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1. Basic Specifications

1.1 Display Specifications
1) LCD Display Mode : FSTN, Positive, Transflective

2) Display Color : Display Data = “1" : Dark Gray (*1)
: Display Data = “0" : Light Gray (*2)

3) Viewing Angle 1 6H

4) Driving Method : 1/160 duty, 1/12 bias

5) Back Light : White LED backlight

Note:
*1. Color tone may slightly change by Temperature and Driving Condition.

*2. The Color is defined as the inactive / background color
*3. Fine Contrast adjustment function is necessary in the application design for optimal display result

1.2 Mechanical Specifications

1) Outline Dimension : 85.1 x61.6 x 9.5 MAX(exclude FPC)
(See attached Outline Drawing for details)

1.3 Block Diagram

LCD Panel
240 x 160 pixels

DO~D7  e— ST7586S
IF1, IF2, IF3, /CS./RST,A0/WR/RD e
VDDA, VDD,VM,VO,XVONVG _____| or
VSSESD —— equivalent
BLK  —— Back Light Circuit
BLA —
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1.4 Terminal Functions
_ Descriptions
Pin No. | pin Name | 1/O 8080 mode — 4-SPI 3-SPI
(default) mode mode mode
1 ESD Power | Connected Ground
2 ESD Power | Connected Ground
Register Select
AO(SCL) Input | RS=HIGH: data on DBO to DB7 is display data Serial clock input
3 RS=LOW: data on DBO to DB7 is control data
/WR=L->H, /RD=H; R/W=H,E=H; Not used,
Data or Instruction Data or Status | connectto VDD
4 /WR(R/W) | Input | latchintothe LCD read from the LCD
module module
R/W=L,E=H->L;
Data or Status
latch into the LCD
module
5 DO(SDA) /O 8-bit Data bus; Serial data input
D1(A0) Three state 1/0 terminal for display data or Register Select | Not used
instruction data AO=HIGH: connect
when /CS=H, DO~D7=High Impedance Transferring to VDD
the Display Data
AO=LOW:
Transferring
the Control Data
7 D2 Not used,
connect to VDD
12 D7
/WR=H, /RD=L; R/W=H,E=H; Not used,
Data or Status read Data or Status | connect to VDD
13 /IRD (E) Input | form the LCD module | read from the LCD
module
R/W=L,E=H>L,;
Data or Status
latch into the LCD
module
14 IRST Input | Reset input pin. When /RST is “L”, internal initialization procedure is executed.
15 IF1 These pins select interface operation mode.
IF1=L, IF2=H, IF3=H 80 series 8-bit parallel
IF2 Input | IF1=L, IF2=L, IF3=H 68 series 8-bit parallel
IF1=H, IF2=H, IF3=L 8-bit serial (4-Line)
17 IF3 IF1=L, IF2=H, IF3=L 9-bit serial (3-Line)
Note: Refer to “Interface Selection” for detailed information.
Chip select input pin.
18 /CS Input | /CS =“L": This chip is selected and the MPU interface is active.
/CS =“H": This chip is not selected and the MPU interface is disabled (D[7:0] are high
impedance).
19 VDD Power | Power Supply
20 VDD Power | Power Supply
21 VSS Power | OV Supply, Ground (0V)
22 VDDA Power | Power Supply
23 VM Power | VM is the non-select voltage level of COM-drivers
24 VO Power | Positive operating voltage of COM-drivers.
25 XVO0 Power | Negative operating voltage of COM-drivers.
26 VG Power | VG is the power of SEG-drivers
27 ESD Power | Connected Ground
28 ESD Power | Connected Ground
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Absolute Maximum Ratings
Iltems Symbol Min. Max. Unit | Condition
Supply Voltage Vb -0.3 +3.6 V | Vss =0V
Input VOItage VN -0.3 Vpp+0.3 V VSS =0V
Operating Temperature Top -20 +70 °C | No Condensation
Storage Temperature Tst -30 +80 °C | No Condensation

Cautions:

Any Stresses exceeding the Absolute Maximum Ratings may cause substantial damage to the device. Functional
operation of this device at other conditions beyond those listed in the specification is not implied and prolonged exposure
to extreme conditions may affect device reliability.

