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1. Module Classification Information

SOG 12806431 BTN BWLW (2)

i ¢ £ o ¥ | §
i Brand Shelly Associates Inc.
¢ Display Type SOG COGType
£ Display Font 128x 64 dots
a  Model serials no.
¥ Backlight Type LW LED, White
| LCD Mode T FSTN Positive
§ LCD Polariz BW Transflective, W.T,6:00
Type/ Temperature
range/ View
direction

Special Code #:Fit in with the ROHS Directions and regulations
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2.Precautions in use of LCD Modules

(1)Avoid applying excessive shocks to the module or making any alterationsliicat@mns to it.

( 2 ) Droakedextra holes on the printed circuit board, modify its shape or change the components of
LCD module.

( 3 ) Ddisaséemble the LCM.

( 4 ) Daperdie it above the absolute maximum rating.

( 5) Ddrap,dend or twist LCM.

(6)Sddering: only to the I/O terminals.

(7)Storage: please storage in astttic electricity container and clean environment.

(8). The factory reservesbe right to change the passive components

(9). The factory reserves the rigiat change the PCB Rev.

3.Gen eral Specification

ltem Dimension Unit
Number of Characters 128 x 64 dots
Module dimension 89.7 49.8 x6.0(MAX) mm
View area 69.0x 36.5 mm
Active area 63.97x31.97 mm
Dot size 047x047 mm
Dot pitch 05x05 mm
LCD type FSTN Positive Tranglective
(In LCD production, It will occur slightly color difference. We
can only guarantee the same color in the same batch.)
Duty 1/65, 1/9 Bias
View direction 6 0 dock
Backlight Type LED White
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4 .Absolute Maximum Ratings

Item Symbol Min Typ Max Unit
Operating Temperature Top -20 +70
Storage Temperature Tst -30 +80
Supply voltage for Logic Vb 0.3 5.0 Vv
Supply VoltaggorLCD Driver Vour,V0 0.3 18.0 \%
5.Electrical Characteristics

Item Symbol Condition Min | Typ Max Unit

Supply Voltage For Logic| Vpp-Vss 3.0 3.3 3.6 V

Ta=20

9.5 9.8 10.5 Vv

Supply Voltage For L® V0-Vss Ta=25 9.2 | 945 9.7 \%

895 | 9.2 9.45 Vv

Ta=70

|ﬂpUt ngh \olt. ViH 0.8 Vbp Vb \/

Input Low \olt. Vi Vss 0.2Vpp Vv

OUtpUt ngh \olt. VOH IOUT:-O.SmA 0.8 Vbp Vb V

Output Low \olt. VoL lout=0.5mA | Vss 0.2Vpp \%
Supply Current(No includ I Vi 233y A

=3. m
LED Backlight) °P o 0.60| 2.0

NOTE: 1) Duty ratio=1/65, Bias=1/9
2) Measured in Dots ON-state
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6.0ptical Characteristics

ltem Symbol Condition Min Typ Max Unit

(V) CR 2 30 40 deg
View Angle

(H). CR 2 -40 40 deg
Contrast Ratio CR 5

T rise 100 280 ms
Response Time

T fall 180 330 ms

Definition of Operation Voltage (Vop)

Intensity Selected Wave
100 - Non-selected Wave
CrMaxp----------
Cr=Lon/ Loff
vop .
Driving Voltage(V)
[positive type]
Conditions :

Definition of Response Time ( Tr, Tf)

Non-selected

Non-selected

Conition

Operating Voltage : Vop  Viewing Angle(

Frame Frequency : 64 HZ Driving Waveform : 1/N duty , 1/a bias

Definition of viewing angle(CR 2)
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7 .Interface Pin Function

