Displey Contnol 0 0 0 0 X L Set LOE]

E1ETE

12 |5=1 RAM Addreas Control 0 0 1 0 0 L St ADE0) )]s}

.
=
=] & |

13 |8t Frusd Lines : | u Set {FLT, FLE] o
] ] a | o

i
I
b
L]
&
| &
ETE

14 |51 Lins Rais X ] 1 o] 1 3] O] 0 St LCI4:3] 106

15 1521 AL-Pael-OH X a1 ]l b | o Ge DO =

15 |52t |nvesras Digolay 0 0 1 0 1 X L St DO O

17 |5=1 Dianlay Enshls 0 0 1 0 1 L 1 Bzt D042 1100

18 |52t LCD Mapping Conirol i i i i 0 i {

Sl LG 24 ]

[}
=1 T T T T

o & | &
=11k

&€
=
B/ 0

19 |Set N-Ling Invergion ool _|_|-]|4 Set NIV 4:0] 10H

20 15=1 Color Pattemn 0 ) 1 1 1) 1 ] L Baf LOVE] 0 [BGR

21 1821 Color Mods 0 0 1 1 N 3] Gt LOITE] 106

22 |8=1 OOM Bcan Funciion 1] ] i i o | 1 i il Be=i DEFE:0] OOl

=1 T T T T

qEIEE

#3 |Syatem Beast i i i i i 0 0 { () Syatem Reast WA

24 [NOF o o | 1|11 |e|e]a ho operafion WA

Get Teat Oontro 0 0 1 1 1 L L 1 TT Far teating only.
[double-byis command i) Gl wfa|w@ | @] a | l Diz moid wae.

= n
&

25 |51 LCD Blas Rsfo 0 0 1 1 1 3] 1 3] = EH‘::] 1b: 12
27 |52t COM Eng LI B " Bet CENS:0] 158

=
=
&
&
&

=1k =]
& i
&€
&

28 |Set Partial Daplay Start ‘AR Set DST6:0] 2

i
I
=
&
&

=1L K
& i

«|m
&

=
=
=
=
-

25 |82t Parts) Dispiay Ere - R Set DEN[S:] 150

i

L}
(=
(=
==

=1k

&

&

&

3 581 Wincow Program £ a1 1
| Serting Column Addreas i ]

B2 WPROD 1]

“|=
“|=
|2

=1k "
= |2

B/«
&

551 |I ko F-.--- il O i a
Sjaning Row Addreas ] 0 i

Shared with | Set WPPD 5
MTP

“| =
“|=
|2
=1k
= |2
&
&

E=t Window Program 0 0 commanca | Set WROH 157

Ending Column Addreas i 0

«|m
«|=
<=
B I
<=
«|m

G2t W rdow Program BB E 0 I o
E" ng Row Address o | o] & S WFF ==

==
==
= =
&
&
&

T
34 [Window Program Maods 0 0 1 1 J|lo ] & E=t ACE] i Inahds
38 |Set MTP Operationcontral | = | = | 0 | © Set MTPC4:0] 10H

Version: 2 PAGE: 10



DEM 240160A FGH-PW Product Specification

# Command CD|WR|D7 | D6 D5] D4 ] D3] D2]D1]D0 Action Default
36 | Set MTP Write Mask § E i -4 B -4 A D - % % Sﬁﬂ‘T";m\[ﬂ[%]D] 0
37 |Set Vyre: Potentiometer g g AR A g Set MTP1 N/A
38 |Set Vurez Potentiometer | 5 | O L L f A Al A S S|4 AN [ setmrP2 | A
39 |set MTP Write Timer AN - R - B - rogram | setmTPa | N
40 |set MTP Read Timer S IS I A I I I O I setMTP4 | N
NoTE:

All other bit patterns other than commands listed above may result in undefined behavior.

The interpretation of commands (36)~{40) depends on the setting of register MTPC[3].

o Commands (37)~(40) are shared with commands {30)~{33). These two sets of commands share exactly the same code
and control registers. When MTPC[3]=0, they are interpreted as Window Program commands and registers. \When
MTPC[3]=1, they functicn as MTP Ccenircl commands and registers.

After MTP ERASE or PROGRAM operation, before resuming normal cperation, please always
a) Remove TST4 power source,
b) Do afull Voo ON-OFF-ON cycle.

Under 16-bit bus mode and CD=0, D[15:8] is ignored and cnly D[7:0] is used. As a result, the bus cycles for commands
under 18-bit bus and 8-bit bus are the same, and double-byie commands siill need two bus cycles under 16-bit bus mode.

