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DC 12864 B

TEH

I$

Supplier Densitron®Displays
Display Type C COG Type
Display Font 128 x 64 dots

Model serials no.

Backlight Type N Without backlight T LED, White

B EL, Blue green A LED, Amber

D EL, Green R LED, Red

W  EL, White O LED, Orange

F CCFL, White G LED, Green

Y LED, Yellow Green P LED, Blue
LCD Mode B TN Positive, Gray T FSTN Negative

N TN Negative,

G STN Positive, Gray

Y STN Positive, Yellow Green

M STN Negative, Blue

F FSTN Positive
LCD Polarize A Reflective, N.T, 6:00 H Transflective, W.T,6:00
Type/ TemperatureD Reflective, N.T, 12:00 K Transflective, W.T,12:00
range/ View G Reflective, W. T, 6:00 C Transmissive, N.T,6:00
direction J Reflective, W. T, 12:00 F Transmissive, N.T,12:00

B Transflective, N.T,6:00 | Transmissive, W. T, 6:00

E Transflective, N.T.12:00 L Transmissive, W.T,12:00
Special Code #:Fit in with the ROHS Directions aegulations
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(1)Avoid applying excessive shocks to the modulenaking any alterations or modifications to it.

(2)Don’t make extra holes on the printed circuiatsth modify its shape or change the components of
LCD module.

(3)Don’t disassemble the LCM.

(4)Don’t operate it above the absolute maximumati

(5)Don’t drop, bend or twist LCM.

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

(7)Storage: please storage in anti-static eletgramntainer and clean environment.

Item Dimension Unit
Number of Characters 128 x 64 dots
Module dimension 89.7x 49.8 x12.1(MAX) mm
View area 69.0 x 36.5 mm
Active area 63.97 x31.97 mm
Dot size 0.47 x0.47 mm
Dot pitch 0.5x0.5 mm
LCD type FSTN Positive, Transflective
Duty 1/65, 1/9 Bias
View direction 6 o’clock
Backlight Type LED White

Page 5/14



Item Symbol Min Typ Max Unit
Operating Temperature op -20 +70
Storage Temperature st -30 +80
Supply voltage for Logic o 0.3 5.0 \%
Supply Voltage forLCD Driver Vour,V0 0.3 18.0 \
#$ %
Item Symbol Condition Min | Typ Max Unit
Supply Voltage For Logic M-Vss 2.7 3.0 3.3 \%
Ta=-20 95 | 98 | 105 Y
Supply Voltage For LCM VO0-¥s Ta=25 9.2 | 945 9.7 Vv
Ta=70 8.95 9.2 9.45 V
Input High Volt. ViH 0.8 Vbp Vb V
Input Low \olt. ViL Vss 0.2 Vbp V
Output High Volt. \bH lout=-0.5mA| 0.8 Vpp Vb V
Output Low \olt. \oL lout=0.5mA | Vss 0.2Vpp \Y
Supply Current(No include o Vos=3.0V 0.60 - A
LED Backlight) ' '

NOTE: 1) Duty ratio=1/65, Bias=1/9
2) Measured in Dots ON-state
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Item 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
100

Cr Max

Selected Wave

Non-selected Wave

Cr=Lon/ Loff

-

Conditions :

Vép

Driving Voltage(V)

[positive type]

Operating Voltage : Vop
Frame Frequency : 64 HZ  Driving Waveform : 1/Nydut/a bias

Definition of viewing angle(CR 2)

Defirtion of Response Time ( Tr, Tf)

Non-selected
Conition _

Selected Conition

Non-selected

- Conition

Intensity

100

:

)

Viewing Angle(

[positive type]

