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1. Feature/ B 45tk
Display resolution/ /5 4 %
Display mode/ i 7=
Driving method/3xX %) J5 =,
Viewing direction/¥1ffi
Backlight/15;

Built-in controller/# | #%
Operation temp/ A i )&
Storage temp/fi% {73k &

: 128(w)*32(h)

: FSTN ,Positive, Transflective

: 1/33 Duty, 1/6 Bias

: 6:00 o’clock

: LED , White(or Green,Blue,Other)
: ST7565R (or TLS8201)
:-10°C~60C

:-20°C~70C

2. Mechanical Specifications/4Mg R~} B

2.1 Hid

Dimensional outline (W*H*T)/4} JE X~
Viewing area (W*H)/#iis )~

Dot pitch (W*H)/ 4 #E
Dot size (W*H)/ & K/

: 40.0mm*16.4mm*3.6mm
: 32.0mm*10.0mm
:0.232mm*0.265mm
:0.202mm*0.235mm

2.2 Outline Dimension #ME R ~JE

0.8 38,0 5.0 3.6
. 320 V.A 18 400
1.7
~ 29666 AA————————=
a = N
S = LCD ot
T inRi
_— !
o [ip] ‘ ‘ o — o
S o0 ] | 1es8x32 DUTS | v 5|z
™ T 1l ﬁ% 1y
E Ns) .. u; E ﬁ” il
I 2 i (<
o I ] [
o0 P e [ (i I
o O \ PR R [ | 1 [ \ "
N = / N\ | IRR | ya L b
T v/ 1 N}
1 18
» w : L (RO
N ! 0.8 AJL*U4 A |<
< 16.0
=—7.92—==P0.8%1/=13.6 1348 CLEDeA +30v 0200 comal
Q rF
a
™ 7DD:z: SEGO SEG127
- LED-K VSS [::}[::J
1 ¢ 1F=10~15mA; 0 o 0
% ) VE=2.8~30V > g 003~ 2 COMo

Backlight Circult DOTS SIZE

COM&SEG LAYOUT
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12832C018B

3.Block Diagram & Power supply/H 5% J5 3 &

PIN SUMBOL
1 VO

2 Vi

3 Ve e\/SS

4 V3

S V4 Wy 2 P 2 T K
¢ Co+ ?/LU\[ "H rassy 71‘7 A)L‘ 4‘);2 il ’
7 Co- FAHL U « T E2S\
8 Cl+

9 C1-

10 c3+

1 vouTt —ih oS

e VSS — =

13 VDD —— 1 3V/~3.3V

14 D7(SDAS —— %4

15 D6(SCLY  —=wfkh

16 A0 —— FET AR R4 A A

1/ RES =i fr

18 CS —— i (M T AT )

4. Pin description/PIN iR

Pin No. Pin Name Function
1~5 VO0,V1,V2,V3,V4 LCD driving voltages. 43 Hs LR
When internal DC-DC voltage converter is used, external capacitor
6~10 C2+, C2-, C1+, C1-, C3+ i ) e
is connected between these pins. PANASEN o o
11 VOUT positive voltage supply pin of the chip. Tk, ARz H 2
12 VSS Negative power supply,0V Ho
13 VDD Power supply voltage (Positive) HLYE 3~3.3V
14 D7(SDA) Serial data input (SI) SPIH 1 % ds
15 D6(SCK) Serial clock input (SCL) SPI T ik
16 A0 Data/Command control bt e ASUNTIP S =i B A6/
17 RES Rester =X A
18 CS Chip selection input Jrik
LEDA Backlight Power ¥ IR IEMHK, Gt B E+3.0vV, T/EHRR
363 10mA~15mA, A 10 B#EH], FIN=ARE FFRBORHLE .
LED-K Backlight Negative F LMKk, OV, EEE VSS.
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5. Absolute Maximum Ratings/fRE S