Example:
8-bit bus mode:
Set PL[1:0] = 2'b11 : D[7:0] =
Set PM[7:0] = 8'h8b : 1* D[7:0] = [1000 0001]
2" D[7:0] =
18-bit bus mode:
Set PL[1:0]=2b11:  D[15:0] = [0000 0000 0010 1011]
Set PM[7:0] = 8h8b: 1¥' D[15:0] =[0000 0000 1000 0001]
2™ D[15:0] = [0000 D000 1000 1011]

Version: 2 PAGE: 11



DEM 240160A FGH-PW Product Specification

11. LCD ARTWORK

© 23.2 13.5 .65
9 3 1.7 9
Ho3 0.15 ‘H‘j[ 09 11401
ono 5 . o O 1x0.
~ o6 2 O.W:’H: 05 G5 -[‘ 1.140.1
R 0.3 W‘HQH in
o =MMNL_{_TTE= 2 o
I L li il \C*'l
0.5+
30.0 1 !
- = al = ]
o Nk
L
i HRs
i P | 295 MAx
N || I (H0O)
o | L= | | ‘ |
:(rv‘gog'%% | ‘ ! |
SRS |
I oy
I | | =l
s12%5)1 240X160 DOTS E g1k
5EH2 g P
D%Ei% | ! ‘ \Jl
23>5| | i
=70 R 240X160 DOTS
T | (Ho1)
| h
| |
\ \
e J
- - |
403+ | = ACTWE AREA L=5194— UNLESS OTHERWISE SPECIFIE
2.0+ MIN VIEWING AREA L=56. DIMENSIONS ARE IN MM
0.540, POLARIZER L=59.0+0. | TOLERANCES: +0.2MM
DISPLAY L=60.0+0.2
1.0 MAX—
i o
VIEWING DIRECTION ©o
o=
oo
44
0.2165 — Ej
0.1965 J

Version: 2 PAGE: 12



DEM 240160A FGH-PW Product Specification

12. COMMON LAYOUT

De 24010 = MMM 1T
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DEM 240160A FGH-PW Product Specification

13. SEGMENT LAYOUT

o iﬁHHHHHHHHHHHHHHHHHHHHHHDDHHHHDDDH = o

N
-/
14. IC LAYOUT
o e coz ooz £ R
8 ooonnengrinasaR5Esiaal B g Eeb8 e 2 § 24§
COM160, ——=
COM158
R e e e e e e ]
COM4 | COMS3
COMZ//?£2E84 SEG145 L\\com
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DEM 240160A FGH-PW

Product Specification

15. LCD ELECTRICAL& OPTICAL CHARACTERISTICS

Item Symbol Description Condition Temp. Min. Typ. Max. Unit
. Ta=207C 15.8 16.1 16.4
Operating
Voltage for Vop Ta=25C 15.3 15.6 15.9 v
LCD o
Ta=70C 14.8 15.1 15.4
Contrast Cr VDD =3.3V£3% 25°C 2 4 —
6 o’clock axis Cr=2.0 o 40 o
(6=0°) VDD =3.3V+3%
12 o’clock axis _ o o
Viewing \ (0=180°) VDD =3.3V£3% 25°C 35
Angle 3 o’clock axis
- + 90 — _
(0=90°) VDD =3.3V£3% 35
9 o’clock axis
- + 90 — _
(0=270°) VDD =3.3V£3% 35
R Tr Rise 25°C — 250 500
esponse ms
Time T Fall 25°C — 360 | 600
15.1 Definition of Characteristics.
FiE=n"y Dctector
Light (when reflected)
% . 01 ) /'f
\ sy
= o
L L BN
B il
& i =
H"W:.:x\"'\-\.
K{h=270" = - (=017
{ ) L g
I* &
¥{ip=0)
Light {when transmitted)
Version: 2 PAGE: 15




DEM 240160A FGH-PW Product Specification

0 = Bz __ Bright curve of not selected segment
‘ B Bright curve of selected segment

Definition of contrast

Bright {%)

Brightbess
Bright curee
o szlectzd
gzamzn
Datk F - =-=-=-=-=-=-=--~-

Operating voltage (V) — —e=

15.2 Definition of Viewing Angle
Definition of viewing angle §1 and 62

Cr.max

optimum vision with the
naked eye and viewing angle
6 at CR. max above are not
always the same

] = S A

.

e e e e e s e e e e o e e e s s e el e e

3h.6h Ol 02 Sh, 12h

Version: 2 PAGE: 16



DEM 240160A FGH-PW

Product Specification

15.3 Definition of Response Time

Definition of response time 1 e

e
Voltage (V) | l ‘ | -
W oopr
0[] .'
‘ J
T gl
Unselected state Selected state (display ON) Unselected state
Brigh (display OFF) (display OFF)
Brightnass
(reflection) Lt 90%
10%
Dark /
len ol
— - -y e

Vopr:Operating voltage (V)
fraeFrame frequency (Hz)

ion:Response time (risg) (ms)
toff: Response time (fall) (ms)

16. ACCEPT QUALITY LEVEL (AQL)
16.1 Inspection Plan: ANSI Z-1.4, Normal Inspection Level II, Single Sampling Plan.

17. RELIABILITY TEST

Operating LCD 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 240hrs

Low Temperature Storage

-30°C x 240hrs

High Temperature Operation

+70° C x 96hrs

Low Temperature Operation

-20°C x 96hrs

High Temperature, High Humidity

+60°C x 90%RH x 240hrs

Thermal Shock

0°C x 30min —»+25°C x 10s —» +70°C x 30min

5Cycles
Vibration Test Frequency x Swing x Time 40Hz x 4mm x 4hrs
Drop Test Drop Height x No. of drops 1.0m x 6 drops
Version: 2 PAGE: 17



DEM 240160A FGH-PW Product Specification

18.

19.

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.

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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