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12864TM545A

1. Feature/ B =%tk

Display resolution/ i FE£L  : 128(w)*64(h)

Display mode/ & /~#:,  : FSTN ,Positive(or Negative), Transmissive
Driving method/2kz) )7 = : 1/64 Duty , 1/9 Bias

Viewing direction/f}. fi : 6:00 o’clock

Backlight/?5 : LED , White(or Green,Blue,Other)
Built-in controller/#=1il2s  : ST7565R

Operation temp/ TAE#HE :-20°C~70°C
Storage temp/fit {7 /g :-30°C~80°C

2. Mechanical Specifications/4Mg R~} it

2.1 R~TH#ik

Dimensional outline (W*H*T)/#} E L~

Viewing area (W*H)/#is X~
Dot pitch (W*H)/ 5 #E
Dot size (W*H)/ & K/

2.2 Outline Dimension #MNERSTE

: 54.0mm*50.0mm*7.0mm
:44.0mm*29.0mm
: 0.31mm*0.39mm
: 0.29mm*0.36mm
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12864TM545A

3. Pin description/PIN fiif#iid

CON1 (8 fr3FH)

Pin No. Pin Name Function

1 RD Read (/RD ) control signal input. K

2 WR Write (/WR ) control signal input. 5

3 A0 (RS) Data/Command control L FETR 2 B

4 IRES Rester $=X1A

5 /CS1 Chip selection input Jrik

6 BLA Backlight Positive Power (3.3V or 5.0V ) G HIEIER 3.3V 8 5.0V
7 VSS Negative power supply,0V Ho

8 VDD Power supply voltage (Positive) HYE 3.3V 5 5.0V
9 D7 (SDA)

10 D6 (SCLK)

11 D5

12 D4

8 Bit Date bus g

13 D3

14 D2

15 D1

16 DO

CON2-S (SPI£1)

Pin No. Pin Name Function

1 VSS Negative power supply,0V Ho

2 VDD Power supply voltage (Positive) HLJE 3.3V 8¢ 5.0V
3 SDA (D7) Serial data input SPI %4

4 SCLK (D6) The serial clock input SPI Hi I
5 A0 Data/Command control e FETE 4 B
6 IRES Rester AL
7 /CS1 Chip selection input Jrik
8 BLA Backlight Positive Power (3.3V or 5.0V ) ¢ HJAIEMH 3.3V 5§ 5.0V
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12864TM545A

CONB3-P (8 fr3FH)

Pin No. Pin Name Function
1 VSS Negative power supply,0V Ho
2 VDD Power supply voltage (Positive) HLYE 3.3V B 5.0V
3 NC (P/S) AR CEOF R
4 A0 (RS) Data/Command control e 2 B
5 WR Write (/WR ) control signal input. 5
6 RD Read (/RD ) control signal input. K
7 DO
8 D1
9 D2
10 D3
8 Bit Date bus g
11 D4
12 D5
13 D6
14 D7
15 NC (C86) 2 (N B PR
16 /CS1 Chip selection input Jrik
17 /IRES Rester =K
18 NC (VOUT) 2R (EAN R D
19 BLK Backlight Negative Power (0V) HOLHL R oV
20 BLA Backlight Positive Power (3.3V or 5.0V ) ¥ )GHIEIERN 3.3V 8 5.0V
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4. Absolute Maximum Ratings/fRE S

ltems Symbol MIN. MAX. Unit Condition
SUppl Volge LI |G g0 | v [T seeov
Input Voltage/4ii \ Hi & VIN -0.3 Vbo+0.3 \% Vss = OV
LED forward current/#5 Yt HL it If 30 40 mA ---
Operating Temp./ T /f3 /% Topr -20 +70 i --—-
Storage Temp./fifi {7 /& Tst -30 +80
5. Electrical Characteristics/HS4F 4
5.1 Typical Electrical Characteristics
(Vss= 0V, Vob = 3.3V + 10%, Top = 25°C)
ltems Symbol MIN. TYP. MAX. Unit | Condition Pin
Operating Voltage/ T 1 Hi [t VDD 2.7 3.0 23 VDD
LCD Operating Voltage Vop - 9.0 - v VO
Input High Voltage/#i A i Hi ViH 0.8 Vbp - VDD Y, AO,W/R,RD,
Input Low Voltage % AN HL ViL 0 - 0.4 Vbp \Y bO-b7
Output High Voltage %t i Hi s VoH 0.7 - \/bD V DO~D7
Output Low Voltage % H i HL & VoL 0 - 0.2 \Y; DO~D7
Supply Current/fit H, B Jii IbD 0.6 8 mA VDD, VSS

