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@ Module Name: DLC320160CFWG Ver2.0

1. Scope

This data sheet is to introduce the specification of DLC320160CFWG, FSTN module. It is
composed of a LCD panel, driver IC, FPC and backlight unit.

2. Application

Digital equipments which need display, instrumentation, remote control, electronic product.

3. General Information

Item Contents Unit

LCD Type FSTN

Polarizer Type Transflective / Positive

Viewing Direction 6 o’clock

Interface 8-bits CPU

Number of Dots 320 x 160 dot

Dot size (WxH) 0.275x0.275 mm

Dot pitch (WxH) 0.290 x 0.290

Active Area 92.785 (W) x 46.385 (H) mm

Outline Dimension (W x H x D) 104(W) x 64(H) x 5.8(T)max mm

LCD Controller & Driver uC1698U

LCD Driving Method 1/160 Duty ,1/12 Bias

Backlight Type LED

Backlight Color White

Operating Temperature -20°C ~+70°C

Storage Temperature -30°C ~+80°C

Weight Approx: 39.0 g
http://www.dIcdisplay.com Email:sales@dlcdisplay.com
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Module Name

4. Qutline Drawing
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@ Module Name: DLC320160CFWG Ver2.0

5. Interface signals

Pin No. Symbol Description

1 NC No connection.

2 VLCD High voltage LCD Power Supply.

3 VS+

4 VS- LCD SEG driving voltages. These are the voltage sources to provide

5 VBO- SEG driving currents. These voltages are generated internally.

6 VBI- Connect capacitors of CBX value between VBX+ and VBX—, and a

7 VB1+ capacitor of CS value between VS+ and VS-.

8 VBO+

9 VDD .

er's - +3.3V).

T VDD Power supply for logic (+3.3V)

11 VSS ‘ i

B VS Ground (0V).

13 NC No connection.

14 BMO Bus mode :  [0]8080/8-bit, [1]6800/8-bit

15 SO Chip Select.

16 cD Selects Control data or Display data for read/write operation.
"L Control data "H™: Display data.

17 WRI1 WR [1:0] control the read/write operation of the host interface. See
section Host Interface for more detail.

18 WRO In the 8080 mode WR1 control the read operation and is LOW-active.
In the 8080 mode WRO control the write operation and is LOW-active.
When RST="L", all control registers are re-initialized by their default

19 RST states. Since UC1698u has built-in Power-ON reset and software reset
commands, RST pin is not required for proper chip operation.

20 Dl

21 Dl

22 D2

2 D Bi-directional bus for parallel host interfaces.

25 D5

26 D6

27 D7

28 NC No connection.
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pOLC

6. Absolute maximum Ratings

6.1.Electrical Absolute max. ratings

Module Name: DLC320160CFWG Ver2.0

Parameter Symbol MIN MAX Unit Remark
Logic Supply Voltage VDD -0.3 +4.0 V
LCD Driving Voltage VLCD -0.3 +19.8 V
Digital input signal Vin -0.4 VDD+0.5 \%

Note 1: The module may be destroyed if they are used beyond the absolute maximum rating.
Note 2 :All voltage values are referenced to VSS=0 V.

6.2.Environment Conditions

Item Symbol MIN MAX Unit | Remark
Operating Temperature TOPR -20 70 T
Storage Temperature TSTG -30 80 T

http://www.dlcdisplay.com
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Module Name: DLC320160CFWG Ver2.0

7. Electrical Specifications
7.1 Electrical characteristics

Ta=25C, VDD=3.3£0.165V, Vss=0V

Item Symbol Conditions MIN TYP MAX Unit
Supply Voltage (Logic)| VDD-VSS 3.135 3.3 3.465 \Y,
Ta=-20TC
VDD=+3.3V,Note1 ) 16.9 ) v
Supply voltage (LCD) g Ta=+25C
(Built-in) VLCD-VSS VDD=+3.3V.Note1 15.7 16.0 16.9 \%
Ta=+70C
VDD=+3.3V,Note - 156 - v
Input High Voltage ViH 0.8*VvDD - - V
Input Low Voltage Vi - - 0.2*vDD \Y
Character mode
- 1.6 3.2 mA
Supply Current IDD VDD=+3.3V, Note1
(Logic & LCD) Checkerboard mode i 16 39 mA
VDD=+3.3V, Note1 ’ '

Note 1 : There is tolerance in optimum LCD driving voltage during production. Minimum and maximum LCD
driving voltages indicate the range of optimum LCD driving voltage shift due to production tolerance. Please
adjust LCD driving voltage manually to obtain the best module performance.