):0
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Pin No.| Symbol 1/0 Description
1 /CS1B I This is the chip select signal.
2 IRES | When RES is set to “L”, the setting are initialized
I This is connect to the least significant bit leé tNorman MPU
3 A0 address bus, and it determines whether the datatgtdata d
a command.
4 IWR(R/W) | The data bus are latched at the rising edge oMResignal
/IRD(E) | The data bus is in output status when this signdl’i
This is an 8-bit bi-directional data bus that carte@o an &sit
6~13 DO~ b7 Vo or 16-bit standard MPU data bus.
Power
14 VDD Supply Power supply
15 VSS Power Ground
Supply
16 VOUT 0 DC/[_)C voltage converter. Connect a capacitor betvbes
terminal and vss or VDD
DC/DC voltage converter. Connect a capacitor betvibis
17 CAP3P © terminal and the CAP1N terminal.
DC/DC voltage converter. Connect a capacitor betvibis
18 CAPIN © terminal and the CAP1P terminal.
DC/DC voltage converter. Connect a capacitor betvibis
19 CAPLP © terminal and the CAP1N terminal.
DC/DC voltage converter. Connect a capacitor betvibis
20 CAPZP © terminal and the CAP2N terminal.
DC/DC voltage converter. Connect a capacitor betvibis
21 CAPZN © terminal and the CAP2P terminal.
22~26| V4~VO0 gt?p\?:)el; This is a multi-level power supply for the liquidystal drive.
27 VR | Output voltage regulator terminal. Provides thdagg
between VSS and VO through a resistive voltageddivi
28 C86 I This is the MPU interface switch terminal.
29 P/S I This is the parallel data input/seriabdaput switch terminal.
30 NC - No connection.
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1 .
30.1 ‘ 15.5{ @15 0.3]0.15
SUPOTIEIRE 1 v i JSTPHR2 or Equialent
1 30 )
CN2 k<) ,
5 =
9 1 S 8
| | ol & « S
B EEIRS] o
| 0| —| o 12-R2.0
ARed) K(Black) |( ARety
[+ — i}] @ &
wla
29 g2 8
OlF|wS|< 128x64 DOTS g
SR L L]
o o
/r_h/ View Direction View Direction
l I o @
5.865 63.97(AA) 427 4- 3.2PTl ‘ 35
3.35 69.0(VA) 11.8i03 | ) ;
8.35 73.0(LCD) PINNOJ SYMBOL [ PINNO] SYMBOL [PINNOJ SYMBOL
3.5 82.7 1 | csiB | 11 D5 21 | CAP2N
2 | RES | 12 | D6 | 22| va
89.7 3 A0 13 D7 23| v3
4 |wrRw)| 14 | VDD | 24 | v2
7.0 75.7 5 | /RDE)| 15 Vss 25 V1
= ‘ 6 | DO [16 [vouT | 26 | VO
o 0 7 | DL |17 |[CAP3P| 27 | WR
8 | D2 | 18 |CAPIN| 28 | C86
9 | D3 | 19 |CAPIP| 29| Pis
10 | D4 | 20 | CAP2P| 30 | NC
S 05 The non-specified tolerance of dimensionds  0.2mm.
—
T 0.47
o
o [ee]
1 <
- 0 l:r
05 || P0.5*29=145 ||Contact Side o
155 SCALE 211 DOT SIZE
SCALE 10/1
/IRES
3 =0
/RD ) ~ COM :: > LCD PANEL
1
& N
AD L‘(_S
o 1228
WR ~
~
D0 f
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9-1. 8080 Series MPU

Al
o W —| [— A HE
Cs1 h g
(C52="1") AN /}/
* ICYC *
LOULE, LOCLW
TS RN DY N
WR.RD AN Y/ AN
TOCHR, TOTHW
le g . tLiHE

Dl DT

(Write)

* LALLE '-=| 1

D w D7

(Bcad)

(Voo =3.3V, Ta=25°C)
. - Rating -
ltem Signal Symbol Condition Wi, iax. Units
Address hold time tanz 0 —
Address setup time Al taws 0 —
System cycle time toves 240 —_
Enabile L pulse width (WRITE) - tooLw 80 —
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 40 —
WRITE Address hold time toHg 0 —

D0 to D7
READ access time taccs CL =100 pF — 70
READ Cutput disable time toHs CL =100 pF 4] &0

1 Ths input sgnal rise tims and fall ime by, b s specifed &t 15 ns or less. When the system cyes time s exramsly fast
itr+t1) = (tovos —tocow —toomw) for (- = 1) = (Toves —tcolk —focHr) are specified

*2 Al timing is specified using 20% and 20% of */o0 as the reference.

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

i
-
@
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8-2. 6800-Series MPU

AD
RW

T h
s N yal

[EalElewlw

e E— N

[k

_}E ..\." D-II
(Writz)

¥

hd RALTE

D w D7
(Eead)

Vop=233Y Ta=25C|

Hating

Item Signal Symbol Coendition O Max. Units
Address hold time e 0 —
Lodress setup time AD taws 0 -
=ystem cycle time foyes 240 —
Enable L puss wicth (WRITE) WR TEveLw an —
Eneble H pulse width (\WRITE) h Tew = o —_
Enable L pulse wizth (READ) (EWLR 30 — ne

— RD
Enable H pulse width (READ] tewen 140

W RITE Data setup tims Tose 40 —_

IWRITE Address ho'd time 1D=E ] —_
D3 to 7

REAL access time Tacce CL=100 pF — 70

READ Output disab'e ttme tods CL=100 pF 5 50

*1 The input signal rize time and fall tme (b 10 is specifed a1 15 ns or ‘ess. When the system cyc'e time ¢ extremely fast
ite #1n) < itovos —tawow —Tzwew i for (e + b 2 [Tovee —fEwR — TEweR) are epeefied.

