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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 :6H
4) Driving Method : 1/96 duty, 1/10bias
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 application design for optimal display result

1.2 Mechanical Specifications

1) Outline Dimension :63.8 x47.8 x 9.8MAX
(see attached Outline Drawing for details)

1.3 Block Diagram

(ED
BLA— 1 Backlight Circuit
LCD Panel
128 x 96 pixels
VDD ———
VSS —eo—

/CS,/RSTRS,(/WR),(/IRD), ST75161 or equivalent

(DBO~,DB5),SCLK(DB6),SID(DB7)
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1.4 Terminal Functions

Pin No. Descriptions
AL /10 | 8-bit llel 8-blilt | 4-pi 3-pi 12C ial
-bit parallel | paralle -pin -pin seria
R R 8080 mode | 6800 | SPI(default) | SPI interface
mode
Chip select input pin.
/CS=“L": This chip is selected and the MPU interface is
1 1 /ICS Input |active. Connect to VSS
/CS="H": This chip is not selected and the MPU interface
is disabled(DB7~DBQ0] are high impedance).
Reset signal.
2 2 IRST Input |/RST =L, internal Initialization is executed.
/RST = H, Normal running.
Register Select
3 3 RS Input RS = H, Transferring the Display RAM data | Connect to VDD
RS =L, Transferring the Instruction data
/WR=L->H, R/W =H,
/RD=H; E=L;
Data or Data or
4 - | NCUWR) |lInput Instruction Status
latch into the read form
LCD module the LCD
module Not used,
- leave open or pull Hi
/WR=H, /RD=L,; R/_W_L’ . g g
Data or Status |-, 25
5 - | NC(/RD) | Input read form the :Data or
LCD module Instrup’uon
atch into
the LCD
module
6 - | NC(DBO0O) | I/O
! - | NC(DB1) | /O No connect, leave open
8 | - | NC(DB2) | I/O 8-bit Data bus; ’ '
9 - | NC(DB3) /0 Three state 1/O terminal for
10 - | NC(DB4) | /O display data or instruction
11 = NC(DB5) | 1/0 data When /CS=H. Connect to VDD
12 | 4 [SCLK(DBS6)| /0 DBO~DB7= High serial input clock (SCL)
Impedance SDA_IN, serial input data
13 | 5 | SID(DB7) | I/O SDA_OUT, serial data and acknowledge
output for the 12C interface.
14 | 6 VDD Power Positive Power Supply
15 | 7 VSS Power Negative Power Supply, Ground (0V)
16 | 8 BLA Power Positive Power for LED backlight

1.5 Jumper Functions

Jumper Setting

OPEN

COLSE

Function Descriptions

JP1~JP10,JP13~JP15,JP18,JP20

JP11,JP12,JP16,JP17,JP19,JP21

Set to 8080 mode (8-bit parallel)-default

JP1~JP11,JP13,JP15,JP18,JP20

JP12,JP14,JP16,JP17,JP19,JP21

Set to 6800 interface mode (8-bit parallel)

JP10~JP13,JP19,JP21

JP1~JP9,JP14~JP18,JP20

Set to 4-pin SPI mode (serial)

JP11,JP12,JP16,JP19,JP21

JP1~JP10,JP13~JP15,JP17,JP18,JP20

Set to 3-pin SPI mode (serial)

JP12~JP14,JP19,JP21

JP1~JP11,JP15~JP18,JP20, C11 install OR

Set 12C serial interface

URL: www.topwaydisplay.com
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2. Absolute Maximum Ratings

Items Symbol Min. Max. Unit Condition
Supply Voltage Voo -0.3 4.0 V Vss = OV
Operating Temperature Top -40 70 °C No Condensation
Storage Temperature Tsr -40 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.

