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T12864C059A

1. Feature/ 8%tk

Display resolution/ i FE£L 1 128(w)*64(h)

Display mode/ &£ 7~z  : FSTN ,Positive, Reflective
Driving method/3K#/; /7 3{ :1/64 Duty , 1/9 Bias
Viewing direction/f}. fi : 6:00 o’clock

Backlight/?5 ¢ : LED , White

Built-in controller/#= %%  : ST7567

Operation temp/ TAE#HE :0°C~50C

Storage temp/fit {7 /g :-10°C~60°C

2. Mechanical Specifications/4E R~ 8
2.1 Rtk
Dimensional outline (W*H*T)/#ME ) @ 28.5mm*20.0mm*1.7mm

Viewing area (W*H)/F 45 R~} : 26.5mm*14.0mm
Dot pitch (W*H)/ x5 i : 0.18mm*0.19mm
Dot size (W*H)/ & K/ : 0.16mm*0.17mm

2.2 Outline Dimension #FME R ~JE

LCD 28.50 MAX 1.70

1.00+ VIN V.A. 26.50 ~0.16
S v 274 AA. 2302 —==-0.02
T > 0.80 [ Fr
RN
L SN
gl S _ %80
S = I
5 <~ o1 DOTS: 128*64 2 5 DOTS SIZE
g > <Y — o
A Z T
1]
S il
A 0
- m t
;i}}};:sz | \\\\ i i o EE
e e | mii
M~ le] [N
3 rrriaoabAndalandbanthy HHF]HLHH 20 1 L o
= JLO-% e MAX 010t~ []
PITCH 0./X27=18.9 (- r
20.75 COM&SEG LAYOUT
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T12864C059A

3.Block Diagram & Power supply/H 1% 5 3 &

T12864C059—P
g1 e Sk A L 2

3.3V ———d 1 VDD 16 | D7 —
% P 80801, 6800 [ —~—+ 2 (86 17 | DB —=— \
NCH &4 - 3 NC 18 | DS —m \
4 | NC | 19 | D4 ——= gy ¥ i
5 NC 20 D3 —— J
/SS -TU—{ F— 6 VG 21 D2 |——
v 7 [NC | 22 | DI |—— /
W% 8 NC 23 | DO —
E F— 9 XVO| 24 |/RD ——=—8080: i, 6800: A1l fi§
10 | VO 25 |/W 8080: 5, 6800: /%
11 NC 26 AC = & ¥ 7 4 8l % s
12 | NC 27 |RSTB =K A
13 | NC 28 | CSB ik
14 NC
Hh 15 | VSS

HABIRA 1Uf125V ERERA, REERLE !
4. Pin description/PIN fiif#iid

Pin No. Pin Name Function
1 VDD Power supply voltage (Positive) HLJ 3~3.3V
2 C86 MPU interface selection pin 1% 80805k 6800 /7>
3. 4. 5 NC 2
6 VG THERBI W, 5 VSS (4Bl 0.1 uF ~1.0uF/25V o P L2
7. 8 NC 2
9 XV0 THEHB R, SV — Rl A
10 VO THER B L, 5XVOZ [ 0.1 uF ~1.0uF/25V I Tofl vk 2%
11~14 NC 7 i
15 VSS GND i
16~23 D7---DO 8bit Date bus Kt
24 /IRD Read (/RD ) control signal input. B
25 IWR Write (/WR ) control signal input. 5
26 A0 Data/Command control BYiot & & (= R A
27 RSTB Rester AL
28 CSB Chip selection input ik
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T12864C059A

5. Absolute Maximum Ratings/fRE S
ltems Symbol MIN. MAX. Unit Condition
B
Input Voltage/4i A s VIN -0.3 Vbp+0.3 \% Vss = 0V
LED forward current/i L3 If mA ---
Operating Temp./ TG/ Top 0 +50 C
Storage Temp./fif £ /& Tst -10 +60 T

6. Electrical Characteristics/H <S¢

6.1 Typical Electrical Characteristics

(Vss=0V, Vbp = 3.3V £ 10%, Top = 25°C)

Condition
ltems Symbol | MIN. TYP. MAX. | Unit Pin
Operating Voltage/ T {FHi & VoD 2.7 3.0 3.3 V VDD
LCD Operating Voltage \Vop - 8.6 - V VO
Input High Voltage/#i A i Hi ViH 0.8 Vbp - VDD v | AOW/R,RD
Input Low Voltage i A H/E Vie 0 - 0.4Vop | V D0-D7
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 IbD 0.6 8 mA VDD, VSS

Note 1:

6.2. Timing Specifications

6.2.1. 8080 Mode System Bus Timing (31 8080 i /%)

