LCD&LCM
SPECIFICATION

en R~ m{ER RS

MODULE NO.

T12864M5450A

128x64 B = bE
COG+PCB TE
8 fIF Ok SP1 EBOEIR

Designed Checked Approved

http://www.trustylcd.com E-mail:trustylcd@163.com




T12864M5450A

Revision history {&#ic 3%

revision

AQ00

date

2013-05-16

description

First release

remark

http://www.trustylcd.com

E-mail:trustylcd@163.com




T12864M5450A

8.

9.

Content/H >

Feature/ B % 1E

Mechanical specifications/#ME R~ B
Pin description/PIN iR

Absolute maximum rating/fR € 24
Electrical characteristics/®H 5 M
Backlight characteristics/& Y451
Electrical-optical characteristics/ 24
Control and display commands/#54&-#iid
DDRAM BR&}FR

10. Inspection standards/#¥HnHE

11. Handling precautions/{F&EZEIN

http://www.trustylcd.com E-mail:trustylcd@163.com




T12864M5450A

1. Feature/ B %1tk

Display resolution/ iP5 : 128(w)*64(h)

Display mode/ & ~4i5,  : 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/#iil2s  : ST7565R

Operation temp/ TAE#HE :-20°C~70°C
Storage temp/fif7Fii/E 1 -30°C~80°C

2. Mechanical Specifications/4Mg R~}

2.1 R~pHad

Dimensional outline (W*H*T)/#} JE X~

Viewing area (W*H)/#is )~
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

PCB 54.00
-7
2.50 2-49,00 00
3.00 LCD 4800 5004~
5.00 VA 4400
1 4.00H 0.03
SS 653 Ah 4093 & 400 oo -—':”‘:0‘89
f T @OC ) DIOIOL©X( )(©Q © 5
o M 20 CON3 P ™mm
o o
© S - 7f =
From e a 9 DOTS SIZE
[
| i i
| Pl a
I - m
222802 | et ) 8
SHNo < | e 8 j] &
™ | . ) | | &
mv o 1 DOTS:128X64 | ® 8 = COME3
O [qV] 8 < < ‘ ‘ ~ N E 0
TP | o m 8 -
‘ ‘ SEGO SEG127
‘ ‘ LCD/ 0 J
[ COMO
EZ COMRSEG LAYOUT
»mtj?’
pcg—~/

RY RY RY

- BLK(0rVSS)

(IF=30~40mA;VI=3.0V*0.2>
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T12864M5450A

3. Pin description/PIN fiif#iid

CON1 (8 4r3H)

Pin No. Pin Name Function

1 RD Read (/RD ) control signal input. B
2 WR Write (/WR ) control signal input. 5
3 A0 (RS) Data/Command control e FETE 4 B

4 IRES Rester AL
5 /CS1 Chip selection input Jrik
6 BLA Backlight Positive Power (3.3V or 5.0V ) )G H I EH 3.3V ¢ 5.0V
7 VSS Negative power supply,0V Ho

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

10 D6 (SCLK)

11 D5

12 D4

8 Bit Date bus A&7

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 5 5.0V
3 SDA (D7) Serial data input SPI

4 SCLK (D6) The serial clock input SPI i 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 ) ¥ )GHJE R 3.3V 5 5.0V

http://www.trustylcd.com
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T12864M5450A

CONB3-P (8 fz¥H)

Pin No. Pin Name Function
1 VSS Negative power supply,0V Ho
2 VDD Power supply voltage (Positive) HLYR 3.3V B¢ 5.0V
3 NC (P/IS) A CEOF R
4 A0 (RS) Data/Command control e FEFE 4 B
5 WR Write (/WR ) control signal input. 5
6 RD Read (/RD ) control signal input. B
7 DO
8 D1
9 D2
10 D3
8 Bit Date bus e
11 D4
12 D5
13 D6
14 D7
15 NC (C86) 2 CEN B £
16 /CS1 Chip selection input Jrik
17 /IRES Rester =K
18 NC (VOUT) 2R (EAN R D
19 BLK Backlight Negative Power (0V) oL IE K OV
20 BLA Backlight Positive Power (3.3V or 5.0V ) ¢ HJRIEM 3.3V 5 5.0V

http://www.trustylcd.com
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4. Absolute Maximum Ratings/fRE S