Note 1:

5.2. Timing Specifications
5.2.1. 8080 Mode System Bus Timing (8080 F:H I FE)

There is tolerance in optimum LCD driving voltage during production and it will be within the specified range.

AD
Pt o WS ] mal S gy
g —————
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f——%tcclwt teclry————
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Io~D7? (Read)
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522.

Al RAw

fLCE1

Do~D7 Cwrite?

6800 Mode System Bus Timing (6800 3£k EE)D
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DO0~D7 (Reuad>? A V
5.2.3 [0k SPI & OKFE
The 4-line SPI Interface
e tooss » e toas
CS1 b
{Cs2="1")
- tsas taax '-J
AD
- tscve |
- tsLw *
scL /]
[ - faHw "
| tr
- taos * tso- >
5 K
Itemn Signal Symbol Condition Ratng Units
Min. Max.
4-line SPI Clock Period Tscye 100 —
SCL "H" pulse width SCL  |Tshw 50 —
SCL “L" pulse width Tsiw 50 —
Address setup time AO Tsas 30 —
Address hold time TsaH 20 —_ ns
Data setup time 8| Tsos 30 —
Data hold time TsoH 20 —_
CS-SCL time cs Tcss 30 —
CS-SCL time TesH B0 —_
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5.24

RST

Internal
Status

Reset timing (EAL)

g T

- During Reset ...

.

Reset Finished

Ficure 15: Reset Characteristics

(1.65V < Voo < 3.3V, Ta= =30 to +85 C)

Symbol Signal Description Condition Min. Max. | Units
trw RST Reset low pulse width - s
¢ RST,, Reset to Internal Status A mS
# Internal Status pulse delay
6. Backlight Characteristics/& Y41k
ltems Symbol | MIN. TYP. MAX. Unit Condition
Forward Voltage/H [+ \i 2.8 3.0 3.1 \ If=30mA
Reverse current/Hji Ir 30 40 mA Vr=3V
Peak wave length/ji A nM If=30mA
Luminance/5% % Lv Cd/m? [f=30mA
Color /g, White (E@u EZ%;H\:'?@@)
7. Electrical-Optical Characteristics/J6224¢ ¢
ltems Symbol Condition MIN. TYP. MAX. Unit NOTE
- S Tr 185
Re‘sponse time/ J . Taz 95°C ms 5
INTE] Tf 200
Contrast ratio/} Lt & Cr Ta=25C --
Viewing angle range/ o degree 3
o Cr=2 -40 40
LA e

Note 1. Definition of response time

s __:I_____ 5 :—[:_______ :—I:_______ i[_l—;'i ST

o R s e LR oo L :F_______ -

nan-selected

selected

non-sel ected

100%

907

TriRise tirme

Tr

10%

_—
Tf| Tf:Fall time
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Note2 . Definition of Contrast Ratio‘Cr’

Brightress

Brightness of non-se lected segnent(B2)

=

Brightness of selected segrentiBL)

Oriving Vol toge

Brighkness curve for selected segrent

Brightness curve for ron-selected segnent

Note 3. Definition of Viewing Angle Range * 6’