2. Electrical Characteristics

2.1 DC Characteristics

Vss=0V, Vpp=3.3V, Top=25°C
ltems Symbol MIN. TYP MAX. Unit | Condition /

. Application Pin

Operating Voltage Vbp 3.0 3.3 3.4 V | VDD
Input High Voltage Vi 0.8xVpp - Vob V /IRST, /ICS, A0, /IWR, /IRD,
Input Low Voltage \/1 0 - 0.2xVpp V DB0O~DB7
Operating Current lop - 1.06 2.65 mA | VDD
2.2 LED Backlight Circuit Characteristics

BLK=0V,BLA=3.3V ,Top=25°C
Iltems Symbol MIN. TYP. MAX. Unit | Applicable Pin
Forward Voltage BLA - 3.3 - V | BLA
Forward Current IsLa - 76 100 mA | BLA

Cautions:

Exceeding the recommended driving current could cause substantial damage to the backlight and shorten its lifetime.

BLA

BLK

L
1+
L 1+
e
L
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2.3 AC Characteristics

2.3.1 8080 Mode System Bus Timing

AO Lans™ < Laris
/CS
B taven >
/WR _ octw A4 Loonw 2
/RD t 1 tocir = oo
Lpsg™ [ Lous
D[7:0]
(Write)
¢ Lous
D[7:0] e
(Read)
Vee=OW, V=33V, Toe=25°C
Item Signal Symbol Caondition Min. Max, Unit
Address setup ime tAWE AR 1AWE 10 —
Address hold time - tAHS 10 -
System cycle time (WRITE) tICYCa 343 —_
MWR L pulse width (WRITE) WR tCCLW 143 —
MR H pulse width (WRITE) tCCHW 143 -
System cycle time (READ) tICYCE 714 - =
/RD L pulse width (READ) IRD tCCLR 314
/RD H pulse width (READ) tCCHR 314
WRITE Data setup time D38 28 —
WRITE Data hold time DB{7 0] 1DHE 28 —
READ access time tACCE CL=30pF — 143
READ Output disable time tOHE CL =30 pF [ T ’
Note:

1. The input signal rise time and fall time (tr, tf) is specified at 10 ns or less.
2. Please refer to ST7586S data sheet for details.
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2.3.2 6800 Mode System Bus Timing

A0
R/W Caws™ L
/CS
& Loves »
E Levmw ne Lewew w
¢, 7H Lewnr ¢ Lo p
pss ¢ s
D[7:0]
(Write)
¢ Loms
D[7:0]
(Read)
4
Vee=0W, V50=3.3V, Toe=25°C
Item Signal Symbaol Condition Min. Max, Unit

Address setup time a0 LAWE 10 =
Address hold time i tAHG 10 —

stem cycle time (WRITE) tICYCH 43 —
Sy y
Enable L pulse width (WRITE) tEWLW 143 -
Enable H pulse width (WRITE) E IEWHW 143 -
System cycle time (READ) ICYCh 714 -
Enable L pulse width (READ) tEWLR 314 —
Enable H pulse width (READ) tEWHR 314
Wnite data sefup time IDS6 i -
Write data hold bme DB(7-0] tDHE 28 —
Read data access time tACCE CL= 16 pF — 143
Read data output disable time tOHG CL=16pF T Tr

Note:

1. The input signal rise time and fall time (tr, tf) is specified at 10 ns or less.
2. Please refer to ST7586S data sheet for details.
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2.3.3 SPI Mode System Bus Timing(4-Line)

fCS —1t, Loss—> i Loww—
i
ff 2

A

< tscy

— ”
sCL aLw—P] Loy /

tr =14, Fr 1

—Lapa—| [&LapH .

/ | \ I
SDA ) . .

\ First bit / 7/ Last bit

Wee=OW Wop=3.3V, Tae=25°C
Iterm Signal Symbol Condition Min. Max. Unit
Serial clock period 1SCYC 143 —
SCL "H" pulse width SCL ISHW 62 —_
SCL "L° puise width tSLW 62 —
Address setup time 40 1SAS 28 =
Address hold time ; ISAH 28 — e
Data setup time SDA 1SDSs 28 —_
Data hold time ISDH 28 —
ICS-SCL lime IC3SS 28 —
ICS-3SCL time ICS ICSH 28 —
ICS “H” pulse width ICHwW 10 —
Note:

1. The input signal rise and fall time (tr, tf) are specified at 10 ns or less.
2. Please refer to ST7586S data sheet for details.