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

AO ><£7 LTV e -~ tAH84}<
N
CSB
< Loyes >
/WR N _ tooiw A4 Locrw }
/RD £, —H\‘ tocir '/é: Z LocHr g
Loss [ Lpps
D[7:0]
(Write)
£ Loris
D [7 :0] "ACCE
(Read)
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T12864C059A

(VDD1 = 3.3V, Ta =25 C)

Item Signal Symbol Condition Min. Max. Unit

Address setup time i tAWS 0 —

Address hold time tAH8 10 —

System cycle time tCyC8 240 —

/WR L pulse width (WRITE) WR tCCLW 80 —

/WR H pulse width (WRITE) tCCHW 80 —

/RD L pulse width (READ) B tCCLR 140 — ns
/RD H pulse width (READ) tCCHR 80

WRITE Data setup time tDS8 40 —

WRITE Data hold time DI7:0] tDH8 20 —

READ access time tACC8 CL =16 pF — 70

READ Output disable time tOH8 CL=16 pF 5 50

6.2.2. 6800 Mode System Bus Timing (3+1 6800 KFF)

AO
R/W Laws > < Lame
4 N
csB N /]
N/
Loves >
E [ tEWHW -l . tEWLW o
- 77 Lewrir N & Lewi A
Loss™ [ Lpue
D[7:0]
(Write)
tOHé‘
D[7:0] “acce
(Read)
(VDD1=3.3V, Ta =25;C)
Item Signal Symbol Condition Min. Max. Unit
Address setup time A6 tAW®E 0 —
Address hold time tAHB 10 —
System cycle time tCYC6 240 —
Enable L pulse width (WRITE) tEWLW 80 —
Enable H pulse width (WRITE) E tEWHW 80 —
Enable L pulse width (READ) tEWLR 80 — ns
Enable H pulse width (READ) tEWHR 140
Write data setup time tDS6 40 —
Write data hold time tDHB6 10 —
D[7:0]
Read data access time tACCB CL =16 pF — 70
Read data output disable time tOH6 CL=16 pF 5 50

6.2.3 Resettiming (EAL)

“ ERW
RSTB +

L >< During Reset ... Reset Finished
Status
(VDD1 = 3.3V, Ta =25'C)
Item Symbol Condition Min. Max. Unit
Reset time tR — 1.0
Reset “L” pulse width tRW 1.0 — -
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T12864C059A

7. Electrical-Optical Characteristics/YtZ4¢ 1%

ltems Symbol Condition MIN. TYP. MAX. Unit NOTE
- y Tr 185
Re‘sponse time/ Jx . 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
::::_:[_____—_: l;_ bl R L_ ________:l_l—;': it S o
— FrEpme —— e F___:: 5 J__—_L_—:: 1
non-se | ected selected non-selected
_ [
1007 90% 10%
—
Trl TriRise tire Tf| Tf:Fall time
Note2 . Definition of Contrast Ratio‘Cr’ Note 3. Definition of Viewing Angle Range © 0’

Brightness of non-selected segnent(B2) Normal 180" 3 /"‘"“l"ﬂ' Angle Ronge ©

Cr=

Brightness of selected segrentiBL)

| Brightness curve for ron-selected segnent

Brightness curve for selected segrent

Brightress

I Oriving Voltoge
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T12864C059A