€ =L BO" )
¢ 12003

Marrol (8=07 3 /'h'ie'ulng Angle Range B

. Control and display commands/$§& it

Code Function
No. [ Instrctions
ol x
lz|2|c|8|8|3|8|a|a|8
) Z | DON=0,display off
1 | Display ON/OFF oj1fof1{of1|0f1)1]{1(Q DON-=1 display on
2 | Display start line set 1 0 Display start address | Set the display RAM display start line address
3 | SetPage Address 1 O] 1| 1| Page address | Set the display RAM Page address
ser COIumh Address 0|1{0|0[0|0]1| ColAdd Set the upper-4-bit of column address counter
4 (Upper-4 bits)
ser COIumh Address 0/1/0|0|/0|0[0| ColAdd Set the low-4-bit of column address counter
(Lower-4 bits)
5 | Read Staus 0]0]|1 Status 0| 0| 0| 0| Read the status data
6 | Write Display Data 1{1]0 Write Data Write data into the display RAM
7 | Read Display Data 1{0]1 Read Data Read data from the display RAM
o | Set the display RAM address SEG output
8 | ADC Select 0/1|0|1]0|l1[0|0]|0]|0|Q]| Correspondence
<| ADC = 0,Normal. ADC = 1,Reverse
L > REV =0, Normal
9 Normal/Reverse Display o110 1{0j1(0f0]1]|1 % REV = 1. Reverse
o = | EON =0, Normal
10 | Entire Display ON/OFF of1j0(1{0j1(0f0]1]|0 8 EON = 1, Entire display ON
) 2 Bias = 0, 1/9 Bias
11 | SetLCD Bias 0oj1|0|1|0|1|0f0|]0]|1 2| Bias = 1, 1/7 Bias
12 | Set Read-Modify-Write 1 111]1 0] 0| 0| 0| Enter the “Read-Modify-Write” mode
13 | Reset Read-Modify-Write 1 111)1 0| Clear the “Read-Modify-Write” mode
14 | Reset 1 111)1 0| 0| 1| O Resets the LCD module
Set the COM scanning direction
]_:n 1.1, SHL=0, Normal
15 | SHL S elect 0[14011]1)1010|F SHL = 1, Flipped in y-direction
* = don’t care terms
Set the power circuit operation mode
VF : LCD Supply Voltage Follower
16 | Power Control Set ol1|o|o|lo|1|o|2|Q|L|%|VR:LCD Supply Voltage Regulator
VF : LCD Supply Voltage Converter
(1L=ON, 0= OFF)
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17 | Regulator Resistor Select 0/1|]0|0|0|1]|0]| 0] Ratio Set the built-in resistor ratio (Rb/Ra)
Electronic volume mode set 0j1|j0|1)0|0f0O|O0O]|O | 0 | 1| Set reference voltage mode

18 ; .
Electronic volume register set O|1(0f*|* Electronic Set reference Voltage register