2.3.4 SPI Mode System Bus Timing(3-Line)

| +
/CS Mi‘csrﬁ » "l—ﬁ:.w—bl
!1—I'.m:
L. ?!—11 I
Llffs.bs—l' l*l-"s.oh

.-"‘III.-"JIJ \\
SDA >(4\ First bit / i >< Last bit /
i

SCL
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Ves=0W, Vop=3.3V, Toe=25°C

; s Rating ;
Item Signal Symbol Condition - Unit
Min. Max.

Serial Clock Period iSCYC 143 i
SCL "H" pulse width 5CL tSHW 62 —
SCL "L" pulse width tSLwW 62 e
Data setup i 28 .

p time SDA tsDS ns
Data hold time tSDH 28 —
Y CS SCL i LR, i —
il 1 i /CS tCSH 40 =
/CS"H” pulse width tCHW 10 —

Note:

1. The input signal rise and fall time (tr, tf) are specified at 15 ns or less.
2. All timing is specified using 20% and 80% of VDD as the standard.

2.4 Reset Timing

l¢ ¢ N
o ‘RW v
IRST
" ¢ ol
* [ >
Interal . .
Status During Reset ... f. Reset Finished
VSS=0V,VDD=3.3V,Ta=25°C
Item Symbol Condition Min. Max. Unit
Reset time tR 171 — ms
Reset “L” pulse width tRW 14 — us
URL: www.topwaydisplay.com Document Name: LM240160XCW-Manual-Rev0.1
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LM240160XCW

3. Function Specifications

3.1 Application circuit(Example)
- Internal Boosting

- 8080 mode
LM 240160XC0N
-
oo®RFgLs = = oowno
1 = = B/A_HA
WWZS800083880eeee5525
AnrdedaNdagd e gogn o
e g g g g g g g g g (5t |
| | UL
] ﬂég E a
L9 e - T
e ©8
u =
CEEEEEEEERE
q: ccg 55: = ]
SIS S / QF
1.0u
TO MCU 1206
c7
0.01uF
0805
.|
VSS
al
Note:

Please refer to the ST7586 data sheet for details

3.2 Adjusting the Display Contrast
- This LCD module equipped with latest digital contrast adjustment function.

Cé
—1.0uF
1206

1.0uF
1206

V55

- lIts display contrast could be adjusted by MCU command. (please see the command tables for details)
- Itis recommended to provide a contrast adjustment interface for end-user, where the best display result

could meet the individual preference in mass production.

3.3 Resetting the LCD module

The LCD module should be initialized by using /RST terminal.

While turning on the VDD and VSS power supply, maintain /RST terminal at LOW level.

After the power supply stabilized, release the reset terminal (/RST=HIGH)
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3.4 Display Memory Map

Column Add (dec)
0 1 78 79
LINE | D7,D6 | D4,D3 | D1,D0 | D7,D6 | D4,D3 | D1, DO D7,D6 | D4,D3 | D1,D0 | D7,D6 | D4,D3 | D1, DO
0
1
2
240x160dot
157
158
159
Pixel mapping (Top View)
Note:

*1. Based on the top view of the LCD module
*2. The above is memory map based on:
MX[1:0]=11 , MY=1
Inverse Display = Normal
All Pixel ON/OFF =OFF
Display ON/OFF = ON
Partial Mode = OFF
Start Line =0
Display Mode = Monochrome mode
Display Duty = 1/160
*3. 1Byte data in Column Add relate to 3 pixels
*4. D7D6/D4D3/D1D0=11, on dot ; D7D6/D4D3/D1D0=00, off dot ; D5,D2 has no function
*5. please refer to ST7586s datasheet for details and gray scale operation

