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12832C020

1. Feature/ B 454
Display resolution/ /i [ %k
Display mode/ & 7~ i =,
Driving method/Zk 5} 77 =
Viewing direction/f{ f
Backlight/¥ )t

Built-in controller/{% il %%

: 128(w)*32(h)

: FSTN ,Positive, Transflective

: 1/33 Duty , 1/6 Bias

: 6:00 o’clock

: LED , White(or Green,Blue,Other)
: ST7567 (or UC1701)

Operation temp/ TAFI&SE :-10'C~60°C
Storage temp/fiFiEE 1 -20°C~70°C

2. Mechanical Specifications/#}#% R~} BA
2.1 Rof ik

Dimensional outline (W*H*T)/4ME R~
Viewing area (W*H /¥ R~

Dot pitch (W*H)/ s 2

Dot size (W*H)/ & K /h

: 36.6mm*17.6mm*3.5mm
: 32.0mm*10.0mm

: 0.232mm*0.265mm

: 0.202mm*0.235mm

2.2  Outline Dimension #}ME R~ &

B R
=N
222 ||| 128x%32 DOTS |
I — J i
o=y WEi
= 45f~——J l l j% ‘ 29
N ¥ ) ) s
180 jT/ 2ol
~—10.28 i 10.5 t 15.82 1 0.3+0.05 e 105 Q
g | Y e
le—Hi 5 B %%.. FO [73
ST weEd Bz bl |
341 Backlight Circuit i DOTS SIZE COMSEG LAYDOUT
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12832C020

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

1N SUMEBOL

1T |NC

Z |NC

3 |INC

4 | NC

5 |v4

& | NC

7 | NC

8 | C1+

9 | C1—

10| NC

11| NC

12 | VSS

13| VDD

14 | D7(SDA) TR
15 | De(scL) T
16 | AQ

17 | RES =%
12| Cs

ﬂg LED*A S M NV R A
20| LED—K

e s RWAS

2R LA XY B KT
o AEIUR. WEZ2SV

VS S

=i 3V~3.3V

T ES N KR RS R

It S v G (= = R O S @)
ot BEYE IE M (2.8V73.0V)
T b E AW (0V)

4. Pin description/PIN JEI#i&

Pin No. Pin Name Function
1~4 NC 7= il
5 V4 FHE B 1UF A FIVSS
6. 7 NC A
8.9 C1+. C1- PR BT FE 1uF B2
10. 11 NC ol ]
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 O ¥4
15 D6(SCK) Serial clock input (SCL) SPI & 11 4
16 A0 Data/Command control b RS DN OPE (=R A €/
17 RES Rester E=EDA
18 CS Chip selection input Jrik
19 LED-A Backlight Power # Mt IFIEK, @t M E+3.0v, THEMBR
20mA~3mA, WA 10 OiEH], FIN=REFFRBOCHE .
20 LED-K Backlight Negative B IR #itk, 0V, H#: VSS.
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12832C020

5. Absolute Maximum Ratings/fR & Z%

Items Symbol MIN. MAX. Unit Condition
B A
Input Voltage/#i A\ H1 & VIN -0.3 Vbp+0.3 \Y, Vss = 0V
LED forward current/ ¥ Fii If 0 30 mA -
Operating Temp./ T{EifLJ¥ Tor -10 +60 T -
Storage Temp./fi 7. Tst -20 +70 C ---

6. Electrical Characteristics/H S 45314

6.1 Typical Electrical Characteristics
(Vss=0V, VDD = 3.3V +10%, Top = 25°C)

Items Symbol | MIN. TYP. MAX. | Unit | Condition Pin
Operating Voltage/ T./E i & VDD 2.7 3.0 3.3 Y, VDD
LCD Operating Voltage Vop - 9.0 - Y, VO

Input High Voltage/4ii A & HLIE VIH 0.8 Vbp - /oD \Y; AO,W/R,RD,
Input Low Voltage % A\ & H [ ViL 0 - 0.4 Vbp \Y; bo~D7
Output High Voltage % H i HL I VOH 0.7 - VDD Y, DO~D7
Output Low Voltage #i ! i H1 /& VoL 0 - 0.2 Y, DO~D7
Supply Current/{it Bt FE 37t Ibp — 0.6 2 mA VDD,VSS

Note 1: There is tolerance in optimum LCD driving voltage during production and it will be within the specified range.