ltems Symbol MIN. MAX. Unit Condition
B - e B
Input Voltage/4ii A\ s VIN -0.3 Vbp+0.3 \% Vss = 0V
LED forward current/i5 ¢ Hi it If 0 mA ---
Operating Temp./ T /f /% Topr -10 +60 @ ---
Storage Temp. /it 771 i Tst -20 +70 -
6. Electrical Characteristics/H <S¢
6.1 Typical Electrical Characteristics
(Vss=0V, Vbp = 3.3V £ 10%, Top = 25°C)
ltems Symbol MIN. TYP. MAX. Unit | Condition Pin
Operating Voltage/ T {FHi & VoD 247 3.0 3.3 VDD
LCD Operating Voltage \Vop - 9.0 - VO
Input High Voltage/#ij A\ i HL s VIH 0.8 Vop - VDD Y, AO,W/R,RD,
Input Low Voltage % A HL ViL 0 - 0.4 Vbp \Y; bo~b7
Output High Voltage %t = Hi K VoH 0.7 . \/bD V DO~D7
Output Low Voltage %y H i Hi [k VoL 0 - 0.2 V DO~D7
Supply Current/f}: Hi, H 37 [>)5) 0.6 2 mA VDD,VSS

Note 1:

6.2. Timing Specifications
6. 2.1. The 4-line SPI Interface

CS1
(Cs2="1")

teoss

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

fsas

AD

tscve

SCL

tsL

Sl
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12832C018B

. o Rating . '
Item Signal Symbol Condition Min. Max. Units

4-line SPI Clock Period Tscye 100 —

SCL “H" pulse width SCL TsHw 50 —

SCL “L" pulse width Tsiw 50 —

Address setup time AQ Tsas 30 —

Address hald time TsaH 20 — ns

Data setup time 8| Tsos 30 —_

Data hold time TsoH 20 —

CS-SCL time cs Tcss 30 —

CS-SCL time TcsH B0 —_
6.2.4 Reset timing

RST 4\ 4'
' |
Internal / z W/ ¥
Rearie A 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
taw RST Reset low pulse width 3 - us
RST,, Reset to Internal Status
ta Internal Status pulse delay i _ me
. .. %
7. Backlight Characteristics/1¥ Jt45 M

ltems Symbol | MIN. TYP. MAX. Unit Condition
Forward Voltage/H [+ Vf 2.8 3.0 3.1 \% I[f=15mA
Reverse current/Hji Ir 10 15 mA Vr=3V

Peak wave length/i K A nM [f=15mA
Luminance/5% /% Lv Cd/m? If=15mA
Color /s, White (E@u EZ%;H\:’HB@)
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8. Electrical-Optical Characteristics/Jt224F 4

ltems Symbol Condition MIN. TYP. MAX. Unit NOTE
- - Tr 185

Re‘sponse time/ J . Taz 95°C ms 5

INTE] Tf 200

Contrast ratio/% b & Cr Ta=25C --

Viewing angle range/ 0 degree 3
o Cr=2 -40 40

LA YE

Note 1. Definition of response time

s :_:r____ 5 :—l;___

o | v e LI oo L :F_______ _

non-sel ected

selected

100%

a0

X,

Trl Tr:Ri

se tire

Note2 . Definition of Contrast Ratio‘Cr’

Brightness of non-se lected segnentc(B2)

F=

Brightness of selected segrentdBl )

Brightress

| Brightness curve for ron-selected segnent

Brighktness curve for selected segrent

Oriving Voltoge

10%

TH

k

non-selected

Tf:Fall time

Note 3. Definition of Viewing Angle Range * 6’