URL: www.topwaydisplay.com Document Name: LM240160XCW-Manual-Rev0.1
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3.5 Command Table
The following setting should be issue to LCD module after hardware reset.
COMMAND BYTE
INSTRUCTION RIW DESCRIPTION
A0 DB7| DBe| DBS| DB4| DB3| DBZ| DB1| DBO
NOP 0 0 0 4] U] 0 1] ] 0 0  |No operation
RESET 0 0 ] 0 0 0 0 i) 0 1 SofMware resel
Sel power save mode
Fower Save 0 0 V] 0 o] 1 o [} i) SLP [BLP=0: Sleep in mode
SLP=1: Sleep oul mode
Set partial mode
Partial Mode 0 0 0 4] ] 1 ] ] 1 PTL |PTL=0: Partial mode on
PTL=1: Partial mode off
Set inverse display mode
Inverse Display 0 0 0 4] 1 0 1] ] 0 IMV [INV=0: Normal display
INW="1 Inverse display
Set all pixel on mode
All Pixel OMNIOFF 0 0 ] 0 1 0 ) ] 1 AR 1AP=(: Al pixel off mode
AP=1. All pixel on mode
Sel LCD display
Display QN/OFF 0 0 0 o 1 0 i [} i) DSP |DSP=0: Display off
DSP=1: Display on
0 0 ] i 1 0 1 i} 1 0
Set column address
1 0 | XS15|XS14 | XS13 | XS12 | XS11 | XS10 | XS9 | XS8 |siarting column address:
Set Column Address 1 o ¥37 | x56 | xo5 | %54 | xs3 | xs2 | x5 | xoo |0OhEXS<FFh
1 | 0 [XE1s|xE14 | XET3 | XET2 [ XET | XETO | XE9 | XEB |L0dng colyn address:
1 0 | KE7 | XE6 | XE5 | XE4 | XE3 | XE2 | XE1 | xE0 S
0 0 ] 0 1 0 1 ] 1 1
Set row address
1 0 |YS15|YS14 | YS13 | ¥S12| YS11|YS10| YS9 | ¥56 |siaring row adaress:
Zet Row Address 1 0 ¥37 | ¥S6 | ¥S5 | YSd4 [ ¥YS3 | Y32 | Y81 | ¥S0 |00hsYS:S9Fh
Ending row address:
1 0 YEI1S [ YE14 | YE13 | YE12 | YE11 | YE1O | YES | YEB YS = YE = 9FH
1 0 YET7T | YE6 | YE5 | YE4 | YE3 | YE2 | YE1 | YED
0 0 i) 0 1 0 1 1 f] [¥] )
Write Display Data Write display data to DDRAM
1 0 oy D& D3 D4 03 D2 o1 Do
) ] 0 0 0 1 i] 1 1 1 0 |Read display data from
Read Display Data
play 1 1 D7 | 06 | D5 | D4 | 03 | D2 | D1 | Do |DPDRAM
0 0 0 0 1 1 o 0 0 0 Sel p@ﬁjm area
1 0 PTS15(PTS14|PTSI2|PTS12(PTS 1 |PTS10| PTSS | PTSE [Partial display address star:
) ) D0OR S PTS Z9FN
Partial Display Area 1 0 |PTST|PTS6 | PTS5 | PTS4 | PTS3 | PTS2 | PTST | PTSO |oonia) display address end:
1 0 [PTE15|PTE14|PTE13|PTE12|PTEV|PTE10|{ PTES | PTES [00h = PTE = SFh .
1 | 0 |PTE7|PTES | PTES | PTE4 | PTES | PTE2 | PTET | PTEQ |DioPiay Area. 64 Duty = 160
0 0 ] 0 1 1 ] 0 1 1 Sel scrofl area
1 o | 1a7 | TAG | Tas | TA4 | TA3 | TAa2 | TA1 | TaD |TOP Ared: TA=DOR~ADR
Scroll Area Serolling Area: SA=00h~ADh
1 0 SAT | SAGE | SAS | SA4 | SA% | 542 | 5A71 | sAD Ballom Area: BA=D0R~ADR
1 0 BAT | BAS | BAS | BA4 | BAZ | BA2 | BAT | BAD |TA+SA+BA=160
Sel scan direction of COM and
0 o o 0 1 1 0 1 1 0 |sEG
MY =0, COMO=>C0OM159
" MY=1. COMI59=C00MD
Display Confrol
Spiay Lonto MX[1:0]=(0.0)"
1 0 MY | M1 0 1] Mx0 o 0 0 |SEGD>SEG3E3
MX[1:0]=(1.1}:
SEGIE3I5EGD
0 0 0 0 1 1 0 1 1 1 |Set display start line
Start Line
1 0 a7 | 86 | 85 | =4 | 83 | 82 | 81 | so |S=00h-9Fh
URL: www.topwaydisplay.com Document Name: LM240160XCW-Manual-Rev0.1
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Command Table (continue)
INSTRUCTION | AD | RW SCMANS SYTE DESCRIPTION
DB7| DBG&| DBS| DB4| DB3| DB2| DB1| DBOD
Set display mode
Display Mode 0 0 0 1] 1 1 1 L] 0 M |M=0: Gray mode
ki=1: Monochrome mode
Enalle DDRAM 0 0 0 0 i 1 1 0 1 ]
Enable DDRAM interface
Interrace 1 0 0 0 0 0 0 0 1 0
Display Duty L i L L 1 LR . . 9 lset display duty DT=03h-9Fh
1 i DT? | DTE | DTS | OT4 | DT3 | DT2 | DT1 | DTO
) 1] ] 1 1] i i 1] 0 ] 1 |Sel first output COM
First Qutput COM i
1 0 |Fcr | Fce | Fos | Fo4 | Fo3 | Fe2 | Fot | Foo [FC=00N-5Fh
FOSC Divider 2 d : J . t i 4 . . Set FOSC dividing ratio
1 0 0 0 i 0 0 0 |FOD1|FODO
N 0 0 1 0 1 1 0 1 0 i e
Partial Displa Sel partial display mode
i 1 ] 1 0 1 0 0 0 0 0 i e
MN-Line Inversion 0 o . L ! 1 a ! ° L Set N-Line inversion
1 1] ] 0 i ML4 | NL3 | NL2 | NL1 | NLD
Read modify write control
AW =0: Enable read modify
Read Modify Write 0 0 1 0 1 1 1 0 0 RMW [write
RMW=1: Disable read modify
wirite
0 0 1 1 0 0 0 0 0 i
Zel Vop 1 0 | vop7 | vope | vops | Vopd | vopa | vop2 | Vop1 | vopD |Set Vop
1 1] - - - - - - - Vops
“op Increase a0 1] 1 1 0 1] 0 0 0 1 ‘Yop increase one step
Yop Decrease 0 0 1 1 0 8] 0 0 1 0 |[Vop decrease one step
BIAS System L g : L d 8 a ¢ ) L Set BIAS system
1 1] - - - - - B52 | BS1 | BS0
Booster Lewvel g f - ! D g . L g 2 Set booster level
1 1] - - BST2 | BST1 | BSTO
5 1 1
Vop Offset A L g1l 0. ) Set Vop offset
1 a 0 | VOFE |VOF5| vOF4 | VOF3 | VOF2 | VOF1 | VOFD
Analog Contral = g 1 . 0 L g i i i Enable analog circuit
1 0 0 0 i i 1 1 i 1
0 0 1 1 s} 1 ] 1 1 1 |Auto read control
Auto Read Control XARD=0: Enable auta read
1 a 1 0 0 |XARD| 1 1 1 T [XARD=1: Disable aulo read |,