Note 2 : Do not display a fixed pattern for more than 30 minutes. Because it may cause image sticking due to
LCD characteristics. It is recommended to change display pattern frequently . If customer must fix display
pattern on the screen, Please consider to activate screen saver.

http://www.dIcdisplay.com Email:sales@dlcdisplay.com
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Module Name: DLC320160CFWG Ver2.0

7.2 Block Diagram

*Ultrachip®
UC1698uGAC

DLC320160CFWG
320 x 160 dots

LCD Controller/
Driver or equivalent

)

RLELEL

o NLD
‘jv
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B
- YEL
T
LU
o BMO
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@ Module Name: DLC320160CFWG Ver2.0

7.3 Application Circuit (for reference only)

9
>
4 +3.3V
" ‘&
=]
ﬂ
o ]
: NC
c2 220nF /25V ] VLCD
I i NS+
E VS=
3 VBO-
| c4 | | 2.20F/25V 5 vBi+
Cc3 I TS 3 VBO+
2.2uF /25V T T_'ﬁ. 333
0.WwF /25V VSS
* VSS
i NC
— EE BMO
CS0 Cso
cD +{co
WR1 B WR1
WRO WRO
RST RST
DO Do
D1 D1
D2 D2
D3 D3
D4 2% D4
D5 D5
D6 D6
D7 D7
——NC
GND
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Module Name: DLC320160CFWG Ver2.0

8. Timing Specification
8.1 Parallel Bus Timing Characteristics (for 8080 MCU)

At Ta=-20C to +70°C, VDD=3.3+0.165V, Vss=0V

symbol | signal | Description | condition | Min. | max. | unit
) (Read / Write)
tasso cD Address setup time 0 - ns
fanno Address hold time 10
System cycle time  16-bit bus 2007160 - ns
tevao 8-bitbus | LC[7.6]=10b 130/110
LC[7:6]=01b /120
FPulse width 16-bit bus 85/65 - nS
trwren / trawss | WR1/WRO 8-bitbus | LC[7:6]=10b 50140
LC[7:6]=01b / 45
High pulse width 16-bit bus 85/65 - ns
tipwao WRO, WR1 8-bitbus | LC[7:6]=10b 50 / 40
LC[7:6]=01h | 45
tosso - Data setup time 30 - nS
o D7-D0 | pata hold time 10
taccen Read access time Cy, = 100pF - 80 ns
topeo Output disable time 15 30
tossaso : : 5 ns
e CS1/CS0 Chip select setup time 15

Note: The rising time and the falling time are stipulated to be equal to or less than 15nS.

CD X
tageo tanso

CS0 -—
CS1

tcssaso tcyso tcsHao

|‘ " |tewrso, tewwso tiewso
WRO - > - -
WRA1 N b e N

tosso toHeo
Write ) E J (
D-“DO X:
taccsao tobso
Read )
D7-D0O ™~ l\“
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Module Name: DLC320160CFWG Ver2.0