ltems Symbol MIN. MAX. Unit Condition
T B
Input Voltage/4ii A s VIN -0.3 Vbp+0.3 \% Vss = 0V
LED forward current/75 Y H i If 30 40 mA ---
Operating Temp./ T /e Top -20 +70 C -
Storage Temp. /it 771 & Tst -30 +80 C -
5. Electrical Characteristics/H <S¢
5.1 Typical Electrical Characteristics
(Vss=0V, Vbp = 3.3V £ 10%, Top = 25°C)
ltems Symbol MIN. TYP. MAX. Unit | Condition Pin
Operating Voltage/ T/ HL & VoD 2.7 3.0 3.3 VDD
LCD Operating Voltage \Vop - 9.0 - VO
Input High Voltage/#ij A\ i HiL s VIH 0.8 Vop - VDD Y, AO,W/R,RD,
Input Low Voltage % A& HL ViL 0 - 0.4 Vobp \Y; DO~b7
Output High Voltage %t = Hi K VoH 0.7 - \/bD V DO~D7
Output Low Voltage %y H i Hi & VoL 0 - 0.2 V DO~D7
Supply Current/fit H Hi jiit Ioo 0.6 8 mA VDD,VSS

Note 1:

5.2. Timing Specifications
5.2.1. 8080 Mode System Bus Timing (8080 F:H K&

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

Al
et o wS— mad -
/TS5l ‘i,_,' ] f;‘ Y
Tyl
t——teciwt teclpy———
/WR, /R AN LW \:EP\_\E
tochwitoocked
tols8 -t cdh =

~0O7 Owrited

X

—t. e f———

Io~D7? (Read)
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T12864M5450A

5.2.2. 6800 Mode System Bus Timing (6800 30 %R

a0, R W ‘:x
bt 0y i S —ter] f—tah&

/CS1 \_ [ \
tcycé
tewhwitewhd tewlwitewlr)
- Y2174 AN [V
talst tdhi—
DO~D7 CWrite) X X
tocch tohe
DO~D7 (Read) { }
5.2.3 P%k SPI $ O FE
The 4-line SPI Interface
L tooss » tos= »
CS1 RN
{CS2=II1II:| \ f/
L fass tana= '-J
AD
N tacve |
-+ taLw >
scL 1
I, - taHw ’]
b | tr e
- tsos ¥ —tso
Sl ><L
Item 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 A Tsas 30 —_
Address hold time TsaH 20 . ns
Data setup time 8| Tsos 30 —
Data hold time TsoH 20 —_
CS-8CL time cs Tcss 30 —_
CS-8CL time TosH 60 —
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5.24

L
RST 4\

Reset timing (EAL)

Internal
Status

During Reset ...

i Reset Finished
Pl

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

Ficure 15: Reset Characteristics

Symbol Signal Description Condition Min. Max. | Units
trw RST Reset low pulse width - us
¢ R3T,, Reset to Internal Status _ mS
# Internal Status pulse delay
6. Backlight Characteristics/& JtisiE
ltems Symbol | MIN. TYP. MAX. Unit Condition
Forward Voltage/H [+ \i 2.8 3.0 3.1 \Y If=30mA
Reverse current/H i Ir 30 40 mA Vr=3V
Peak wave length/i K A nM [f=30mA
Luminance/5% /% Lv Cd/m? [f=30mA
Color /s, White (E@u EZ%;H\:’HB@)
7. Electrical-Optical Characteristics/J6224¢
ltems Symbol Condition MIN. TYP. MAX. Unit NOTE
- y Tr 185
Re‘sponse time/ J . Taz 95°C ms 5
INTE] Tf 200
Contrast ratio/X} Lt J& Cr Ta=25C -
Viewing angle range/ 0 degree 3
, . Cr=2 -40 --- 40
PRSI F
Note 1. Definition of response time
::::_:r______: l;_ T R TR L_ ________:l_l—;': T L
o R s e LI ot Lt F___:: ] J__—_L_—:: G I
non-sel ected selected non-selected
! \
1007 90% 10%
L
Tr|] TriRise tire Tf| Tf:Fall time
E-mail:trustylcd@163.com 9/13
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T12864M5450A

Note2 . Definition of Contrast Ratio‘Cr’

Brightress

Brightness of non-se lected segnent(B2)
o

Brightness of selected segrentiBL)

rightness curve for non-selected segnent

Brightness curve for selected segrent

Oriving Voltoge

Note 3. Definition of Viewing Angle Range * 6’