3. Electrical Characteristics

3.1 DC Characteristics
Vss= OV, VDD - 33V, Top = 25OC
Items Symbol | MIN. TYP. MAX. Unit | Applicable Pin
Operating Voltage Voo 3.0 3.3 3.6 V VDD
Input High Voltage Vi 0.7Vp - Vob \Y /CS, /IRST, RS,
Input Low Voltage Vi Vss - 0.3Voo Vv IWR(R/W), /RD(E),DB4-
DB7, DBO(SCLK), DB1~
DB3 (SID)
Output ngh Voltage VOH O.SVDD - VDD V }
Output Low Voltage Voo Vss - 0.2V V DBO-DB7
Operating Current lop - 0.89 3.13 mA VDD
3.2 LED Backlight Circuit Characteristics
Vss= 0V, BLA = 3.3V, Top= 25°C
Items Symbol MIN. TYP. MAX. Unit | Applicable Pin
Forward Voltage BLA - 3.3 - V BLA
Forward Current leLa - 48 60 mA | BLA

Cautions:

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

BLA

VSS

NO.of LEDs = 3 pcs

URL: www.topwaydisplay.com
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3.3 8080 Interface

RS >‘£‘f’1m_’

/CS

/WR
/RD

t

'y

COLW
> 4 <
rCC."_ "

3
4

DB7~DB0O
(Write)

‘ rDSﬁ‘_’

DB7~DBO

(Read)

r{JH&?
:A - ‘@

8080 Interface Timing Diagram

Vss= OV, VDD = 33V, Top= 25°C

Item Symbol MIN. TYP. MAX. Unit
Address Setup Time tAWS8 26 - - ns
Address Hold Time tAHS8 0 - - ns
System cycle time(WRITE) tCYC8 208 - - ns
/WR L pulse width(WRITE) tCCLW 91 - - ns
/WR H pulsewidth(WRITE) tCCHW 91 - - ns
System cycle time (READ) tCYC8 520 - - ns
/RD L pulse width (READ) tCCLR 234 - - ns
WRITE Data setup time tCCHR 234 - - ns
WRITE Data hold time tDS8 19.5 - - ns
Output Disable Time tDH8 19.5 - - ns
READ access time tACC8 - 130 ns
READ Output disable time tOH8 13 77 ns

note: signal rise time and fall time should less than 15ns.

URL: www.topwaydisplay.com
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3.4 6800 Interface

RS
R/W

ARE rﬁH& ti

A
—

/CS
* Lovgs
E {f‘ tEI-W'!'H-" }h " tE WL N
L7 Lo o L
Eooe ™ [ I
DB7-DBO
(Write) % 1 i
" Lovs

DBE7-DBO Accs
(Read)

6800 Interface Timing Diagram

Vss= OV, VDD = 33V, Top= 25°C

Item Symbol MIN. TYP. MAX. Unit
Address Setup Time tAW6 26 - - ns
Address Hold Time tAHG6 0 - - ns
System cycle time(WRITE) tCYC6 208 - - ns
Enable L pulse width(WRITE) tEWLW 91 - - ns
Enable H pulse width(WRITE) | tEWHW 91 - - ns
System cycle time (READ) tCYC6 520 - - ns
Enable L pulse width (READ) tEWLR 234 - - ns
Enable H pulse width (READ) tEWHR 234 - - ns
Write data setup time tDS6 19.5 - - ns
Write data hold time tDH6 19.5 - - ns
Read data access time tACC6 - 130 ns
Read data output disable time tOH6 13 77 ns

note: signal rise time and fall time should less than 15ns.
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3.5 4-Line SPI MCU Interface

RS

KC S J 'tC'ES'_b

d_rSSHf

SID

ffff
Eoas™ [Fisa
SCLK 1 taun
t.r _},J
lons | [* sy Iy,
) ) >< ><
h First bit f{,; Last bit

4-Line SPI Interface Timing Diagram

Vss= OV, VDD = 33V, TOP= 25°C

Item Symbol MIN. TYP. MAX. Unit
Serial clock period tSCYC 104 - - ns
SCL “H” pulse width tSHW 39 - - ns
SCL “L” pulse width tSLW 39 - - ns
Address setup time tSAS 26 - - ns
Address hold time tSAH 26 - - ns
Data setup time tSDS 26 - - ns
Data hold time tSDH 26 - - ns
CSB-SCLK time tCSS 26 - - ns
CSB-SCLK time tCSH 26 - - ns
CS “H” pulse width tCHW 0 - - ns

note: signal rise time and fall time should less than 15ns

URL: www.topwaydisplay.com

Document Name: LM12896F CW-1-Manual-Rev0.1.doc

Page: 8 of 17



TO PWAY LCD Module User Manual LM12896FCW-1

3.6 3-Line SPI MCU Interface

1 togy :)/
/f

/CS 4: toss™
— 7/
—
SCLK tuw™|
tf
Lops™™ 1% L5y /o
74/
SID First bit /4 >< Last bit ><
7/
3-Line SPI Interface Timing Diagram
Vss= OV, VDD = 33V, Top= 25°C
Item Symbol MIN. TYP. MAX. Unit
Serial clock period tSCYC 104 - - ns
SCL “H” pulse width tSHW 39 - - ns
SCL “L” pulse width tSLW 39 - - ns
Data setup time tSDS 26 - - ns
Data hold time tSDH 26 - - ns
CSB-SCL time tCSS 26 - - ns
CSB-SCL time tCSH 26 - - ns

note: signal rise time and fall time should less than 15ns
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3.7