Pin No.| Symbol 110 Description
1 /CS1B I This is the chip select signal.
2 IRES ' \When RES is set to ALO, tH}
I This is connect to the least significant bit of the Norman M
3 A0 address bus, and it determines whether the data bits are
a command.
4 IWR(R/W) ' The data bus are latched at the rising edge of the WR sig
/IRD(E) ' The data bus is in output
This is an &it bi-directional data bus that connects to &bit$
6~13 | DO~D7 Vo or 16-bit standard MPU data bus.
Power
14 VDD Supply Power supply
15 VSS Power Ground
Supply
16 VOUT 0 DC/II_)C voltage converter. Connect a capacitor between t
terminal and vss or VDD
DC/DC voltage converter. Connect a capacitor between t
17 CAP3P © terminal and the CAP1N terminal.
DC/DC voltage converter. Connect a capacitor between t
18 CAPIN © terminal and the CAP1P terminal.
DC/DC voltage converter. Connect a capacitor between t
19 CAP1P © terminal and the CAP1N terminal.
DC/DC voltage converter. Connect a ceip@ between this
20 CAP2P © terminal and the CAP2N terminal.
DC/DC voltage converter. Connect a capacitor between t
21 CAPZ2N © terminal and the CAP2P terminal.
22~26 | V4~VO0 SPS;\)/L?;/ This is a multilevel power supply for the liquid crystal drive
27 VR | Output voltage regulator terminal. Provides the voltage
betweeriVSS and VO through a resistive voltage divider.
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28 C86 This is the MPU interface switch terminal.
29 P/S This is the parallel data input/serial data input switch term
30 NC No connection.
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8 .Contour Drawing

& Block Diagram

N 30.1 - | 15.5 @15 0.3 (15
L' Supporting tape Contact side
1 BO ™
CN2 S
: S K
Lo o
LW oS L S z
“|d|S|= r 2le
—A ||| S| 12-R2.0
A(Red) ) e
! (e
(& — <+ | ® $j
;‘ y L
315
\ — = AN | ©
i CAIEAES 128x64 DOTS \ sls
Pl |22 |5
© H
™ |F v &
View iﬂl&ion View Direction !
X Pant A
2 < | & #
)
5.865 63_97(AA) 1.9 4-03.2 PTH/
= = i 82.7 3.5
3.35 _ 69.0(VA) _ 6.0 @3 R a =
8.35 73.0(LCD) o PINNO.[SYMBOL [PIN NO [SYMBOL _[PIN NO.[SYMBOL
3.5 82.7 T | CcsiB | 11 D5 2T |CAPZN
= = 2 /RES | 12 D6 27 \Z
L 89.7 _ 3 A0 I3 D7 23 V3
4 JwrRwW) | 14 VDD 24 V2
5 [/RD(E) | I5 | Vss [ 25 | V1
5 DO |16 |vOUT | 26 | VO
7 DI 17 [CAP3P | 27 VR
B DZ |18 |CAPIN [ 28 | C86
g D3 [ 19 [CAPIP [ 29 | P/S
10 D2 20 [CAPZP [ 30 | NC
05 The non-specified tolerance of dimensiorii€.2mm.
J—
1 0.47
" =
<
1 =l
30<r“ "
o |
Contact Side S ::r
P0.5*29=14.5
~——155 =~SCALE 2/1 DoT SIZE
= SCALE 10/1
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9. T iming Characteristics

9-1. 8080 Series MPU

Al
5 W — [— 448

051 N g

(C52="1") AN /}/
* ICYC *
LOLLE, LCCLW
RIS RN 7 N
WR.RD N /2 AN
TOCHE, OCHW
le - » thE

Tl D7

(Write)

- LAl s '-=| [——— L

Dl D7

(Ready

(Voo =3.3V, Ta=25"C)
. - Rating -
Signal Symbol Condition Wi, Wax. Units

Address hold time tars 0 —
Address setup time Al taws 0 —
System cycle time toves 240 —_

Enable L pulse width (WRITE) - tooLw 8O —

i ..Il

Enable H pulse width (WRITE) tocHw 80 —
Enable L pulse width (READ) 20 tcoLR 140 — Ms
Enable H pulse width (READ) ' tCCHR 80

WRITE Data setup time toss A0 —
WRITE Address hold time to-s 0 —

D0 to D7
READ access time taccs CL =100 pF — 70
READ Cutput disable time toHs CL =100 pF ] A0