Control value

Compound instruction

19 | Power Save 1L L1 | 1 1 | | Dbisplay OFF + Entire Display ON

20 | NOP 0[{1({0|1|12{1[{0|0|0O]|12|1| Non-operationcommand

9. DDRAM RS 2R

L =0 IETE
paz0l | o | addeces SL=0 Sl=18] SL=0 81=0 SL=35 S8L=35
oo 00H C Caft | CB4 czs 1 co
D1 tH cz | c&0 | cha cz4 | c8
Dz 02H ca | o81 | cee cza |’ oF
el ) [ET] Cca | csz | ca 22 | ca
Qa0 Page -
D 0aH 5 | csa | cean c21 | c8
bS 05H ce | css | csa ceo | ca
DS 0EH c7 | css | csa cis | ca
o7 a7H ce | csa | c%F Ci8 | c2
Do nan I N 17 |1
O 0aH C10 | CEA |, GBS cie | -
D2 0AH Ci1 | csa | c5 c15 | —
o 0EH ci12i]. cen | &53 | car | o4 | —
Hog Da oCH Fege: cia | ce1 | o=z | cae | cia | —
D5 oDH Cia | ce2 | c51 | ©as | 12 | —
DS OEH Ci5 |- c6a | c&0 | cad | 11 —
D7 0FH Ci161] C84 | cag | a3 | ¢ | —
0o 0H ciz | _C C48 | Caz | ca —
D H Cia | cz | car | cat =
D2 12H cims | ca | cas | © =
-, 3 13H | C20 | c4 | ca8 | © =
N B TaH Hege Czi 5 | Cas | G2 =
DE 15t oo | cs | caa —
D5 1EH €23 | cf | caz =
o7 17H cza | ca | cal —
Do Tan c2s | co | can =
D 18H €26 | ci0 | cas cab”
Dz TAH c2r | ci1 | caa Car
sisi |02 1EH i c2a | ci12 | car Cas
Da iCH Czo | c13 | cas Cas
D5 1DH co | c1a | cas z dd
DS TEH a1 | ci1s | caa Ca3
o7 £H caz | ci6 | caa Caz
Do 200 caa ] 17 | a2 C
D Z1H €4 | cie | o3l can
Dz 234 s | cio | can )
D3 2aH czo | ceo c3a
D4 241 Feged c21 | cea Car
D5 ZEH C2z | cor T35
D& 26H cza | ces C35
o7 Z7H Czd | Co8 34
0o Z8H C25 | Co4 Caa
R Z6H C26 | coa Caz
D2 ZAH 27 | coo 31
N B T ZBH cza | cal Ca0
e Da ZCH Fage s czo | ca0 C2o
Ds 20H ca0 | c1o C28
De 2EH ca1 | cia cor
o7 2FH caz | cir c26
Do 30H caa | cis Ca5
03 30 T34 | Ci8 Cz4
D2 a2H cas | c1a c23
o e 33H c38 | c1a ca3
PN Fha 3aH Rege car | ciz Czi
5 AEH COMS4 | C =T =L C o
DE 3EH COMSES | ©58 | 3o | cin C 10
o7 aTH comss | ©56 | can | o= C18
oo 3EH COMET | ©57 | ca1 | ca Ca7
T 300 Comss | cse | caz | ©7 Cis
D2 AAH coMmSa | cse | caa | © C15
ovey | -D3 ABH — coMB0 | ce0 | cat | © Cia
Da ACH coMe: | €81 | ca5 | ca T3
oS 30H COMEZ | ©6z | ©a6 | © Ciz
DE 3EH comea | ce2 | car | oz FIE
CH £H COMB4 | €64 | C4B | o1 CiD
1000 | Do anH Fage & cic cic | cic | cic cIC
B8 a9
slzl|zle|z|8|8|5|8 S 2B |8
H eI EIE R ELE R R ZIE|2(2|(E
7 ey e e
a E o [- ] e & e ] - . o
z(B|B|B|B(2|5(8 |8 AN
=lelsleEls |5 55 = b ! Bl B
Example for memory mapping: let MX = 0, MY = 0, SL = 0, according to the data shown in the above table:

= Page 0 SEG 1 (D7-D0) : 11100000b
e Page 0 SEG 2 (D7-D0) : 00110011b
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10. Inspection Standards/fK i