12C MCU Interface

-— —

HOWDAT SUDAT

S\ A ¢ |
*ID _/ \ /\
—ty, > €t Pt P et
SCLK \ /
¢ -t /_/
€ s> fsysro
SID \\_ I
12C Interface Timing Diagram
Vss = OV, VDD = 33V, Top= 25°C
Item Symbol MIN. TYP. MAX. Unit
SCL clock frequency fSCL - - 400 KHZ
SCL clock low period tLOW 1.69 - - us
SCL clock high period tHIGH 0.78 - - us
Data set-up time tSU;Data 1.3 - - us
Data hold time tHD;Data 0 - 0.63 us
Setup time for a repeated .
START condition tSU;STA 0.78 ) ) us
Start condition hold time tHD;STA 0.78 - - us
Setup.tlme for STOP {SU:STO 078 i i us
condition
Bus free time between a
STOP and START tBUF 13 } } us
Signal rise time tr 26+0.1Cb - 210 ns
Signal fall time tf 26+0.1Cb - 210 ns
Capacitive load
represented by each bus Cb - - 400 pF
line
gﬁlserable spike width on SW i i 35 ns
note: signal rise time and fall time should less than 15ns
3.8 Reset Timing
Vss=0V, VDD =3.3V, Top =25°C
Item Symbol MIN. TYP. MAX. Unit
Reset time tR - - 1- ms
Reset “L” pulse width tRW 1 - - ms
| fon
RST ¢
—
Igttgmil >< During Reset ... Reset Finished

Reset Timing Diagram

URL: www.topwaydisplay.com
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4. Function Specifications

4.1 Adjusting the Display Contrast

-- This LCD module equipped with latest digital contrast adjustment function.
-- Its display contrast could be adjusted by MCU command. (Please see the command tables
for details)

-- It is recommended to provide a contrast adjustment interface for end-user, where the best
display result could meet the individual preference in mass production.

4.2 Resetting the LCD module

The LCD module should be initialized by setting /RST terminal at low level after the power supply
stable.

4.3 Power off the LCD Module
It recommends that LCD module should enter sleep mode before power off.

4.4 Refreshing The LCD Module

It recommends that the operating modes and display contents should be refreshed periodically to
prevent the effect of unexpected noise.

4.5 Display Memory Map

Page
Address Data LCD Module Top View
D7
0 :
DO
D7
1 :
DO
57 128x96 pixels
5 :
DO
D7
8 :
DO
D7
11 :
DO
Column Address 00h > 7F

| Internal Display RAM Address |

Note: Display start line = 0,INV = 0.

URL: www.topwaydisplay.com Document Name: LM12896F CW-1-Manual-Rev0.1.doc
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4.6 Display Data RAM (DDRAM)

:;_51[}? ] o "
@ | onlps [ 0 1
B __ _ . e |
e =.E{ i o o
2 g o 1 o -
g EE{E} n o
= 28
= o
= gE[O] _° o o | ] . |
i o [] 1
Display Data RAamM ‘ Lig #iﬁ?:lal
Esips o n o
88 loe I B =
Eg el n T - . . e
=53 10 =
B 5 H B i 3 a g = a
" o # E E B ] g
2 Bits Data
M=
OSS DDRAM | LCD
D2M+1| D2M
1 1 1 1
4] 0 0 0
1 0 1 0
(4] 1 1] 1

DDRAM Mapping (4-Level Gray Scale Mode)

om0
! Bh}[ o7l o | 1| 1| 1 0 COMO
COM1
mg D6l 1| 0| 0 [0 0 COM1
] oMz o
o
2 HBH}[ sl o |0 |00 1 COM2
- ——_———
& | com3
=0 BH}[ pi 0 | 1| 1] 1 0 CoM3
= | coms
@ | gl P3l 1|00 fo0 0 COM4
s PR ——
2 coms
@ | ey (] IV 0 1 1 COMS
COME
amp 21 0 |0 f o] 0 COMB
COM
! Bit) ool o1 ] 1 0 0 COMT
Display Data RAM Liguid Crystal Display
DDRAM Mapping (Monochrome Mode)
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4.7 Instructions