1 The input sgnal rize time and 3l ime oty 1 e epecifed &t 18 ns or less. When the system oy e tims
{loves —tooLr — TocHR) are specifed

2 All timing s specified using 20% and 20% of Voo as the reference.

*3 lecuw and locom are specified as the overlag between SC51 being “L" 1252 = ") and "W and /RD weing at the “L" |

ity +tn) -

- - - I [ . [
(toros —tocow —toonw) for (i = )

=

Pagel2/24

5 extremely fast

i
-
o




8-2. 6800-Series MPU

AD
RW

—r g
s N yal

el e irwl W

o —— N 2

[n k]

- et

—’:: ..'l.'l D.II
(Wriz)

o — L

Ddw D7
(Eead)

Vep=232Y Ta=25°C |

Rating

Item Signal Symbol Candition Vi Max. Units
dddrese hod time Tame 0 —
Lodress setup time AD taws 0 —
System cycle time foves 240 —
Enable L puse wicth (WRITE! WR tewiw ai —
Enable H pulse width {(WRITE} h TEw = a0 —_
Enable L pu'se wicth (READ) [EWLR 30 — ng

— =D
nablz H pulse width (READ) fEw-r 140

VW RITE Data seup time ooe 40 —_

[WRITE Address ho'd time [t 0 —
D] to D7

REALD access tims facce CL=100 pF — 70

READ Qutput disab e e tode CL=100 pF 3 50

*1 The input signal rice time and fall tme (b 1) ie specifed at 15 ne or ess. When the system oyo'e time = extremsly fast
it +1 < ftoveos —fmwiw —Tewew ) far (e + ) < floves —t=wle — TEw-R) are epecifiad.

*2 All timing s specified using 20% and 80% of Yoo as the reference.

*3 tewuw ang tew.= are specifed as the overlag between 051 haing ‘L' (32 ="Hiand E
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8-3. The Serial Interface

I > LS IaH -
£g2="
1L - 15ak
.
AD /<
Iy .
.
| E¥)
SC1 Vi ]\.
= I | b
-
(R * | i |
Rt
g
("o = 3.3V, Ta=25"C )
Rating
Itam Signal Symbol Condition - Units
g wn Min. Max,
Sernzl Clock Perad Tsaye S —
SCL H" pulse wdth SCL Tsnw 25 -
SCL 'L pulse width Taw 25 —
Lddress estup ime - Tzas 20 —
Lddrese hod tinee o Tzan 100 — re
Data setup tims N Taae 20 —
o —
Data hold time SOk 10 —
C5-5CLtime - Tzss 20 —
CS-SCLtime I 40 -

1 The nput signal rise ana fall tnoe (i, tfare specified a0 15 ns or ess

*2 Alltiming 's specifed using 20% and 20% of Voo
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10. Display Command