8.2 Parallel Bus Timing Characteristics (for 6800MCU)

At Ta=-20C to +70°C, VDD=3.3+0.165V, Vss=0V

Symbol | Signﬂl | Description | Condition | Min. | Max. | Unit
(Read / Write)
tasan cD Address setup time 0 - ns
tasiss Address hold time 10
System cycle time 16-bit bus 200 1 160 - nS
tovse 8-bitbus] LC[7:8]=10b 130/ 110
LC[7:6]=01kb /120
Pulse width 16-hit bus 85/65 - ns
tpwras f trorwise WR1 S-bitbus|] LC[7:6]=10b 50140
LC[7:6]=01b /45
Low pulse width 16-bit bus 85 /65 - ns
tLPwes S-bitbus| LC[7:B)=10b 50 /40
LC[7:6]=01b /45
tosss - Data setup time 30 - ns
oHEs 015-D0 Data hold time 10
tacoss Read access time C = 100pF - 80 ns
tooes Output disable time 18 30
tossass 5 nS
ey CS1/C80 | Chip select setup time 15
4 k|
CD A ) 4
Tases  fanes
CSs0 ><, —— = =
CS1
tossass tovse toshes
B | trwres, trwwes tLpwes
b ]
WR1 N /
tDsea B foHse :
Write 1( >'C
D[15:0}
tacces tooes

Read

A —— Sy SH

8.3 Reset Input Timing

At Ta=-20"C to +70°C, VDD=3.3+0.165V, Vss=0V

Symbol Signal Description Condition Min. Max. Units
trw RST Reset low pulse width 3 - us
tro RST, WR | Reset to WR pulse delay 10 - ms

I e
RST *
VWR[1:0]

8.4 Command Table

http://www.dIcdisplay.com Email:sales@dlcdisplay.com
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Module Name: DLC320160CFWG Ver2.0