COMMAND BYTE

INSTRUCTION
”mwnﬁmmmmmlm

DESCRIPTION

1.Exfarson Command | O 1] i | 1 1 |EXTY1| @ 0 | EXTO |Set extansion insiruchon

Exf[1:0]=0,0 [Extenslon Command 1)

Sal LCD display
2.Display ONOFF 0 (i 1 i i ] 1 1 1 OSSP |DSP=0: Display alf

O5P=1: Display an

Sal invarsa dsplay
Ainvarse Display 0 ] 1 q 1 1] o 1 1 Y |IMY=0: Mormal dspay

IMW=1C Irvarse display

Serl all pinal on mode
4.4 Poel ONIOFF ] o 1] a i ] 0 ] 1 AP |AP=0: Al pixal off mode
AP=1: &l pixel on mode

Sel display conbrol

i ] 1 1 0 ] 1 i 1 L]

GLD :Set CL deviding ratio
DT[7:0] - Sel the nuebsar of duty
LF[4:0] : Sed Keline inversion

1 0 n a a ! oD |CLx| 0 L]

5.0isplay Contnol oou ket
1| 0 | DT7 | OT6 | OT5 | OT4 | OT3 | DT2 | OT1 | D7D |y eot hg invarsian type of
frame at the end of comemon
10| 0 | 0 [LFé| FI |LF3|LFZ|LF1 | LFO |gran cynie
Serl power save mode
8. Fower Save 0 o 1 a L1} 1 0 1 1] SLF (SLP={ Sleap oul moda