Mormal (8=0" 3
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12832C018B

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

Code Function
No. [ Instrctions
) 24
Rle|z|z|8|8|3|8|a|a|3
) Z | DON=0,display off
1 | Display ON/OFF of1|j0|1f{0|1|0|2|1|1 8 DON=1.display on
2 | Display start line set O 1| 0| Of 1| Display start address | Set the display RAM display start line address
3 | SetPage Address 0[21]0]21]0]|1|1|Page address | Set the display RAM Page address
Ser Commh Address 0[{1{0]0|/0|]0|1f Col Add Set the upper-4-bit of column address counter
4 (Upper-4 bits)
Ser Commh Address 0[{1{0]0/0|]0|0f Col Add Set the low-4-bit of column address counter
(Lower-4 bits)
Read Staus 0|01 Status 0 | 0 | 0 | 0| Read the status data
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 o[{1|0]|1|j0|1(0|0|0fO0|A]| Correspondence
<| ADC = 0,Normal. ADC = 1,Reverse
. > REV =0, Normal
9 | Normal/Reverse Display 0l1|/0]1{0f1|[0f0|1]|12 L REV = 1. Reverse
L =z | EON =0, Normal
10 | Entire Display ON/OFF 0|10 1{0f1[{0f0|1]|O 8 EON = 1, Entire display ON
) 2 Bias = 0, 1/9 Bias
11 | SetLCD Bias of1|j0|1f{0|1|0|0|0Of1 2| Bias = 1, 17 Bias
12 | Set Read-Modify-Write 1({0(2({2{2]0|0|0| 0| 0| Enter the “Read-Modify-Write” mode
13 | Reset Read-Modify-Write 0|1 1111 1{0f1|1]| 1| 0] Clearthe “Read-Modify-Write” mode
14 | Reset 1 1111 1{0[0|0]| 1| O| Resets the LCD module
Set the COM scanning direction
| il o« | 4| SHL=0, Normal
15 | SHL S elect 01101111100 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 o|1|o|ojo|1|0|1|Q|Z|S| VR:LCD Supply Voltage Regulator
VF : LCD Supply Voltage Converter
(1 =ON, 0 =OFF)
17 | Regulator Resistor Select 1/0[0[0|21]0]| 0| Ratio Set the built-in resistor ratio (Rb/Ra)
Electronic volume mode set 1{0|1{0|j0|0|0O]|O | 0 | 1| Set reference voltage mode
18 i
i i 10| *|* Electronic Set reference voltage register
Electronic volume register set Control value gereg
ool - o< ] - | Compound instruction
19 | Power Save Display OFF + Entire Display ON
20 | NOP 0121|1011 1{0[0]|0] 1| 1| Non-operationcommand
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10. DDRAM WHTZR

Lir Pansl MY=0 MY=1
PA[3:0] i] AddeCes Location | SL=0 SL=16| S5L=0 B81=0 5L=35 BL=25
Do | oo 1 T1 ] cao | coe ]| cag | ces | oo
D1 oiH c2 | ce0 | ces | car | ce4 | cs
Dz | o2H £a | €81 | cez | cae | caz | o7
ateo 122 ]_03H — ca | €82 | cs1 | cas | c22 | ce
D4 0 s | o83 | con | cas | c20 | cs
DL ce | c5a | 58 | cas | £20 | ca
D& c7 | e5% | c58 | caz | cie | ca
o7 ca | o= | c57 | cat | cie | c2
Do €a | o8 | c56 | can | ci7 | ci
D1 ci0 | e58 | e%5 | cag | cte | -
Dz €11 | c%o | c54 | ca | s | =
o EE ci2 |neeo | cs3 | car | cid | —
L Poge 1 Cia |WCe1 | cf2 | cas | ci3i] —
D5 C14 |'ce2 | c51 | cas | €12 | —
D& ci5 )| cea | cE0 | cad | €11 | —
b7 | _oed Cié | Cea | cam | €33 | cib | —
Do H Ci7 | C1 | can | caz | oo =
D H Cie | cz | car | cat | cB =
Dz 12H cie | ca [ ces.| can | cF =
o= E czo | ca | ces | cz | ca =
0010 f— — Page 2 Gz % | Cad | C28 | CE =z
D5 15¢ cez | c6 | caa | cor | ca _
08 TEH ¢z | cr | caz | ces | ca =
o7 TH C3d | ca | ca1 | ©25 | ce Z
oo Tan tes | ca | can | cea | o1 | —
D T Coe | ci0 | cam | c2a | ced | cae
D2 | 1AH coMzz | czr | €41 | o8 | c2z | cea | car
PN T T ke § CoMm28 | c28 | ciz | car | c21 | cez | cas
Da | icH CoM20 | C2o | cis | cae | con | cel | cas
D5 | iDH COM30 | C30 | Ci4 | C38 | Ci0 | CED | Cad
D& | iEH T | ca1 | ci5 | c34 | cia | cse | cas
o7 = caz | ci6 | €33 | 17 | cis | caz
Do | 20 Caa | Ci7 | Caz ] CI8 | CE7 | Car
D1 21H Cad | Ci8 | Ca1 ] Ci8 | c&8 | can
Dz | 2od cas | cio | cao | cte | css | eae
= I'pa | 2H cas | ceo [caa | ¢ cs |
L 2aH Poge 4 ca7 | c21 | ce | c12 | c&a | ear
D5 | 25 cae | ce2 | ce7 | c11 | cE2 | €38
D& | 2&H c3n | cza | ce5 | cio | c&1 | €38
b7 | orH cab | 24 | €25 | co | cEo | ¢34
Do | 2an Ca1 | c25 | cea | c& | cas | ca2
D 28H Caz | C26 | cea | ©7 | cas | ca2
D2 | 2AH Cas | co7 | ¢z | c8 | ca7 | cai
.ns | D3| %BH Cas | o8 | c21 | ©f | cas | ¢
S T T Page 5 cas | ceo | cen | o4 | cas | cee
DE | 20H cas | can | cio 3 | caa | C28
DE | 2EH car | €31 | cie | c2 | cas | cov
o7 | ord caz | c32 | €17 | ©1 | caz | c=
Do | 2 can | c33 | ¢8| — | cai | co®
D1 31H Ci0 | C3a | G185 | — | cao | cod
Dz | 2z ts | cas | c1a | — | cae | o=
Da | aaH cEz [ c36 | c1a | — [ cae [ ¢
e 3aH Foge® ¢k | car | c12 | — | car | o=
5 | a=H cs4 | c3a | €11 | — | cae | c=0
DE | 2H CEs | can | cin | — | c3E | ¢
or | _amH Css | can | ca | — | caa | cie
Do | aeH cs7 | cal | €8 | — | o33 | onT
D ET Cse | c42 | ©7 | — | caz | cie
Dz | a3AH Ch0 | C43 | ©8 | — | €31 | 18
SR [T BT - ced | c4d | © — | cac | cia
Da | acH Tome: | o5l | cas | ca | — 28 | cia
Ot | _aon TOMEZ | Ce2 | a8 | C — | 2 | ¢z
DE | 3EH COMBS | ce2 | car | €2 | — | c27 | 1
o7 £ CoMEd | cad | cae | €1 | — | ¢28 | cin
1000 | Do | 4oH Page B cic cic | cic | cic | cic | cc | cic
85 40 65 g
glale|8|2|8|8|5|8 Blg8|a|2 i
Ee|5|2(5 (5|5 |53 2|2 |2|2|8
el e e
d HHEEHEEE 81312195
221225 E(2]|8|9 B|8|9|5|8
oy | 0% |08 [0 |00 |00 | &0