The following is a list of host commands supported by UC1658u

: 0: Control, 1: Data

[WiR] : 0: write Cycle, 1: Read Cycle

. #: Useful Data bits —: Don't Care

# Command C/ID|W/R| D7 |D6 [D5| D4 | D3 | D2 | D1 | DO Action Default
1 |Write Data Byte 1 0 # | # [ # | # | # | # | #]| # Write 1 byte N/A
2 |Read Data Byte 1 1 # | # | # | # | # | # | # ]| & Read 1 byte N/A
GE | MX | MY | WA | DE |WS|NMD | MS Get {Status, Product
3 |Get Status & PM 0 1 | Wer PMOJE:0] Ver, PMO, Code: 8h
Product Code PID[1:0] | MID[1:0] ] Product Code, PID, MID} '
4 Set Column Address LSB a 0 0 lOo OO |#|#&|#]|# Set CA[3:0] 0
Set Column Address MSB | 0 0 0]J]O0O]O 1 0| # | # )| # Set CA[6:4] 0
5 |Set Temp. Compensation 0 0 0 0 1 0 0 1 # # Set TC[1:0] 0
6 |Set Power Control 0 0 1] 0 1 0 1 0| # i Set PC[1:0] 10b
- Set Adv. Program Control 0 0 0 0 1 1 0 0 0 R Set APC[R][7:0], N/A
(double-byte command) 0 0 # # # # # # # # R=0or1
8 Set Scroll Line LSB "] 0 4] 1 ] 0 # | # | # # Set SL[3:0] 0
Set Scroll Line MSB 0 0 a 1 0 1 # | # # | # Set SL[7:4] 0
9 Set Row Address LSB 0 0 0 1 1 0 # | # # | # Set RA[3:0] 0
Set Row Address MSB 0] 0 0 1 1 1 # | # # | # Set RA[T:4] 0
Set Vgiag Potentiometer 0 0 1 0 0 0 0 0 0 1 .
10 (double-byte command) 0 0 # | # | # | # | #| & # ] # Set PM[7:0] 40H
11 | Set Partial Display Control | 0 0 1 010 0 1] 1 0 # Set LC[8] 0
12 | Set RAM Address Control 0 0 1 010 0 1 # # | # Set AC[2:0] 001b
. . 0] 0 1 [ ] 1 0|0 0 0
13 | Set Fixed Lines 0 0 s lalaelalalalszls Set {FLT, FLB} 0
14 | Set Line Rate 0 0 1 0 1 0 0|0 # | # Set LC[4:3] 10b
15 | Set All-Pixel-ON 0] 0 1 0 1 0 0 1 0 # Set DC[1] 0
16 | Set Inverse Display 0 0 1 0 1 0 4] 1 1 # Set DC[0] 0
17 | Set Display Enable 0 0 1 0 1 0 1 # | # | # Set DC[4:2] 110b
18 |Set LCD Mapping Control 0 0 1 1 0 0 0 # # # Set LC[2:0] 0
] ] 1 1 0 0 1 0 0 0 .
19 |Set N-Line Inversion 0] 0 i ) _ # R IV [V I Set NIV[4:0] 1DH
20 |Set Color Pattern 0 0 1 1 0 1 0] 0 0 # Set LC[5] 0 (BGR)
21 |Set Color Mode 0 0 1 1 0 1 0 1 # | # Set LC[7:6] 10b
22 |Set COM Scan Function 0] 0 1 1 0 1 1 # | # | # Set CSF[2:0] 000b
23 |System Reset 0] 0 1 1 1 0 0]0 1 0 System Reset N/A
24 [INOP 0 0 1 1 1 0 0 0 1 1 No operation N/A
25 Set Test Control 0 0 1 1 1 0 0 1 TT For testing only. N/A
(double-byte command) 0 0 # # | # | # # | # | # | # Do not use,
26 |Set LCD Bias Ratio 0 0 1 1 1 0 1 0 # # Set BR[1:0] 11b: 12
0 0 1 1 1 1 010 0 1 )
27 |Set COM End 0 0 B s | 2| & PR P 4 Set CEN[5:0] 159
) . 0 0] 1 1 1 1 0] 0 1 1] .
28 |Set Partial Display Start 0 0 B slelelaelalalz Set DST[6:0] 0
. . 0 0 1 1 1 1 010 1 1 )
29 |Set Partial Display End 0 0 B s lelelaelalals Set DEN[&:0] 159
Set Window Program 0 0 1 1 1 1 0 1 o]0
30 Starting Column Address 0 0 - # | # # # | # | # # Set WPCD 0
Set Window Program 0 0 1 1 1 1 0 1 0 1 .
31 |starting Row Address o |lo e |lelels|z]|lelz]lz Sha{:fﬁ;"'th SetwpPo 0
Set Window Program 0 0] 1 1 1 1 0 1 1 0
32 |Ending Column Address | 0 | o | - | # | # | # | # [ & | & |a] commands |SetwPct) 127
Set Window Program 0 0] 1 1 1 1 0 1 1 1
33 Ending Row Address 0 0 # # # # # # # # Set WPP1 159
34 |Window Program Mode 0 0 1 1 1 1 1 0 0 # Set AC[3] 0: Inside
35 |Set MTP Operation control 0 0 ! 0 ! ! ! 0 0 0 Set MTPC[4:0 10H
P oo - |- -[#lz]e]lz]= [4:0]
# Command CD|WR|D7 |D6|D5| D4 |D3|D2|D1| DO Action Default
0 0 1 0 1 1 1 0 0 1 )
36 |Set MTP Write Mask 0 0 - # | # # # | # | # | # Set MTPM[?'O] 1]
MTPM1[1:0]
0 0 - - - - - - # | #
] 0 0 1 1 1 1 0 1 0 0
37 | Set Vurp1 Potentiometer 0 0 # # # # # # # # Set MTP1 N/A
: 0 0 1 1 1 1 0 1 0 1 Shared with
38 |Set Vurez Potentiometer 0 0 RN PR # Y PR VS Window Set MTP2 N/A
. . 0 0 1 1 1 1 0 1 1 0 Program
39 |Set MTP Write Timer 0 0 & 4 8 " # 2 " 5 commands Set MTP3 N/A
0 0 1 1 1 1 0 1 1 1
40 |Set MTP Read Timer 0 0 P I # PR PR P Set MTP4 N/A

8.5 Initial Code Setting (for reference only)

http://www.dlcdisplay.com
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Module Name: DLC320160CFWG Ver2.0

Command Value

Set Column Address L.SB 0x00
Set Column Address MSB 0x10
Set Temp Compensation 0x24
Set Power Control 0x2B
Set Row Address LSB 0x60
Set Row Address MSB 0x70
Set Vbias Potentiometer OX? l‘
0x3C