Marrol (8=07 3 /'-":ewlng Angle Range B

. Control and display commands/$§&#iid

Code Function
No. | Instrctions
ol x
g|lz|2|c|&8|8|3|8|a|a|a
) Z | DON=0,display off
1 | Display ON/OFF oj1|j0|1|0|1f0f1]1]|12 8 DON=1.display on
2 | Display start line set 0| 1| 0| Of 1| Display start address | Set the display RAM display start line address
3 | Set Page Address 0| 1({0|1[0]| 1| 1| Page address | Set the display RAM Page address
ser COIum.n Address 0|1{0|0[{0|0]1| ColAdd Set the upper-4-bit of column address counter
4 (Upper-4 bits)
Ser COIum.n Address 0/1/0|0|/0|0f[O0f Col Add Set the low-4-bit of column address counter
(Lower-4 bits)
5 | Read Staus 0j]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
. > REV =0, Normal
9 Normal/Reverse Display of1j0(1{0j1(0f0]1]|1 % REV = 1. Reverse
o =z | 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 of1({0)|1j0f1({0|0|J0O]|12 2| Bias = 1, 1/7 Bias
12 | Set Read-Modify-Write o(f110|1)1]|1 0| 0| O| O Enter the “Read-Modify-Write” mode
13 | Reset Read-Modify-Write o|1({0|11]|1 0| Clear the “Read-Modify-Write” mode
14 | Reset 0j1j0|1]1]|1 0] 0| 1| 0| Resets the LCD module
Set the COM scanning direction
El « | «| « | 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
(1 =ON, 0 = OFF)
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T12864M5450A

17 | Regulator Resistor Select 1 0 1 0| Ratio Set the built-in resistor ratio (Rb/Ra)
Electronic volume mode set 1 0 0|0 | 0 | 1| Set reference voltage mode
18 i
i i 1 x| % Electronic Set reference voltage register
Electronic volume register set Control value gereg
oot - - -] - ] Compound instruction
19 | Power Save Display OFF + Entire Display ON
20 | NOP 0]/21|10|1]1|1[{0[0]|0]| 1] 1| Non-operationcommand
9. DDRAM MWE} &
Line MY=0 MY=1
PAT3:0] 0 Addelss S5L=0 S8lL=18 L=0 Bl=0 S5L=35 BL=25
Og 00H C1 Cag CGd Cd C25 cg
m 01H c2 C50 CE3 ca7 C24 o]
02 02H c3 C51 CE2 Cdi C23 o
Ae D3 03H & C52 CE1 Cds 22 CH
aoad Pagen —
ul} 0 H 5 CE3 CEO Cdd C21 c5
OE 05H CE CEd c58 C43 C20 Cd
DS 08H cT CE5 =58 Cd42 18 c3
ov 0TH ca CE6 C57 C41 Ci18 C2
juli] 0aH [of] CET 56 Cdl CiT [#5]
o 09H Ci0 CE8 C55 C38 Cié -—
D2 0aH C11 C5g9 C54 c34 C15 -—
200 D3 8BH Page 1 12 &0 53 Car Cid -—
04 DCH Ci13 C81 =52 Z38 13 -—
Os oDH Ci4 ce2 o5 35 c12 -—
nf=] 0EH L g -] C53 c50 C34 S -
or 0FH COM1E Ci8 CEd Cag £33 C10 -—
ju]i] 10H COMAT cia7 1 C48 32 [0 ] -—
u| 11H COM18 cCi8 2 C47 cH CH -—
Dz 12H COoOM18 ci18 c3 C46 Can cT -—
anin 03 13H Page 2 COM20 C20 Cd Cd5 Z28 Ch -—
AT uf] idH C24 5 Cdd C248 c5 -—
OE 15H COmM22 G2 C& C43 c27 Cd -—
[nf=] 18H CoOM23 c23 cr cd2 28 c3 -—
oy 17TH Ok 24 S2d [f:] Cdi 25 2 -—
oo aH COomM25 C25 [ ] Cd0 C24 1 -—
g 19H COM28 C28 10 =38 C23 C48*
D2 1AH CoOM2T c27T Ci1 C38 c22 Cav
a0t D3 1BH Page 3 COKMZE CZ8 c12 car 21 C 48
04 1CH COM29 C2o c13 C36 iC20 C45
D& 10H COKMIn C30 Cd =35 C18 C dd
Ds 1EH COM31 31 ci15 C3d G118 43
or FH COM3I2Z c32 C16 33 17 C a2
[6]i] 20H COM33 33 ci17 [F] C16 C a1
0 21H C. c18 ca C15 C40
02 224 C. c18 c a0 Cid C 30
Y o3 23H c20 c28 c13 C38
0I00:: | 2aH Feged cz1 | c2a | ci12 Car
ns 25H c22 car [+5 ! 36
Ds 26H C23 C26 G110 i £as
o7 27H C2d4 ca5 ca C50 C34
ju]i] 284 C25 C24 e CaD 33
D1 2484 C26 c23 cT C4d8 C32
02 2AH C2T caz CS CaT C 31
— D3 2BH C28 c2 C5 Cas 30
it Da ZCH FEgas czo | co0 | 4 | cas | c2o
DS 20H C30 c18 c3 Caq 28
b1 2EH C31 C18 c2 C43 a7
D7 2FH c3z2 ciar c1 caz C26
Do 30H C33 C 16 —- 4 C25
D1 JiH C34 c15 — Cal C 24
Dz 32H C3as Ci4 —- Cag c23
a0 D3 33H Page & C36 c13 —- Cag c22
&l 2aH CarT c12 —- car C21
DS 35H C38 ci1 —- Cas C20
[u]] 36H c3g c10 —- Cas 19
D7 ATH c40 8 —- a4 C18
ju]s] 3aH C4d1 ca —- C33 AT
o1 294 C42 c7y — caz ci6
D2 3aH Ca43 CB —- £31 C1i5
o Da ABH Paga T CE0 Cdd C5 =L cao | ci4
Da ACH L5 Ca5 Cd —- 2D C 13
5 AhH CE2 Cad6 C3 —- C28 Ci2
D& COME3 ca3 C47 c2 —- 27 C 11
o7 COMBEL Ciad Ca48 c1 —- C28 CA0
000 (u]8] Page 8 Cic Cic cic cic Cic CiC CIC
ZE 40 65 a0
slelslz|z|s|s|s| s 2E|E|E(®E gea
|2 |E |55 |5 |2 |5 ZIR|E (28
a |es |on |len | e
i Z(E|E 2|88 slz(zlals
g 2l B 28| 2 Z|2|2(5|5
o | B ||| oh|an
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
= Page 0 SEG 2 (D7-D0) : 00110011b
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10. Inspection Standards/#K i