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

< teess tesH

CS1
(Cs2="1")

AD >4
] tscve '
* taLw
SCL
-+ taHw _‘
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12832C020

X o Rating . '
Item Signal Symbol Condition Min. ey Units
4-line SPI Clock Period Tscyve 100 —
SCL “H" pulse width SCL TsHw 50 —
SCL “L" pulse width Tsuw 50 —
Address setup time AD Tsas 30 —
Address hold time TsaH 20 — ns
Data setup time - Tsos 30 —
Data hold time TsoH 20 —
CS-SCL time cs Tcss 30 —_
CS-5CL time TcsH 60 —
6.2.4 Reset timing
|« e
RST # 1
I
I 5
Internal / : £
Statins :\ During Reset ... l Reset Finished
FiGure 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 - usS
RST,, Reset to Internal Status
t Internal Status pulse delay 6 - mS
. . . = 1=
7. Backlight Characteristics/5 Yt43 %
Items Symbol | MIN. TYP. MAX. Unit Condition
Forward Voltage/H [+ VFf 2.8 3.0 3.1 \% IfF=30mA
Reverse current/Hji Ir - 20 30 mA Vr=3V
Peak wave length/J & A - - - nM [f=25mA
Luminance/3E ¥ Lv Cd/m? If=25mA
Color /5ift, White (F1ta, B HAd )
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12832C020

8. Electrical-Optical Characteristics/J% %4 {t

Items Symbol Condition MIN. TYP. MAX. Unit NOTE
- Tr 185
R \
esponse time/ J )i Taz 25 s 5
T Tf 200
Contrast ratio/% b /& Cr Ta= 25T — - —
Viewing angle range/ degree 3
N =2 4 4
WS 0 o 0 0

Note 1. Definition of response time

s :_:r____ 5 :—l:___

v R vt B el L :F_______ a

non-sel ected

selected

non-selected

100%

907

Trl Tr:Ri

se time

Note2 . Definition of Contrast Ratio‘Cr’

Brightness of non-selected segnent(B2)

Cr=

Brightness of selected segrentiBL)

Brightress

| Brightness curve for ron-selected segnent

Brightness curve for selected segrent

Orlving Vol toge

10%

—
Tf| Tf:Fall time

Note 3. Definition of Viewing Angle Range © 0 ’

Norrol (8=07 3 /'r'ie'ulng. Angle Ronge B

| @=00 3
¢ Q=L B0 ) (3:00)

12:00%
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12832C020

9. Control and display commands/$§% {#iid

Code Function
No. | Instrctions
=) 1
2lz|2|5|8|8|3|8|8|5]|8
) Z [ DON=0,display off
1 Display ON/OFF Ol1]1011[{0f[1[Of1[1]1 8 DON=1.display on
2 | Display start line set 0] 1| 0] 0| 1| Display start address | Set the display RAM display start line address
Set Page Address 11011 0| 1| 1] Page address | Set the display RAM Page address
Ser C°'“m? Address 110|010 0f1 Col. Add Set the upper-4-bit of column address counter
4 (Upper-4 bits)
Ser Column Address o[1{0|0[0|0|0| Col.Add | Set the low-4-bit of column address counter
(Lower-4 bits)
5 | Read Staus o[o[1] status [o0]0] 0] 0] Readthe status data
6 | Write Display Data 11110 Write Data Write data into the display RAM
Read Display Data 11011 Read Data Read data from the display RAM
o | Set the display RAM address SEG output
8 | ADC Select 0[{1{0]1]0]1[0[0[0|0|Q]| Correspondence
<| ADC = 0,Normal. ADC = 1,Reverse
) >| REV =0, Normal
9 | Normal/Reverse Display ol1]011{0f[1[0fO01]1 & REV = 1. Reverse
o z | EON =0, Normal
10 | Entire Display ON/OFF oj1]0]1{of1f{0f0|1]0 8 EON = 1, Entire display ON
_ 2 Bias = 0, 1/9 Bias
11 | Set LCD Bias o|1]011{0f[1[0f0|O0]1 = | Bias = 1, 1/7 Bias
12 | Set Read-Modify-Write 0|1[0]1[1]1[{0]0[0] 0| 0] Enterthe “Read-Modify-Write” mode
13 | Reset Read-Modify-Write O|1(0]1[1]1[{0]1[1] 1| 0] Clear the “Read-Modify-Write” mode
14 | Reset 01011 1]1[{0]0|0]| 1| 0| Resets the LCD module
Set the COM scanning direction
2| ,.|.|.| SHL=0, Normal
15 | SHL S elect Of 10111101015 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|L|Z|%| VR:LCD Supply Voltage Regulator
VF : LCD Supply Voltage Converter
(1 =0ON, 0 = OFF)
17 | Regulator Resistor Select 0[{1{0]0]0|1|0|O0][ Ratio Set the built-in resistor ratio (Rb/Ra)
Electronic volume mode set oj1(0]1/0|0f0]0f|O | 0 | 1| Set reference voltage mode
18 El i -
i i o|1{o0]|*]|* ectronic Set reference voltage register
Electronic volume register set Control value ge reg
oo oo -1-1<-]-] Compound instruction
19 | Power Save Display OFF + Entire Display ON
20 | NOP 0[{1{0]1]1]11[0[0[0| 1] 1] Non-operation command
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12832C020