Set Partial Display Control 0x84
Set RAM Address Control 0x89
. : . 0x90
Set Fixed Lines 0x00
Set Line Rate 0xA2
Set All-Pixel-On 0xA4
Set Inverse Display OxA6
Set Display Enable 0xAD
Set LCD Mapping control 0xC4
. . . 0xC8
Set N-line Inversion 0xOF
Set Color Pattern 0xD1
Set Color Mode 0xD6
Set COM Scan Function 0xD8
System Reset OxE2
Set LCD Bias Ratio 0xEB
o OxF1
Set COM End 0xOF
. . . o 0xF2
Set Partial Display Start 0x00
. . . 0xF3
Set Partial Display End 0xOF

http://www.dIcdisplay.com Email:sales@dlcdisplay.com
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Module Name: DLC320160CFWG Ver2.0

8.6 Power on/ off sequence

Turn on the power
l Reset command
Set RST Low l
l Wait 1-3 mS
Wait >=1mS l
Y
Set RST High Turn off the power
v Power Off Sequence

Set LCD Bias Ratio (BR)
Set Potential Meter (PM)

l

Set Display Enable

Power On Sequence

http://www.dIcdisplay.com Email:sales@dlcdisplay.com
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Module Name: DLC320160CFWG Ver2.0

9. Optical Specification

_ Temp. Value o . ..
Item Symbol °c | Min | Typ. Mo Unit Condition
Vop -20 - 169 - Vop= optimum voltage
iving volts . : +25 _ E _ / I =
Driving voltage (VLCD-VSS) _,_-,rS li".i 7 i i:r ; 1 6 9 )\’ (Remark 1)
Ton 20 - 855 1280
Toff - - 5840 8760
. Ton - - 175 228 Vop= Optimum voltage
+2 ‘ £
Response time Toff 25 - 235 305 msec 6=0° ¢=0°
Ton +70 - 150 195
Toff ' - 240 315
Optimum 01(6 0 FIOCk} 20 '20 - o=0° |[Vop= Optimum
. 62(12 o’clock) 40 50 -
VIEWINZ area ¢-1( 5'0, Tock) +25 33 ;r - DEG voltage
" clock - - - — Ao - e
Cr=TBD 62(9 o'clock) 35 15 - B=0° (Remark 2)
. . _ _ Vop = Optimum voltage
Contrast ratio Cr +25 3.0 5.0 - - E 0 =p00_ 6=0° =

Remark 1: There is tolerance in optimum LCD driving voltage during production. Minimum and
maximum LCD driving voltages indicate the range of optimum LCD driving voltage shift due to
production tolerance. Please adjust LCD driving voltage manually to obtain the best module

performa nee.

Remark 2: Due to hardware limitation. the maximum measurable angle is 50°.

http://www.dIcdisplay.com Email:sales@dlcdisplay.com
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9.1 Optical Characteristics Definition
a.) Viewing Angle

MORMAL
0.¢ =0

9 0CLOCK _

Module Name: DLC320160CFWG Ver2.0

12 O'CLOCK DIRECTION

- ;,-f 7 /"/]
< ~
™ ///; -

T 3ocLock
6 O'CLOCK DIRECTION
b.) Contrast Ratio
B1 = segments luminance in case of non-selected waveform
2 = segments luminance in case of selected waveform
. Non-selected dot
Contrast Ratio 15 defined by Cr=B2/B1 \ ‘/Selected dot
~ OOmOn
0
g 100% Select waveform COmEn
§, | A N ; OOmOO
2 : DDID%
= ] I OCOmd
e] : Non-select waveform
o o . OOmd ]
ml ] | =
Vop
¢.) Response Tume
Non-selecected Selected Non-selecected
condition Condition condition
— !
=
=3 = -
= = = -4
e | = |3 x
o .= = =
b
Ton To
< > -
rise time fall time
http://www.dIcdisplay.com Email:sales@dlcdisplay.com
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Module Name: DLC320160CFWG