Item

Criterion for defects

Defect type

1) Display on inspection/ & 7~

(1) Non display (2) Vertical line is deficient

% (3) Horizontal line is deficient (4) Cross line is deficient Major
Size @ (mm) Acceptable number
. S D <0.3 Ignore (note)
by
2 Black / White spot/2 5% 4 0.3< B <0.45 3 Minor
0.45<® <0.6 1
0.6<D 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/®2£58% A 5.0<L<10 0.04<W<0.05 2 Minor
57 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
»TDT«
I
— b
4) Display pattern/{Z 7515 1 ‘ Q :Lk Minor
—B—] C~
[
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)
<
5) Spot-like contrast (1)(7)22 zig i Minor
irregularity/Yy%s] & 15<d 0
Note: 1) Conformed to limit samples.
2) Intervals of defects are more than 30mm.
Size @ (mm) Acceptable Number
. . — <04 Ignore (note)
%E;ﬂ; bles in polarizer/BH N 0.4<®<0.65 2 Minor
A 0.65<® <12 1
1.2<d 0
7) Scratches and dent on the | Scratches and dent on the polarizer shall be in the accordance with “2) Minor
polarizer/3E IR/ 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%55_ FA 75 & with a soft cloth or similar cleaning.
9) Rainbow color/Ze (4, grc()aa{alnbow color is allowed in the optimum contrast on state within the active Minor
10)Viewing-area encroachment/3% | Polarizer edge or line is visible in the opening viewing area due to polarizer Minor
B 2R H IRAE R shortness or sealing line.
11) Bezel appearance/#k 4 i Rust and deep damages that are visible in the bezel are rejected. Minor
12) Defect of land surface ¥ fi#t%4 | Evident crevices that are visible are rejected. Minor
(1) Failure to mount parts
13) Parts mounting/#f {422 %% (2) Parts not in the specifications are mounted Minor
(3) For example: Polarity is reversed, HSC or TCP falls off.
: e st s | (1) LS, 1C lead width is more than 50% beyond pad outline. :
14) Part alignment/#ifF45 2% | (5) ot 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)/ZY (2) 0.3<®<0.45, N=1, ©: Average diameter of solder ball (unit: mm) Minor
S REESREYD (3) 0.5<L, N=1, L: Average length of solder chip (unit: mm)
16) Bezel flaw/gk EHi 3 Bezel claw missing or not bent Minor
L (1) Failure to stamp or label error, or not legible.(all acceptable if legible)
(1575)lnlwn?ilr(1:atilrc1)3igz;iginﬂ;bg:;;%i (2) The separation is more than 1/3 for indication discoloration, in which the Minor
ping e characters can be checked.
http://www.trustylcd.com E-mail:trustylcd@163.com 12/13
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11. Handling precautions JE& 3R

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 A R A2, DA St RS 2 45 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 1 1) D SRR S BRI R0, T DA i e AT 0, TSV R I AT e R, A4
RIK,  SH%5E .

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

ST R 7 e L O R K, A5 0 25 HR IS RORI 2% 5

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.

AL T LAl AL SR E . SR ERAL I Nk, ISR R .

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

R T A Mg i R, 2R CMOS 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 ERAERIE AFLCDREZ, DS M2 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, SR HNIRA O o BBk BT, B B MK e

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 IR FAENOZ i S BLIR#E,  If HLORUEIRBEIN (W) 4 T4 4

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

S0 LA E 1 F VS B N SRR, O RAE i T9a 52 R S OIS 00 N IR R, S R 21 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 AN B NATA 55, AR RERR BT LCD 4.
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