SLP=1: Sleap in modéa

oD o o i 1 1 0 1 ] 1 |Set page address
Starling page address:
7.5l Page Addness 1 | 0 | ¥ST | Y56 | ¥55 | ¥54 | Y53 | ¥52 [ ¥S1 | v50 [MWh=YS5:3Th
Erdling papa adoness:
1 YET | YE& | ¥ES | YE4 | ¥YE3 | YE2 | ¥E1  ¥ED [YS=YE=27h
oo o0 il 0 i i i i} 1 |Sel column sddress
Starling column address:
8.5t Column Address | 4 | p | %37 | X568 | XS5 | XS4 | %83 | x82 | X851 | xsp [MOh=XS=8Fh
Ending coumn sdiness:
1 | 0 | XET | ME6 | XES | XE4 | XE3 | BE2 | XE1 | XED [MS:=NE=0OFh
oo 1 i 1 1 1 1 0 0 |Sel normal’ inverss deplay of
9.0ata Scan Direction addres= arnd address scan
1 1] i il L ] 1] My | B 1 |dirgctan
Do o 1 0 1 1 1 0 0
105 riie Data Wi'rite el o DORAM
1|0 |DF | D6 | D5 | D4 | D3 | D2 | D4 | D0
oD oo 1 0 1 1 1 il 1 |Read data from DORAK
11 Raad Data {Cinly far paralkal intarface and
1|1 | D7 | D6 | D5 | D4 | D3 | D2 | D4 DD [E3
oo 1 a 1 o 1 0 i} 0 |Sel partial area
Starling parsal display address:
12 Partial In 1 | 0 |PTST|PTSE|PTSS |PTS4 |PTSY|PTS2 (PTS1 PTE0 (Mh PTS S %Fh
Ending parial deplay addrass;
1 | O |PTET|PTEG|PTES |PTE4 |PTEL |PTEZ [PTE1  PTEQ [MOh=FTE = B6Fh
URL: www.topwaydisplay.com Document Name: LM12896FCW-1-Manual-Rev0.1.doc
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COMMAND BYTE
INSTRUCTION | AD | RAW DESCRIPTION
07T | D6 | DS | D4 (D3 | D2 | D1 DO
13 Partiad Out o fo | 1| al| o] 1| 0| 0o | 1 Extihepasalmoce
I‘ﬂ“-“‘“"‘*‘“""""’i“‘ oo 1| 11| 0| 0| o | 0| o |Enabresdmodilywie
“:‘fj:‘“”"m“""""“‘ ofo | 1| 1] 1] 0| 1| 1|1 0 |[Dicableresdmodiywis
ofo|l1|ael| v o101 e
10| T e | TS | TLe [T | T2 | e | T (FEEEEREE s
16.Serall Area 1| o |e7 | 6w | BLS | BLa | BL3 | BLz | BU1 | BLO EEE?U}E?LMI ":i'r'““ a‘*’m e
1 | 0 [wWSL7|MSLE| NSLS |MSL4 | ML NSz |MeL1 | NsL I‘Snlgl'-ﬂiﬂl" T
1leflo| e o |0 | 0| o |scmiscwm
0 0 1 a 1 ] 1 0 1 i
17 86t Start Line et scroll stan address
1| o |57 | 5| 505 | swa | sus | sz | S0 | Sw
1B.0SC O oflo | 1| 1] e | 1| 0| o | o 1 |[Tumoniseinens cscitator
18.0SC OFF oflo | 1| 1] e | 1| 0| o | 1 o |[Tumomiseimens oscitaor
o | o0 o] 1 |0|o|o0|o0]|o fomamtmm
20 Powes Cantrol om [VE=0-OFF, VE=1: ON
Tk e a0 Vel 0|V VR yRep OFF, VR=1:ON
pflo |1 |ao|e oo 0|01
21,561 Vop 10 o | o | o |voss|vopd | vaeps|vepz |vep! | Vool |Set vop
1ol o | o] o | o | o |ves|vepr voos
Carral Vop
22 Mop Gontrol 0 ] 1 1 L1 1 0 1 1| WOL WOL=D: Vop Increase ans shap
V=1 Voo daciasss one slep
Sel read regisler mode
REG=[r raad the regisier value
E‘ﬂ:“ Regislor oo o1 1| 1] 1| 1| 0 |REGvopsED
REG=1: ragd the register value
of Vop[a:6]
24 Mop 0 ] 0 a 1 ] 0 1 0 1 |Mo oparalion
25 Rmad Status Rrad status byia
{Paralial and IC) R i el el e e e e el
2 Rimad Status ] ] i i i i i i i L1} Read status byse
td-Line ard 3-Line {d-Lirs and 3-Lina SP1)
SPI} 0|1 |07 |06 | D5 | D |D3|D2| 0| Do
27 Data Format Select | 0 | 0 [ 0 [ 0 | o [0 | 1 |oo| o | o |[goThiERe lom Dl
0 ] 1 1 1 1 0 0 Q 9 |Set dsplay mede
28, Display Meds Cikt=0 ;Moo (Deafault)
1 i} 0 a i} 1 o o 0 Okl (D=1 4Gray Scake Mode

URL: www.topwaydisplay.com

Document Name: LM12896F CW-1-Manual-Rev0.1.doc
Page: 14 of 17




TO PWAY LCD Module User Manual LM12896FCW-1

COMBMAND BYTE
INETRUCTION Al | RAW BESCRIPTION
D7 | D6 DS | D4 | D3 | D2 | D1 D0
EnabiaiCitaatie S0 FRAM
28,581 1CON (I 1 1 1 0 1 1 | ICON ICOM=1 : Enabla ICON RAM
(0= - Disable 1CON Rl
Euxt[1:0]=0,1 (Extenslon Command 2)
o a ] i 1 ] i 1] i L]
110 | O a (1] o 0 a a 0
il 0| o il 1] i) i i} il 0
110 o i (1] o 0 a 0 0
1|0 @ a 0 |GL4 | GLE | GL2 | GLi | Gl
1 i ] i O | GL4 | GLI | GL2 | Gl GLD
1 10| ® a 0 | GL4 | GL3 | GLZ | GLY | GAD
i 0| o a 1] i) i} a a
Sal gray scale leved
30, Sel Gray Leval 110 W 0 (1] o 0 a i 0 |GLMOF Set Light Gray Lavel
110l 0| 0| 0 |God|cos|coz|col | coo|oCn-Dk Sel Dark Gray Lavel
1 i ] i L] ] o ] i
110 b a (1] o 0 i a
i 0| b a 4 | GOd | c03 | G02 | GD1 | GOD
1 i 0 i O | GOY | GD3 ) GD2 | GO GDO
10| b a 0 | GOd | G03 | G02 | GO1 | GO
i il 0 i { ] 1] i | 0
110 b i (1] o 0 a i 0
0| o a 1 i i a 1 0
31 Analog Circuit S 1]9] @ i ! ¢ o o i ¢ %fﬂﬁfﬁfﬁlm-
Lk sed ' Sler mth sed
1 /0| O a (1] o 0 0 | BEY1 | BED gﬁwrs.,.tmmnnm
110 o il 0 0 0 | B=2 | BS1 | BSD
oo 0 i 1] 1 ] a i 1 |Sel booster level
312 Booster Leval BET=0: %8
110 1 1 1 1 1 a 1 | BST [BsT=1:%10
Pmrt;.-p-&
33. Driving Salact o0 o 1 (1] 0 o a 0 | D8 |DS=k Inenmal {Defaum)
05=1 -Exteamial