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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12. Inspection Standards/fKtriE

Item Criterion for defects Defect type
1) Display on inspection/ £ 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)
2 Black / White spot/™ 5 m% (1 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/2£E5% 4 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
mallipe)
EINNNE
| & )
4) Display pattern/{i 7= iz, Q :% 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<®<1.0 3
5) Spot—l_lke contrast 10<d=<15 1 Minor
irregularity/$5%4] % 1o 0
Note: 1) Conformed to limit samples.
2) Intervals of defects are more than 30mm.
Size @ (mm) Acceptable Number
: : -, <04 Ignore (note)
%g%bles in polarizer/3 1 A 0.4<D=<0.65 Minor
0.65<P<1.2 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/ 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 75 1 with a soft cloth or similar cleaning.
9) Rainbow color/Ze (4, grc()aa[ainbow 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
¥ 10 2% B AT A Ik shortness or sealing line.
11) Bezel appearance/#k E4Mi 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 {44 %% (2) Parts notin 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/ 3 {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/EEH 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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12. Handling precautions Y& IR

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 Gt 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 .

PR R T ) D YRR 2 A RO, BT DU A B e, TV REAT 20, ISR i e e, AN A
FIK,  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 R 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 . U ERERIA B, TR RE

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

R T S A Wi 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 ERAE RIS 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.

SR SRl T I S i U AN AN B I S 21577 R w5 UL = L1/ @0 1 s R

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°CHIZAT MEVO L i s BN 4%, JF HORIERSZ I ()5 T-44D

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

S0 LR E 1 P s Ve Bl N SRSB4, UM IURAE i T9a 52 F IS OIS 00 N IR R, S {20 A7 fin A2

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

of Power-ON.
P2 AT B NT (55, AZAEE R EER BT LCD 4.
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