8. Control and display commands/#54&-##iid

RIW

COMMAND BYTE

INSTRUCTION A0 DESCRIPTION
(RWR)| p7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
()DisplayoNioFF | o | o | 1 | o | 1| o | 1| 1] 1 ]|D 823; g:gg:g; il
(2) Set Start Line 0 0 0 1 35 S4 S3 382 S1 S0 |Set display start line
(3) Set Page Address | 0 0 1 0 1 Y3 Y2 Y1 Y0 |Setpage address
(4) 0 0 0 0 1 X7 | X6 | X5 [ X4 |Setcolumn address (MSB)
Set Column Address [ g | 0 0 0 0 | X3 | X2 | X1 | X0 [Setcolumn address (LSB)
(5) Read Status 0 1 0 MX RST| O 0 0 0 [Read IC Status
(6) Write Data 1 0 D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |Wrie display data to RAM
(7) Read Data 1 1 D7 D6 D5 [ D4 D3 D2 D1 D0 |Read display data from RAM
Set scan direction of SEG
(8) SEG Direction 0 0 1 0 1 0 0 0 0 MX [MX=1, reverse direction
MX=0, normal direction
@ inverseDisplay | 0 [ 0 | 1 | o | 1 [ o [ o | 1 [ 1 [my [No] mersedsra
=0, normal display
(10) Al Pixel ON ol o |1 lol1]olo]|1]o]ar iﬁzéj ﬁgﬁ;‘;l"g;g?
(11) Bias Select ol o | 1|l o|1lo]lo] o] 1]ss gf'fj}g ?ff;‘?g't”ﬁ% -
gezgd-modify-wnte ¢l a4 B 008 [0 ggg’dﬁroa,dﬁﬁtseﬂqcrement
(13) END 0 1 1 1 1 1 1 0 |Exit Read-modify-Write mode
(14) RESET 0 1 1 1 0 0 1 0 |Software reset
Set output direction of COM
(15) COM Direction 0 0 1 1 0 0 MY MY=1, reverse direction
MY=0, normal direction
(16)PowerContol | 0 | o [ o [ o | 1 | o | 1 |ve]| VW]V 8&?8‘;’?“'““” e TR
(17) Regulation Ratio | 0 0 0 0 1 0 0 | RR2 | RR1 | RRO [Select regulation resistor ratio
(18) Set EV 0 0 1 0 0 0 0 0 0 1 |Double command!! Set
0 0 0 o |evs|eEval|Eva|EV2 | EVI | EVO |electronic volume (EV) level
0 0 1 1 1 1 1 0 0 0 |Double command!
Set booster level:
(19) Set Booster ; 0 ’ " ] " " ; 0 8L |BL=0: 4X
BL=1: 5X
(20) Power Save Compound Command Display OFF + All Pixel ON
(21) NOP 1 1 1 0 0 0 1 1 |No operation
(e 0 0 1 1 1 1 ) ] L gg;gfiggziﬁesﬂng
Note: Symbol “-" means this bit can be “H" or “L".
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T12864C059A

9. DDRAM BR&IFR

The relation between DDRAM and outputs with different MX or MY setting is shown below.