CommaTc Code

Command Fumction
A0 MD AWR| DF DE DE D4 O3 D2 D1 DD
i ' 1 @ 1 @2 1 i1 1 @ CD dizpiay OMICFF
{1} Cisplay CRAOFF (e 1 1] 1 0: OFF, 1:ON___
o . Sang the gisplay RAM display start
12} Display st line st o 1 1 1] Display star address —
- ' Saos the display RAM page
{3} Pape address st o 1 i 0 1 1 Fapeadirsss i
&} Column address sat o 1 1 0 30 0 1 MostsignMicant |S=t5the most significant £ bits of
upper b column acdress  |the dsplay RAM columrn address.
Colomn address sat o 1 g C 0 0 O LeastzignMcant |Secsthe |eastsionifcar: 4 bis af
L= = column acdress  [the dsplay RAM column addness.
{5} Siaus read o o 1 Slalus 2 0 0 0 |A=adsthestalusdaa
16} Clzplay daia wrie i 1 a Wrie dais Wrfes 1o e display AN
{7} Clsplay data read i i 1 Read cata Reads from the dspiay RAM
. 5 1 o 1 o0 @ Sass the clzplay RAM 33drass
{8} ADC sei=ct o 1 ) s |5EG ourut correspongence
o: "p:lrm!,f_:'z-.me
|5} Display nomai ooy ool ot e 1o o1 g o [BTERELEDcERErnamal
Sk h 0: normal, 1: reverse
Display sl poimis
{10} Display 3l poims i 0§ 1 0 0 1 0 @0
E:'-::;F o A1 ] 1 0: mormal dispiay
) 1: =il poims OM
. Sets the LCD dirive volage bias
(11} LCD bias set o 1 0 T E TR e
0: 1% blas, 1: 1/7 bias (ET7S85P)
Colemn sddress inCcrement
112} Read mocHyvwrli= O 1 a 1 | i d 0O O a o AT wrte: =1
Atread O
(13} End o A1 1 1 1 0 1 1 1 0 |Ciarmadmoditsrams
{14} Renat o 1 i 141 1+ 0 0 01 0 Im=may ress=t
1151 Commen cutous «+ 1 oo g * = v E-Ieder: (el Y] -:-:':l:m scan direction
e sedect o 1 a N 0: mormal dir=ctor
wd = 1: reverse dirsction
. _ ' o a 1 O 1 Cperatng Esimrs Imama poesr sopphy
: Poseer contnol set (¥ 1 i ] mode Joeraing mode
{17} Vo voRage reguksacr
c a 1 C 0 Resisior Bsiect Imernal nesision
:ﬂlﬂmnl ressloreao| O 1] " ratio RoiRa) mode
1158} Eecronic volume
mode saf o 1 5 i 8 o0 0 a0 4 Set the Vo ourpat voitage
Electroric volume 2 0 Eecronic wolume yaue |Eecoonic wolume reglser
regisier set
(¥} Shalic Indicoicoe 1+ 010 %1 1 0 0 |ooFs 10N
OMICFF o 5 .
Etatic incicaxr
" 3 0 03 0 0 OMode|S5=Me fiashing mode
1 ¢ 11 1 @0 o o [Eegbeomermc
{20} Boosler ratho set o 1 0 @ 0 0 0 0 0 sepup :lI: 5]' '
VALE ) 41-5x
. Display OFF and dizplay al
-
{21} Power saver points ON compound commanc
(22} NCF o 1 J 1 i1 0 0 0 1 1 Commana for non-cperabon
173} Test o 1 3 1 1 1 1 +r » = = |CommardforiCtest 0o neot

uzse this cormmand
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11. Reliability

Environmental Test

Test Iltem Content of Test Test Condition | Note
High Temperature |Endurance test applying the high storage 80 >
storage temperature for a long time. 200hrs
Low Temperature |Endurance test applying the high storage -30 12
storage temperature for a long time. 200hrs ’
. Endurance test applying the electric stress
glggr;t?g;]perature (Voltage & Current) and the thermal stress to 0 00
b element fora long time. 200hrs
Low Temperature |Endurance test applying the electric stress un-20 1
Operation low temperature for a long time. 200hrs
The module should be allowed to stand@t 6
,90%RHmMax
High Temperature/ |For 96hrs uder noload condition excluding thg60 ,90%RH 1.2
Humidity Operation |nojarizer, 96hrs
Then taking it out and drying it at normal
temperature.
The sample should be allowed stand the
following 10 cycles of
operation
Thermal shock -20 25 70 -20 /70 55
resistance 10 cycles
guc > >
Total fixed
amplitude : I5mm
Vibration
Frequency :
Vibration test Endurancel test apply!ng the vibration during [10~55Hz 3
transportation and using. One cycle 60
seconds to 3
directions of X,Y,Z
for Each
15 minutes
VS=800V,RS=1.5K
Static electricity test Endgrance test applying the electric stress to 55
terminal. CS=100pF
1 time

Content of Reliability Test (wide temperature,-20 ~70 )

Notel: No dew condensation to be observed.

Note2: The function test shall be conducted after 4 hours storage at the normal
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Temperature and humidity after remove from the test chamber.
Note3: Vibration test will be conducted to the product itself without putting it in a container.