*2 All timing s specified using 20% and B0% of Yoo as the reference.

- -y

3 tewuw and tew.m are specified as the overlap between 551 being ‘L" (232="H)and E
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8-3. The Serial Interface

le a P

. .,
(VoD = 3.3Y. Ta =26°C )
. - Ratin )
Item Signal Symbol Condition . EMM. Units
Seral Clock Ferod Taoye S0 —
SCL H puse wdth SCL Tanw 25 —
SCL L7 pulse width TsLw 25 —
Lddress estup time - Tzas 20 —
Lddrese hod time o Tzan 10 — ne
Data setup tims - Taze 0 —
Data hold time T oK 0 —
C5-5CLtime - Tzss 20 —
CS-SCL time T e 40 —

"1 The nput signal rise and fall tme (tr, 17) are specified at 15 ns or &8s
*2 Al timing 's specifed using 20% and 20% of 'Yoo as the standard
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10. Display Command

Command Code

Command Funciion
A0 MD AWR| DF DE O£ D€ O3 D2 D1 DD
rar i @8 1 0 1 1 1 0 LD dispiay ONICFF
{1} Cisplay CNOFF o 1 0 1 0:OFF, 1:ON___
. . Sans e clsplay RAM dlzplay s5arm
{2} Display soart lime st o 1 1] a Cispisy start address Ine sddress
|3} Page address set @ 1 3| 1 & 1 1 Fageaddess [ooo = cizpiay RAM page
18} Column address sat o 1 g C 0 0 % Wostsignficart |[Seosthe= mostsignificam 4 bits of
uppe=r bt column acdress  |[the dsplay RAM columrn address.
Colomn address sat o 1 o C O 0 O Leastsignfcant |Ssts th= |east significast 4 bits af
cower B column acdress  |ihe dsplay RAM column address.
{5} Sianus read g 0 1 Sialus 2 0 0 0 |Re=adsthsssahusdaa
16} Cisplay data wrie 1 1 o Wrie doia Wrfes fo e display RAN
{7} Display data read 1 a 1 Read cata Reads from the dspiay FAM
. 5 1 @ 1 o0 @ Seats the cisplay AAM address
{8} ADC sej=ct o 1 0 3 SEG ouput oormEspongEncE
0: mormal, 1: meverse
{3} Dlsplay normai s o+ o | 3 o1e 0 o1 g [3EEheLCOckiaynomal
revsms h 0: mormnal, 1: meverse
Displzy &l polmis
{10} Display 3l podms i 0 1 0 0 1 0 O
D:m‘;F o 1 0 3 0: mormal dispiay
1: &l poims OM
. Sets ihe LCD drive voRage bias
(11} LCD bias 3=t o 1 o e =
O0: 155 blas, 1: 1/7 bias (ET7S85P)
Cokmn asddress Nnoemeant
112} Read'mocHyawrli= ] 1 1] 1 1 i d 0 0O a0 AT write; =1
A resd O
113} End (] 1 1 1 1 1 1 1 0 Clear read'modHs e
{14} Reat o 1 1 1 1 01 0 |Im=mares=t
[15) Common cutput - 1 o 1 1 oo ag *~ * * g‘,’"': G-D;n ‘:"I':"'“I SCon erecion
miode select 1 )
1: reverse dirschon
— - C 39 1 0 1 Cpemting Ssiert Im=ma poa=r SUpEEly
{15} Porsear control 5=t o 1 0 mode sparatng mods
{17} Vo voRage reguiascr
0 0 1 0 0 Re=sistor Ssisct Imanal nesisior
::tznnl reslsiorrafio| O 1 1] " ratio/Rb/Ra! mode
118} Eecronic wolume
mode st T 5 1 0§ oD O O 0 1 St the Vo output voitage
Electroric volume 2 0 Eecronc wolume yaue |=scoonic wolume reglsser
register set
e~ T 9 10 1 100 |0oFR 10N
oeE ot o 1
Etatc Inclcasor
=g e zat a 0 0 3 0 0O 0OMode|E=efiashing mods
1 9 11 10 00 ’g‘,‘%"::ff’ rate
{20} Boosler ratho st o 1 ] @ 0 0 0 0 0 sepup :"Z 5:' :
VALE ] 41-5x
s Display OFF and display ol
-
{21} Power saver points 0N compound command
{22} HOP o 1 ] i 1 1+ 0 ¢ 0 1 1 Commana for mon-cperzion
:23: Test o k| a 1 - . | 1 " L} L - CI‘J'I'I'I"I'T-I-I'd 'FL'H' I': best D:l not

use this command
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! 1

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

Environmental Test

Test Item Content of Test Test Condition | Notq
High Temperature |Endurance test applying the high storage 80 5
storage temperature for a long time. 200hrs
Low Temperature |Endurance test applying the high storage -30
: 1,2
storage temperature for a long time. 200hrs