0 a 1 1 ¥ 1 0 1 1 1 |5l auto-read instruction
3 Auty Read Caondol XARDO=] Erable auto naad
1 a 1 i} 0 [MARD| 1 1 1 1 |[RARD=1: Disable aulo read

o|a| 1 1 1 o [ oo | 0| 0 |oTPRWRED control
gi-nﬂ;: WR/RD W R/RD=0: Enable OTP read
1ol 0| @ |Gyl @[ 0| 0| 0| 0 WRRD=Enable OTP write

A60TP Control Ot K] a 1 1 i o 1] a i} 1 |OTP cantral oul

AT.OTP Wrika 1] a 1 i i L] 1] 1] 1 1 |OTF wrile
JEOTP Read ] ] i 1 i ] 0 ] 1 1 |OTP read
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COMMAND BYTE
INSTRUCTION | A0 |RIW [~ e DESCRIPTION
e N B R R R R R s WO
tl |0 1 1 o 0 1 |Gtri=0: Enable OTP Selection
ggt?rT; Programming ? z ; ; ; z 1: : ? : OTP programming setting
0o | o | 1 T 1 oo oo
10| o | 0o | o |FRA4 FRA3|FRA2|FRA1|FRAD
41 Frame Rate 10| o | o | o |FRB4 FRB3|FRB2|FRB1|FRBO t';r;“;:r;?b?_;fa‘ﬂ;gi” different
10| o | o | o |FRca/FRC3|FRC2|FRC1|FRCO
10| o | o | o |FRD4FRD3|FRD2|FRD1|FRDO
oo | 1 1| 1 1 00| 1]o
;2; J:;nperamm 1] 0| 0 |TAs | TAS | TA4 | TA3 | TA2 | TA1 | TAD Temperature range seting
10| o |TB6 |TB5|TB4 | TB3 | TB2 | TB1 | TBO
1 10| o |Tce|Tes | Tea | To3 | Toz | Ter | Teo
0o o 1 1 | 1 1 o | 1] 0| o0
1 | 0 |[MT13|MT12|MT11|MT10 | MT03 |MTO2|MTO1 |MTOO
1 | 0 |MT33|MT32|MT31|MT30 | MT23|MT22|MT21 |MT20
1 | 0 |MT53|MT52|MT51|MT50 | MT43 |MT42|MT41|MT40
f;?g;eixemmm 1 | 0 |MT73|MT72 | MT71|MT70 MTE3 | MT62 |MTE1 |MTe0 | Set temperature gradient
Compensation ] o |MT93 |MToz |MTe1 [MTeo MTe3 [MTez | MTa1 IMT80 compensation coefficient
1 | 0 |MTB3|MTB2|MTB1 MTBO MTA3|MTA2|MTAT [MTAO
1 | 0 |MTD3|MTD2 MTD1|MTDO MTC3|MTC2|MTC1|MTCO

1 | 0 |MTF3|MTF2|MTF1 MTFO|MTE3|MTE2|MTE1 |[MTED
Ext[1:0]=1,1(Extension Command 4)
o | o | 1 1t o | 1] 0| 1 1 0 |Enable OTP

44 Enable OTP EOTF =0 ; Disable (Default)
1 0 0 0 0 |EQCTRP| 0O 0 0 0 |EOTP =1 ; Enable

Note:  *1. Do not use any other command not listed, or the system malfunction may result.
*2. For the details of the Display Commands, please refer to ST75161 data sheet.

URL: www.topwaydisplay.com Document Name: LM12896F CW-1-Manual-Rev0.1.doc
Page: 16 of 17




TO PWAY LCD Module User Manual LM12896FCW-1

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 COG) 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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