Note:

Please refer to ST7586S data sheet for details
R/W=0 means it is a write function, R/W=1 means it is a read function

AO0=0 means it is a control data, AO=1 means it is a display data
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4. Design and Handling Precaution

1. The LCD panel is made by glass. Any mechanical shock (eg. dropping form high place)
will damage the LCD module.

2. Do not add excessive force on the surface of the display, which may cause the Display
color change abnormally.

3. The polarizer on the LCD is easily get scratched. If possible, do not remove the LCD
protective film until the last step of installation.

4. Never attempt to disassemble or rework the LCD module.

5. Only Clean the LCD with Isopropyl Alcohol or Ethyl Alcohol. Other solvents (eg. water)
may damage the LCD.

6. When mounting the LCD module, make sure that it is free form twisting, warping and
distortion.

7. Ensure to provide enough space (with cushion) between case and LCD panel to prevent
external force adding on it, or it may cause damage to the LCD or degrade the display
result.

8. Only hold the LCD module by its side. Never hold LCD module by add force on the heat
seal or TAB.

9. Never add force to component of the LCD module. It may cause invisible damage or
degrade of the reliability.

10. LCD module could be easily damaged by static electricity. Be careful to maintain an
optimum anti-static work environment to protect the LCD module.

11. When peeling off the protective film from LCD, static charge may cause abnormal
display pattern. It is normal and will resume to normal in a short while.

12. Take care and prevent get hurt by the LCD panel sharp edge.

13. Never operate the LCD module exceed the absolute maximum ratings.

14. Keep the signal line as short as possible to prevent noisy signal applying to LCD module.

15. Never apply signal to the LCD module without power supply.

16. IC chip (eg. TAB or COQG) is sensitive to the light. Strong lighting environment could
possibly cause malfunction. Light sealing structure casing is recommend.

17. LCD module reliability may be reduced by temperature shock.

18. When storing the LCD module, avoid exposure to the direct sunlight, high humidity, high
temperature or low temperature. They may damage or degrade the LCD module
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