Endurance test applying the electric stress 0
(Voltage & Current) and the thermal stress to tE'SOhrs —_—
element for a long time.
Low Temperature |Endurance test applying the electric stress unezo

High Temperature
Operation

Operation low temperature for a long time. 200hrs 1
The module should be allowed to stand at 60
,90%RH max
High Temperature/ |[For 96hrs under no-load condition excluding t}&® ,90%RH 12
Humidity Operation |polarizer, 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
resistance < ) > 10 cycles S
30min  5min 30min
1 cycle
Total fixed
amplitude : 1.5mm
Vibration
Frequency :
Vibration test Endurance' 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
. - Endurance test applying the electric stress to the
Static electricity test terminal. CS=100pF —_—

1 time

Notel: No dew condensation to be observed.

Note2: The function test shall be conducted after Bours storage at the normal
Temperature and humidity after remove from the test chamber.

Note3: Vibration test will be conducted to the prodict itself without putting it in a container.
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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 3.6 [V

Reverse Voltage | VR 5

Luminous

Intensity \Y 600 | 800 CD/M? |ILED=72mA

(Without LCD)

Wave Length X 02r |93 033 ILED=72mA
Y 0.26 0.29 0.32

Life Time 10000 Hr. lLeb  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 (wasteurrent between minimum and
maximum).
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13. Inspection specification

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

1.3 Display malfunction.
01 Electrical 1.4No function or no display. 0.65
Testing 1.5Current consumption exceeds product specifications. '
1.6 LCD viewing angle defect.
1.7 Mixed product types.
1.8 Contrast defect.
Black or white| 2.1 White and black spots on display).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 iirittsgn 3mm
3.1 Round type : As following drawing
I " #$
X %&'%o O*H+
—w| j— - 25
. 5 %&'%,  %& % '
0 0 0, - !
LCD black ¥ 8%, K&
spots, white %& -, %
03 spots,
contamination
(non-display) | 3.2 Line type : (As following drawing)
Length Width Acceptable Q TY]
,\jz W W %&% Accept no dense
> e L .&% | 0.02 W %&%. 2.5
L & |0.03 W %&%- 2
0.053 W As round type
If bubbles are visible, Size Acceptable Q TY
JUdg? using black spot %& %| Accept no dense
Polarizer spe_cmcatlons, not easy — ——

04 bubbles | t© find, must check in %& %,  %&-% 3 2.5

specify direction. %8&-%, '&%% 2
'&%%, 0
Total Q TY 3
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NO ltem Criterion AQL
05 | Scratches| Follow NO.3 LCD black spots, white spots, contartiora

Symbols Define:

x: Chip length y: Chip width z: Chip throkss

k: Seal width t: Glass thickness a: LCD datggth

L: Electrode pad length:

6.1 General glass chip :

6.1.1 Chip on panel surface and crack between ganel

/0123 23 4( ++ 0123 53*2 0123 1(62
' 7) )898353(6 '
: 9
Chipped

06 glass T 7 x4 2.5

;<29 9 )9=)9 23+> 3+ ) !1(62) 2 23&

?&'& 1)9(9 9 40

0123 53*2

/0123 23 4(++

0123 1(62

7) )898353(6

9

" 7

¥4

<29 9 )9=)9 23+> 3+ 2 )!1(62 )< 2 23&
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NO