Ver2.0

10 . Environmental / Reliability Tests

No Test Item Condition Judgment criteria
1 |High Temp Operation|Ts=+70°C, 120hrs Per table in below
2 |Low Temp Operation |Ta=-20C, 120hrs Per table in below
3 |High Temp Storage |Ta=+80°C, 120hrs Per table in below
4 |Low Temp Storage |Ta=-30°C, 120hrs Per table in below
High Temp & High|Ta=+40°C, 90% RH Per table in below
5 - (polarizer discoloration is
Humidity Storage 120 hours
excluded)
6 Thermal Shock|-30°C 30 min~+80°C 30 min, Per table in below
(Non-operation) Change time:5min, 10 Cycles
C=150pF, R=330Q) ’ 5points/panel
7 |ESD (Operation) Air:+8KV, 5times; Per table in below
Contact:x4KV, 5 times;
Frequency range:10~55Hz,
3 Vibration Stroke:1.5mm Per table in below
(Non-operation) Sweep:10Hz~55Hz~10Hz 2 hours
for each direction of X.Y.Z.
Shock 60G 6ms, +X,1Y,+Z 3times, .
9 . . Per table in below
(Non-operation) for each direction
Package Height:80 cm, .
10 Drop Test 1 corner, 3 edges, 6 surfaces Per table in below
INSPECTION CRITERION(after test)
Appearance No Crack on the FPC, on the LCD Panel
Alignment of LCD | No Bubblesin the LCD Panel
Panel No other Defects of Alignment in Active area

Electrical current

Within device specifications

Function / Display

No Broken Circuit, No Short Circuit or No Black line
No Other Defects of Display

http://www.dlcdisplay.com
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@ Module Name: DLC320160CFWG Ver2.0

11 . Precautions for Use of LCD Modules

11.1 Safety
The liquid crystal in the LCD is poisonous. Do not put it in your mouth. If the liquid crystal touches your skin or
clothes, wash it off immediately using soap and water.

11.2 Handling
A. The LCD and touch panel is made of plate glass. Do not subject the panel to mechanical shock
or to excessive force on its surface.
B. Do not handle the product by holding the flexible pattern portion in order to assure the
reliability
C. Transparency is an important factor for the touch panel. Please wear clear finger sacks, gloves
and mask to protect the touch panel from finger print or stain and also hold the portion
outside the view area when handling the touch panel.
D. Provide a space so that the panel does not come into contact with other components.
E. To protect the product from external force, put a covering lens (acrylic board or similar board)
and keep an appropriate gap between them.
F. Transparent electrodes may be disconnected if the panel is used under environmental
conditions where dew condensation occurs.
G. Property of semiconductor devices may be affected when they are exposed to light, possibly
resulting in IC malfunctions.
H. To prevent such IC malfunctions, your design and mounting layout shall be done in the way
that the IC is not exposed to light in actual use.

11.3 Static Electricity
A. Ground soldering iron tips, tools and testers when they are in operation.
B. Ground your body when handling the products.
C. Power on the LCD module before applying the voltage to the input terminals.
D. Do not apply voltage which exceeds the absolute maximum rating.
E. Store the products in an anti-electrostatic bag or container.

11.4Storage
A. Store the products in a dark place at +25°C +10°C with low humidity (40% RH to 60% RH).
Don't expose to sunlight or fluorescent light.
B. Storage in a clean environment, free from dust, active gas, and solvent.

11.5 Cleaning
A. Do not wipe the touch panel with dry cloth, as it may cause scratch.
B. Wipe off the stain on the product by using soft cloth moistened with ethanol. Do not allow
ethanol to get in between the upper film and the bottom glass. It may cause peeling issue or
defective operation. Do not use any organic solvent or detergent other than ethanol.

11.6 Cautions for installing and assembling
Bezel edge must be positioned in the area between the Active area and View area. The
bezel may press the touch screen and cause activation if the edge touches the active area.
A gap of approximately 0.5mm is needed between the bezel and the top electrode. It may
cause unexpected activation if the gap is too narrow. There is a tolerance of 0.2 to 0.3mm
for the outside dimensions of the touch panel and tail. A gap must be made to absorb the
tolerance in the case and connector.

-,

T,

: = Cushion
T
Bezel l 0. Smum

¥ Touch panel
1D Module

Actve area

0 2~0.3mm

Viewing area

F Y
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