Item Criterion for defects Defect type
1) Display on inspection/\z. 7~ (1) Non display (2) Vertical line is deficient Maior
§ (3) Horizontal line is deficient (4) Cross line is deficient !
Size @ (mm) Acceptable number
. e ©<0.3 Ignore (note)
?5) Black / White spot/™ 5 m% 0 3<® <0.45 3 Minor
0.45<P <0.6 1
0.6<P 0
Length (mm)  Width (mm) Acceptable number
L<10 W<0.03 Ignore
5.0<<L<10 0.03<W<0.04 3
3) Black / White line/X2£E5% 5.0<L<10 0.04<W<0.05 2 Minor
55 1.0<L<10 0.05<W=0.06 2
1.0<L<10 0.06<W<0.08 1
L<10 0.08<wW follows 2) point defect
Defects separate with each other at an interval of more than 20mm
ma Ll
] [
' g
T G
4) Display pattern/ i iz, ‘ ) :% Minor
—B—] C~
L
A+B=<0.2§ 0<C|] D+E<0.25| F+G=0.25
2 l Ll 2 L 2
Note: 1) Up to!3 damages acceptable
2) Not allowed if there are two or more pinholes every three-fourth inch.
Size ©(mm) Acceptable Number
O =<0.7 Ignore (note)
. 0.7<®d<1.0 3
5) Spot-like contrast 10<d<15 1 Minor
irregularity/$4%4] % 1o 0
Note: 1) Conformed to limit samples.
2) Intervals of defects are more than 30mm.
Size @ (mm) Acceptable Number
: : i <04 Ignore (note)
%g;{gbles in polarizer/3 1 A 0.4<d<0.65 Minor
0.65<d<1.2 1
1.2<P 0
7) Scratches and dent on the | Scratches and dent on the polarizer shall be in the accordance with “2) Minor
polarizer/ 3% 3R/ Black/white spot”, and “3) Black/White line”.
8) Stains on the surface of | Stains which cannot be removed even when wiped lightly Minor
LCD panel/3% 5 A7 75 & with a soft cloth or similar cleaning.
9) Rainbow color/Z4 (A, gr%;ainbow color is allowed in the optimum contrast on state within the active Minor
10)Viewing-area encroachment/#% | Polarizer edge or line is visible in the opening viewing area due to polarizer Minor
PN 2% 1 BILAE R d shortness or sealing line.
11) Bezel appearance/Zk 4L Rust and deep damages that are visible in the bezel are rejected. Minor
12) Defect of land surface ¥ fiEt%4 | Evident crevices that are visible are rejected. Minor
(1) Failure to mount parts
13) Parts mounting/#B 112 %% (2) Parts not in the specifications are mounted Minor
(3) For example: Polarity is reversed, HSC or TCP falls off.
. s ae | (1) LS, 1C lead width is more than 50% beyond pad outline. .
14) Part alignment/ i 4 /% (2) More than 50% of LS, IC leads is off the pad outline. Minor
15) Conductive foreign matter (1) 0.45<®,N=1
(solder ball,solder hips)/Z4 (2) 0.3<®<0.45, N=1, @: Average diameter of solder ball (unit: mm) Minor
Ji R REYD (3) 0.5<L, N=1, L: Average length of solder chip (unit: mm)
16) Bezel flaw/E =5 Bezel claw missing or not bent Minor
L (1) Failure to stamp or label error, or not legible.(all acceptable if legible)
17) Indication on name plate (2) The separation is more than 1/3 for indication discoloration, in which the Minor

(sampling indication label)/{7 i

characters can be checked.
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11. Handling precautions JE&ZHIH

1.

Refrain from strong mechanical shock and forces to the module. It may cause improper operating or
damage to the module.

B 1 RE B M H A, DA At RS2 A5 A RIS AT TR

The polarizer used on the display surface is easily scratched and damaged. Extreme care should be
taken when handling. When cleaning the display surface, use soft cloth with a solvent recommended :
ethyl alcohol , isopropyl or hexane) and wipe gently, do not use the following solvents : water, ketone or
aromatics .

R R T ) D YRR S A RO, BT DA A B e, TV REAT 20, RSV R R A e e, AN
RIK,  LH%5E .

Wipe off water or oil drop immediately If you leave drop for a long time, stain and discoloration may
occur.

AT BB R S Rl R K, 75 )2 IS R R T

Do not touch pads or pins of interface directly with bare hands. When handling the LCD module, put on a
soft glover like finger-glover.

ANBLE BT b AR S B . CUERERIA B, TR RE

Protect the module from static electricity, it may cause damage to CMOS LSI.

B T 2 G i R, B2 ACMOS LS.

To prevent LCD panels from degradation, do not operate or store them exposed directly to sunlight or
high temperature/humidity.

ANEEE A KR, il ORI N BRI AFLCDREZ, DS A2 1) T

If the liquid crystal leaks from the panel it should be kept away from the eyes and mouths. In case of
contact with skins, wash away thoroughly with soap and water.

LA, S RERIENIRA T . BRI Rk BT, S ISR AR

Soldering should be only performed on the I/O terminals within the temperature of 280+20°C and
soldering time should be less than 4 seconds.

FAE280 20 C R4 MAENOZ s S BLIR 8L, I FLORUEIBEIN (W) 4 T4 40

Supply voltage within the specified voltage limit, the maximum rating, higher voltage cause the shorter
LCD life or damaged.

S0 EAETRE 1 I VS B IR REA], UM RAE i T9a 52 R IS OIS 00 T SRR, S A2 A7 fin A2 R

10. Do not input any signals before power is turned on. Do not connect or disconnect the module on the state

of Power-ON.
PEH 2 A B NATA (5 5, DB IR BT LCD 4.
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