Item Criterion AQL
=)+0
x: Chip length y: Chip width z: Chip thio&ss
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 :
0123 53*2 0123 1(62 0123 234(++
%&-== " % , /
?& & 7)(@ )(*A 38 )9 3)(0
06 Glass o5
crack
0123 53*2 0123 (62 /0123 23 4( ++4
B " % , /
;<2 23 *9 )A2+ 2 #C 9=3(!>)89 )< 2 #C =A+
9=3((* 3+ * )9*3(6 ) ! 9* 9=3( '+ 3<3 3)(+&
;<2 9)A B3Il 2 +1* 2 A+)=9 > 2 136(=( =94
) *=6%&
?2&& A+9 9 A 9( (*3(9(!9 4&
053*2 0!(62
"B
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NO Item Criterion AQL
07 | Cracked glass#2 B1D532 (+38 9 43+ () & 2.5
&' NA=3( 3)(+)A9 <!1349+52(13& 0.65
08 Backlight |:& )+)9+9 2* 2 952 (13 =A+ EA*6 *& F+3(6| 2.5
elements BID +)>13(+ (* )( =3( 3)(+ (* 9*+&
:&. G 41362 *) +(H 1362 )9 )9 59)(6& 0.65
& G/!'= () 28 9A+> *<)9=*)928 <3(6 993(+> 25
09 Bezel + 3(+)9)29 )( =3( 3)(& 0.65
I& G/!=A+ )=1532E) + 3<3 3)(+& '
'%& 1CG+ 1= () 28 3(2)!+!1969 2 (%&== )9 2.5
)( =3( 3)(& ot
'%& 1CG+ '+A9< = () 28 3(2)!+ 29)A62) 2 1& 0'65
'%&.The height of the COB should not exceed the height '
indicated in the assembly diagram. 25
10.4 There may not be more than 2mm of sealanidautise
seal area on the PCB. And there should be no rhare t
three places. 25
10.5 No oxidation or contamination PCB terminals. 0.65
10 | PCBJ COB | 10.6 Parts on PCB must be the same as on the pimuuc
characteristic chart. There should be no wrongspart
missing parts or excess parts. 0.65
10.7 The jumper on the PCB should conform to tlelpct
characteristic chart. 25
10.8 If solder gets on bezel tab pads, LED padiazpad or
screw hold pad, make sure it is smoothed down. 25
'%&IThe Scraping testing standard for Copper Coatirfg@B
%X
Y X * Y<=2mm?
" NA@=! *H)*9 + = 9+ ()( 2 K1G& 2.5
"& 7) Y H)I*QE)3(+>=3++3(6 +)!* 9 )(( 3)X+>) 3* 3)()9 2.5
11 Soldering 33!1& 25
"&. 7) 9 +3*A )9 +)I*9 1+ )(K1G& 065

"&L 7)+2)9 39 A3 +3( )=)((+)(K1G&
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NO Item Criterion AQL
'& 7)) 3* 3)(> ) =3( 3)(> A98+)9> (*+ )(3( 9< K3( |25
CBG )< #1K&
'& 7) 9 4+)(3( 9< 3( CBG )< #1K& 3'25
'8.7) )( =3( 3)(>H)* 99 +3*A )9 H)I* 9 Il +)( 9)*A & 5o
QL#2 1)( 2 #1K= () *=6*> 39A3+& 55
"&-#2 A 9=)+ *6 )< 2 9) 38 +93 )( 2 3(9< 3(
=A+ 9+()9)4 +3<3 A+ 2 3(9< 3()+89& |25
12 General "&?#2 9 +3*A19)+3()9 3()3!)<+)*93(6 K ()9 23
appearance )=)(( 3+() A9(*3() 9)5()9 ! 4 ))& 2.5
&M 1()())< 2 #C 39A3 2+ () 29* (*& 0.65
'& K3( =A+ = 2 3(+ 3<3 3)(+2 & 8'22
' &I B1D 3( 1))+ )9 =3++3(6 3(+& '
' 8% KI*A  463(6=A+ 2 += ++ 3<3*)( 463(6 0.65

+ 3<3 3)(+2 &
"&" K9*A *3=(+3)( (*+9A A9 =A+ )(<)9=) 9)*A
+ 3<3 3)(+2 &
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14. Material List of Components for RoHs

1. Densitron ®Displays hereby declares that atirgbart of products (with the mark

“#”In code), including, but not limited to, the LCMccessories or packages, manufactured
and/or delivered to your company (including youbsidiaries and affiliated company)
directly or indirectly by our company (includingrogubsidiaries or affiliated companies) do
not intentionally contain any of the substancegdisn all applicable EU directives and
regulations, including the following substances.

Exhibit A The Harmful Material List

Material | (Cd) (Pb) (Hg) (Cr6+) PBBs PBDEs
Limited |100 1000 1000 1000 1000 1000
Value ppm ppm ppm ppm ppm ppm

Above limited value is set up according to RoHS.

2.Process for ROHS requirement

(1) Use the Sn/Ag/Cu soldering surfélcthe surface of Pb-free solder is rougher than veel before.
(2) Heat-resistance temp.

Reflow 250C degree,30 seconds Max.

Connector soldering wave or hand solderirB20C degree, 10 seconds max.

(3) Temp. curve of reflow, max. Temp235+5C degredé

Recommended customer’s soldering temp. of conne@80C degree, 3 seconds.
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