12 .Backlight Info rmation

Specification

PARAMETER SYMBOL [MIN [TYP MAX [UNIT [TEST CONDITION

Supply Current  |ILED 61.2 72 100 |MA V=3.5v
Supply Voltage |V 34 | 35 | 36 |V
Reverse Voltage |VR 5 |V
Luminous
Intensity vV 600 800 CD/M? |ILED=72mA
(Without LCD)
X 0.27 |0.3 0.33
Wave Length ILED=72mA
Y 0.26 |0.29 |0.32
LED Life Time 50000 Hr. lLep  72mA
Color White

Note: The LED of B/L is drive by current only driving voltage is only for reference

To make driving current in safety area (waste current between minimum and
maximum).
Notel 50K hours is only an estimate forreference.
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13. Inspection specification

NO Item Criterion AQL
1.1 Missing vertical, horizontal segment, segment contrast def
1.2Missing character , dot or icon.

1.3 Display malfunction.
01 Electrical | 1.4No function or no display. 0.65
Testing 1.5 Currentconsumptiorexceeds product specifications. '
1.6 LCD viewing angle defect.
1.7Mixed product types.
1.8 Contrast defect.
Black or white| 2.1 White and black spots on displayd.25mm, no more than
02 | spotson LCD|  three white or black spots present. 2.5
(display only) | 2 2 Densely spaced: No more than two spots or lines within 31
3.1 Round type : As following drawing
=(x+y)l2 SIZE Acceptable Q
—HX — TY
. 'S Accept no
T - 0.10 dense
2.5
0.10 2
LCD black ) 0.20
spots, white
03 spots, 0.20 1
contamination ) 0.25
non-displa
(nondisplay) 0.25 - 0
3.2 Line type : (As following drawing)
Length Width Acceptable Q TY
,\__jzl”_ W 0.02 Accept no dense
—»
'L 1L 30|002 W 003 , 2.5
L 25003 W 0.05
0.05 W As round type
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If bubbles are visible, Size™ Acceptable Q TY]
judge using black spot
specifications, not easy "~ 0.20 | Acceptno dense
Polarizer | to find, must check in ~ 3
04 1 ‘pbubbles | specify direction. 0.20 0.50 2.5
0.50 ~  1.00 2
1.00 ~ 0
Total Q TY 3
NO ltem Criterion AQL
05 | Scratches| Follow NO.3 LCD black spots, white spots, contamination
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Symbols Define:

x: Chip length y:

k: Seal width
L: Electrode padength:

Chip width

6.1 General glass chip :
6.1.1 Chip on panel surface and crack between panels:

z: Chip thickness

t: Glass thickness a: LCD side length

z: Chip thickness y: Chip width x: Chip length
Z 1/2t Not over viewing x 1/8a
area
06 Chipped 1/2t z 2t Not exceed 1/3k X 1/8a 95
glass If there are 2 or more chips, x is total length of each chip.
6.1.2 Corner crack:
z: Chip thickness y: Chip width x: Chip length
Z 1/2t Not over viewing x 1/8a
area
1/2t z 2t Not exceed 1/3k X 1/8a
If there are 2 or more chips, x is the total length of each chip.
| NO | Item | Criterion | AQL |
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Symbols :

x: Chip length y: Chip width z: Chip thickness
k: Seal width t: Glass thickness a: LCD satggth
L: Electrode pad length

6.2 Protrusion over terminal :

6.2.1 Chip on electrode pad :

y: Chip width x: Chip length z: Chip thickness
y 0.5mm X 1/8a 0 z t

6.2.2 Non-conductive portion:

Glass
crack
y: Chip width x: Chip length z: Chip
thickness
y L X 1/8a 0 z t

If the chipped area touches the ITO terminal, over 2/3 of the
ITO must remain and be inspected according to electrode
terminal specifications.

If the product will be heat sealed by the customer, the
alignment mark not be damaged.

6.2.3 Substrate protuberance and internal crack.

y: width x: length
y 1/3L X a
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