10. DDRAM B3

L W= v
papaa | o | Addecss SL=0 Si=18]| Si=6 Si=n Si=35 Si=2%
I T T1 | cas | coe | cae | cos | co
o aiH £z | cen | 63 | car | o4 | ca
Dz | teH ta | o851 | cez | cas | coa | o
acoo 22 ]_03H it s | cs2 | c&1 | cas | o2z | s
D4 | oar s | ces | ceo | cea | o2 | s
R C6 | csa | c50 | ca3 | coo | ca
D8 | oeH c7 | c55 | css | caz [ cie | ca
o7 | amH ca | ces | co7 | cal | ci8 | ez
oo | ad Ta | 57 | c56 | can | ci7 | ©F
Gk oeH Ci0 | c58 | ©55 | caa | i | —
Dz | oAH ti | o8 | s | o [ e | =
PO IE T b Ciz | ce0 | c53 | car | cid | —
5 D4 | ocH Cia | 061 | ©52 | o8 | ci2 | —
D5 | ooH Cia | o8z | C51 | o3s | ci2 | —
D8 | oEH tis | cea | cso | caa | o1 | —
o7 | oFH Ci6 | cea | can | caa | cio | —=
oo 10H ci7 | ©1 | ces | ca2 | ca =
GE TiH e | ¢z |car | oo | ca =
Dz | teH cie | ¢a | ces | cao | orf =
I T 130 czo | ca | ces | cae | ca =
e Tari . i o 5 | cas | c2 C5 =
D5 T czz | ce | ces | cor | ca _
DS e coa | 7 | cez [ cze | ca =
o7 7 caa | ca | cen | cas | cz2 =
oo T Tomat | ces | o8 | cen | c2a | €1 | —
GE T comas | ¢z | 0 | caa | c23 | ced | cae
Dz | A comar | ¢z | 641 | o8 | c2z | ces | car
aor1 |Da]_8H v comas | cee | €12 | ear | 2t | ce: | cas
Da | o Tomze | coe | €93 | o8 | can | cel | cas
05 | oA COM30 | Gab | Cia | Cas | cig | ceo | cad
08 | iEH COM31 | €31 | Ci8 | Caa | ci8 | ¢80 | ca2
b7 B coMaz | caz | ci6 | ¢33 | ci7 | c58 | caz
T T COM3: | Cas ] Ci7 | Ca2 | CI8 ]| c&7 | cd
Gk ZiH CoOM3d | | 18 | ca1 | ©i5 | 86 | cdo
Dz | 2on coM3s | ¢35 | oo | can | c1e | css | cm
JURO IE T i COM38 | G | cz0 | cea | ©i3 | c5a | c3
MO0 Ipa | 2an coMar | car | c21 | ces | ciz | c&s | car
D5 | 25H COM3E | Cas | C22 | cor | o | c=2 | ©#s
D8 | 26H coOM3a | ca | c2a | c28 | oo | c&1 | cas
o7 | 2mn Coman | can | cza | c25 | co | cso | cae
oo | zan coMar | ca1 | €25 | c2e | €8 | cae | c=:
GE 28H Tonaz | caz | €28 | c2a | €7 | cas | ces
Dz | 2AH coma: | ca: | €27 | 22 | o5 | car | o
. [ oa | zen Caa | coe | co1 | ot | cas | o
001 Fea T —2cn . Cas | ceo | cen | o4 | cas | cem
| zon Cas | co0 | cio | o3 | cas | coe
D6 | 2EH ca7 | ©31 | cie | e | caa | oo
o7 | 2FH cas | c3z | 17 | 1 | caz | ce=
oo | aon cat | c3a | Ci8 | — | cai | ces
o 31H COMED | CE0 | 34 | €15 | — | cap | c24
D2 | aeH com51 | c51 | cas | c1a | — | cae | c2
JUSPRN T T ey CoOMSz | c52 | c36 | c1a | — | cas | cz=
e T T coms: [ o0 [ car [ ez | — | e [ e=
5 | a5 COMEd | G54 | 28 | €11 ] — | cas | c#
DE | aeH coMss | ©55 | c2e | cin | — | cas | cie
o7 | amn col ces | can | c8 | — | caa | cie
I T comer | o7 | ca1 | c2 | — | ca: | o7
o 3eH Tomzs | cse | caz | o7 | - | o | ce
Dz | 3AH comes | oot | €43 | o8 | — | 2t | oS
S W BT - comen | cen | cas | ©8 | — | cao | cia
Da | acH Tone: | c51 | cas | cd | — | ces | cos
55 | a0 TOMEZ | ©B2 | CaE | ©3 | — | 28 | oz
D& | aEH COME: | C&s | ca7 | 2 | — | c27 | cai
o7 | aFH COMEd | Cad | caB | €1 | — | ces | oo
g0 | oo | aoH Fags & cic cic | cc | cic | cc | oic | cic
8 a8 65 ad
AR EEEEE R BB =d e
HEEIEREREIE AR D22
I T I Y
2|2z |E|E|E|E|E AR
EI2I2(E2|E2 B2 (8|E W H8 8|8
R W [ %) W o o 7]