Column Address (Hex)
Page Address | |\ HEEEEEEEE R HEREEEESE — - COM Output Map N
D3 [DZ[ D7 [ D0 ERRERERkERR (el EEEEEEEEE N1 D L. N1 .7 D B .. - 2 L, W)
}-00H COMO | COMBS | COMU [ CONET | CONMD [COM3T | COMD | COME3 T07
otH | COM1_| COMB2 | COM1_| COM46 | COMi_| COMB30 | COMi | COMS52 | 106
G2H | COMZ | COMB1 | COM2 | COM45 | COMZ | COM29 | COM2 | COMST | 105
olalola P 0 T3H COMZ_| COMED [ COMa | TOMS | COM2E | COMS | COMBO | 104
age 040 CTOM4 | COM50 | COMA | COMA3 | COMA | COM27 | COMA | COM43 | 103
[ O5H || TOM5 | COMBE | COM5 | COM42 | CONMS | COM26 | COM5 | COM4B | 102
_GEFI"\I [TCOMB | COM5Y | COWMB | COM&T | COMB | COM25 | COMB | CONAT 101
O7H || COM7 | COMS56 | COM7 | COMA0 | COM7 | COM24 | COM7 | CON4B 100
08H | | COMB | COMBS | COMB | COMA39 | COME | COM23 | COMB | COM45 | 99 |
[ 09H | |'| COMY [ COMS4 | COMI | COM3E | COMI | COMZZ | COMY | CON4E 9 |
0AH | | COMI0 | COM53 | COMID0 | COMa7 | COMID | COMZ1 | COMI0 | COMA43 | 67
alolo BS Page 1 0BH 'l, COMi1 | COMB2 | COM11 | COMa6 | COM11 | COMZ0 | COM11 | COM42 | 96
OCH | | COMIZ | COMBT | COMTZ | COMa5 | COMTZ | COMAd | COMIZ | COMAT | 95 |
oo | | COMTS | COMBO | COMTS | COM34 | COMT3 | COMIE [ COMI3 | COMAT Lz}
OEH | | TOMT4 | COM48 | COMT4 | COMaa | COM14 | COMIT | COM14 | COMag | 93
OFH COMTS [ COMAB | COMT5 | COM32 | COMT5 | COMIE | COMI5 [ COMBE | %2
10H | COMi6 | COMA47 | COM16 | COMBa1 COM16 | COMar | _ 91
11H \ COM17 | COM4B | COM17 | COMB30 COM17 | COM36 | 90
T2H \ COMIE | COMA5 | COMTE | COMZD | CTOMIE | COM35 | 89
olol1]o Page 2 T3H | [[COMTg | CON44 [ COMTY | COMZE | COMTY | COM34 [ 88 |
age T4H | [COM20 | COM43 | COMZ0 | COM2T | COMZ0 | COM33 | 87
15H | [COmZT | cOMaz | COM21 | COM26 COMZ1 | COM3zZ | 86
[ 16H | | [COMz2Z [ 'COW4T | COMZZ | COMZS | CONZ2 | COMail | 85 |
T7H | [COMZ3 | CONGO | CoM23 | COM24 | COMZ3 | COMa0 | 84
BH | & ‘|| TOMZ4 | COM3a CONZ4 | COM29 |83
[TOH | @ | | [COMZ5 | COMBA | COMZ5 | COMZ8 |82
1AH | £ '|| | COMZ5 | _c%g_ I COMZ6 | COM27 gé_
T8H | 2| |[COmMZ7 [T
ofof1|1 Page 3 TCH§ |  |[Comzs [ ComE | i’
TOH .“‘; \[COM29 | COM34 | 78
TEH | & COM30 | COM33 ] ] ) o ] o T
TFH | <| [Comai|comsz| & @ ] 3 8 ] 78
206 @ COM3Z | COM31 2 2 2 5. 2 § 741
2| § LC'GW. 3 | COMan| & a a a 747
2L %W 203
U R Page 4 345 s —gﬁmg“gmm" 345
75H | @ GOMa7 | COM26 COMZ7 | COM26 | 246
260 | = [ COMZ5 | COMZE | COMZ25 | 247
7TH | & [ CONZA | CONZ0 | COMZ4 |
280 | COMZ4 | COM23 | [COMI0 | COM23 [ 745 |
Z0H [ COMZZ | COMZ5 | COMZZ | COM3T | COMZZ [ 250
FAH 47 | COM21 | COM26 | COM2T | [ COM3Z | COM21 | 251 |
o B8l o U6 Page § [ ZEH | COMA3 | COMZ20 | COM27 | COMZ0 | [COM33 | COM20 | 252
g 7CH COMA4 [ COMZE | COMTY | COM34 753
70H COW45 COMZ3 "TOMT5 | 754
2EH COM46 | COM17 | COM30 | COM17 COM36 | COMIT | 255
[2FH | [CON47 | COMIB | COM31 | COMIB | [COM37 | COMI6 | 256 |
30H [[COMI5 | COM3Z | COMIS5 | COMT6 | COMI5 | COM3E [ COMIE 257
3TH 4| COM33 COMIT [COM3Y | 4 258 |
2H COMT3 | COM3E 3 | CONTE | COMT3 | CONMAT [ CON 250 |
o IR o p 6 T3H [ COM12 | COM35 | COMI2 | COM13 | COMI2 | COM&1 | COM 760 |
age 3aH | COM36 | COMT1 | COM20 | COMI1 | COM42 | COM11 | 261 |
35H COM5G | COM10 | COM37 | COMI0 | COM21 | COMI0 | COM43 | COMIT0 1
36H [TONEd | COMY | COMIE | COMD | CONZZ | COND | COMAZ | COMY 2
3TH %mm CONZ3 [COMA5 | COMB 3
EEEE [ COMY | COMA0 | COM7 | CON24 | COM7 | COM46 | COMT )
39H [[COMST[| COMB_| COM4T | COMB | COMZ5 | COMB | COMAT7 | COMB 5
3AH COMS58]| COMB | COM42 | COMS | COM26 | COM5 | cOM48 | CoM5 | 6
3BH COMA3 COM2T [COMAG | 7
¢ [EEIEtAS Page 7 ICH CONED | COWS | CONM COMIE COMED T B
30H [COMBT | COMZ | COM45 | COM2 | COM23 | COMZ | COMST | COMZ g
3EH [ COMB2 |LCOM1_| COMA46 | COMI | COM20 | COM1_| COM52 | COM1 10
IFH COMBS | COM47 | COMO | COM31 | COMO | COM53 | COMD T
1|]ofo|o Page 8 S ICON (COMS1, COMS2) 12,108
ci || ho o | |@ o |e| PAD No.
&mﬁm‘ﬁaﬁ‘ml& (SEG) I

Fig 9. DDRAM and Output Map (COM/SEG)
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T12864C059A

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.
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T12864C059A

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, DA St A 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 R T ) D YRR 0 A RO, BT DA A B e IR 2, ATV R O T e, AN
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 H 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 Al A SR E . SR ERAL Nk, ISR R .

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

R T S A Mg i R, SR 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 R AR AFLCDREZ, DS M2 1)

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 Bk 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.

LAE280 - 20°C R4 FAENOZ i S BLIR#E,  If HLORUEIRBEIN (W) 4 T-44

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

S0 LA E 1 P I YE B N SRR, O RAE i T9a 52 F IS OIS 00 N SRR, 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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