]

Example for memory mapping:

= Page 0 SEG 1 (D7-D0) : 11100000b
= Page 0 SEG 2 (D7-D0) : 00110011b

tMX =0, MY = 0, SL = 0, according to the data shown in the above table:
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12832C020

12. Inspection Standards/f5% Hr

Item Criterion for defects Defect type
1) Display on inspection/{Z 7~ (1) Non display (2) Vertical line is deficient Maior
NS (3) Horizontal line is deficient (4) Cross line is deficient )
Size ®(mm) Acceptable number
. b D <0.3 Ignore (note)
Q Black / White spot/H 55k (4 0.3<d=<0.45 3 Minor
0.45<9 <0.6 1
0.6<® 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/22 288k 4 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
ﬂDH
- 2
4) Display pattern/& iz ’ ) % Minor
—B— C~
L
A+B=<0.28 0<C| D+E<0.25| F+G=0.25
2 I L 2 J) 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
®<0.7 Ignore (note)
. 0.7<®<1.0
5) Spot-like contrast 1.0<0 <15 1 Minor
irregularity/t5%) & 1 5<d 0
Note: 1) Conformed to limit samples.
2) Intervals of defects are more than 30mm.
Size ®(mm) Acceptable Number
. . - <04 Ignore (note)
%‘/—:‘B\;{é‘)bles n pOIarlzer/Iﬁffﬁlj‘] 0.4<D<0.65 2 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% 3 | JE /Y JE 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/358 FA 15 & with a soft cloth or similar cleaning.
9) Rainbow color/Z: ,a\lrcc)a arainbow 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
T 2% s BAE AR 3 shortness or sealing line.
11) Bezel appearance/&k £ 7M1 Rust and deep damages that are visible in the bezel are rejected. Minor
12) Defect of land surface K fi#t%¢ | Evident crevices that are visible are rejected. Minor
(1) Failure to mount parts
13) Parts mounting/&{i /4% %% (2) Parts not in the specifications are mounted Minor
(3) For example: Polarity is reversed, HSC or TCP falls off.
. oot e | (1) LSI, 1C lead width is more than 50% beyond pad outline. :
14) Part alignment/ S {25 212 | () \iore than 50% of LSI, 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
R REEBEYD (3) 0.5<L, N=1, L: Average length of solder chip (unit: mm)
16) Bezel flaw/gk =3 Bezel claw missing or not bent Minor
— 1) Failure to stamp or label error, or not legible.(all acceptable if legible)
17) Indication on name plate E2; The separationpis more than 1/3 for indication discoloration, in which the Minor

(sampling indication label)/{7 &

characters can be checked.
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12832C020

12. Handling precautions 3= H

1.

Refrain from strong mechanical shock and forces to the module. It may cause improper operating or
damage to the module.
B 1 RS A AR A, DA AR 2 SR AE AT IE 3

. 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 .

FRZE 2 T ) i Y PR 2 e B A5, i CLER AR e ot AT 2B, PRSI IR R AR, LA
FK,  ZHASE .

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

T B RR E SE  hR R K, S 2 S R R AR

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

ANEHE T LA DR SR E . BRI ERA RN R, TG RTRE

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

P LA PRy, AU 2HACMOS LS.

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

AN EEE ALK, =i SO N R A LCDRLAL, DA M ZH ) i

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.

GHBERH, FLERIEARAND. HiB Rk E T, 5 EAEEMKET .

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.

HAE280 £ 20 CHIZFAF NEIOL i S sipit 4z, JF HARIE B (A5 T-440 .

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

20 BAE R E RS B A BRBIAE A, BRI RAE S T 4E E R TS 0 R KA, SR A A dn A 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.
HEH 2 BTN NG 5, AL/ A IER BT LCD B .
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