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1 General Specifications

Item tAStandard Value Unit
Display Pattern gﬂ Doharacter - HiSegment
Color tAMono. LGrayscale o
Module Dimension (W x H x T) | 69.10X46.40X2.9 mm
Viewing Area (W x H) 65.50X37.20 mm
Active Area (W x H) 60.775X32.935 mm
Character Size (W x H) \ mm
Character Pitch (W x H) \ mm
DOT Size (W x H) 0.45X0.49 mm
DOT Pitch (W x H) 0.475X0.515 mm
OTN, Positive OTN, Negative
LIHTN, Positive OHTN, Negative
LCD Type OSTN, Yellow-Green = COSTN, Gray OSTN, Blue
HFFSTN, Positive COFSTN, Negative
0OGbvV OFMLCD - OColor STN
Polarizer Type gTrar_\sﬂective OTransmissive  [Reflective
Anti-Glare
View Direction &16H 012H o
LCD Controller & Driver ST7567 (or Equivalent)
LCD Driving Method 1/65duty, 1/9bias
Interface Type Serial  OPC  ©@4-ineSPI O3-ineSPI O__
Parallel #6800 48080 [Ol4-bit O
Backlight Type OLED OBottom OISingle Side CDual Side
| OEL LICCFL
Backlight Color g;ﬁ'gw'Gree” E“F’{Vehc;te ET
EL/CCFL Driver type OBuild-in OExternal
DC-DC Converter £Build-in UExternal
Operation Temperature Ez; == 127% T
Storage Temperature Tsn.=-30 C

Tsth =480




2 Mechanical Diagram

Mechanical Part
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NO Part Name Quantity | © =
DRAWN: : .
N APPROVED LCM NO: mccoci2sosarew-FpTLw| Rev: 01 |UNITS: mm \j
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Flectrical Part

lock Diagram:

Pin Deseription:

PIN Symbol Function Description
1 CSB Chip select input pin
DOTS: 128X64 | — 2 RST Reset input pin
b) AD Register select pin
4 RWR Read/Write execution control pin
S5 ERD Read /Write execution control pin
6 DBO 8-bit interface
consy — 127 SEGO, couo 7 DB m\g 2238
8 DB2 8-bit interface
ST7567 9 DB3 8-bit interface
COM63 CoM31 10 DB4 8-bit interface
11 DBS 8-bit interface
o ddalal dd el el ol el ol d o]l ol 12 DB6 8—bit interface(SCL)
SRR RERREEY T 13 DB7 8—bit pardllel interface(SDA)
e 14 VDD Power supply
15 VSS Ground
16 VO Connect TuF cap to the XVO PIN
17 VO Connect TuF cap to the VO PIN
18 VG LCD driving voltage for segment circuits
19 €68  |Pardllel interface mode(6800=1;8080=0)
DISPLAY TYPE:FSTN, Transflective,Positive P 20 | PS [P selects the interfoce type
VIEWING DIRECTION: 6:00
DRIVER IC: ST/567
LOGIC VOLTAGE: 3.2£0.1V
LCD DRIVE VOLTAGE(Vicd): 9V
DRIVING METHOD: 1/65 DUTY, 1/9 BIAS
OPERATING TEMPRATURE: =20 ~ 470°C
STORAGE TEMPRATURE: =30" ~ +80°C
INTERFACE CONNECTOR: FPC =
All UNMARKED TOLERANCE: +0.3mm AQ1:Modify disploy mode. m W
AQC: Original Edition % W
Revison History: o <
DRAWN: CHECKED: APPROVED: LCM NO: mccoG128064F6W-FPTLW | Rev: 01 ?zsjm” mm \j 7
YXH WYH HHS
2009-06-15 2009-06—15 2009-06—15 DWG NO: MCCOG128084F6W-FPTLW SHEET 2 OF 2 fz 7
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3 1/0 Terminal

3.1 Pin Description

Pin NO. Symbol Function Description
1 CSB Chip select pin (Active low)
2 RST Reset pin(Active low)
3 A0 Data/command select pin.
4 RWR . .
Read/write control pin.
5 ERD
6 DBO
7 DB1
8 DB2
9 DB3
Data bus.
10 DB4
11 DB5
12 DB6
13 DB7
14 VDD Power supply
15 VSS Power ground
LCD driver voltage for common circuit at

16 VO "

positive frame.
17 XV0 LCD driver volta_gg for common circuit at

positive frame.
18 VG LCD driver voltage for segment circuit.
19 C68 Parallel interface mode(6800=1;8080=0)
20 PS Parallel/Serial select pin.




3.2 Reference circuit

8007 FPC
. 1
CSB
. 7 RST
Rig 3 X
RWR 2 WR
ERD = RD
DBO 5 DBO
DB 7 DBI1
= 3 DB C1=01~1uF
DR3 0 DB3 C2=01~1uF
DBA 10 DB4
DB: 11 DBS i
DBe 12 DB6 =
DB7 13 DE7 |
VDD 13 VDD
VoS 13 EE
V0 }‘3
X{*g E 1 |2
cdl 10 V55
o 0 VDD
8080 Interface
8007 FPC
. 1
CSB
: 7 RST
Rig 3 20
3 RW
OBo 8 DBO
DB 7 DB1
DBy L8 DB C1=0.1~1uF
B3 g DB3 C2=0.1~1uF
DB 10 DB+
DS 11 DB5
DBe 10 DB6 =
DE7 13 DB7 [
VDD 13 VDD
s 15 VSS
vo [ 18
T /
V0 g c1 2
SEGS 10 VDD
ps |2 VDD

6800 Interface



8097 FPC

CSB
RST
AQ
EWR
ERD
DBO
DBl
DB2
DB3
DB4
DB3
DB§
DB7
VDD
VS5
WO
XV
VG
C68
Ps

1

2 BST

3 Al

4 VDD

5 VDD

i VDD

7 VDD

8 VDD C1=0.1~1uF

0 VDD C2=0.1~1uF

10 VDD

11 VDD

12 SCLK —
13 SDA I
14 VDD

15 VWSS

16

17

18 Cl [C2
14 VDD

20 VSS

4-line SPI




4. Electro-optical Specifications

4.1 Absolute Maximum Ratings

Parameter Symbol Conditions Unit
Digital Power Supply Voltage vDD1 -0.3~386 W
Anzlog Power supply voliage YDD2,VDD3 -03~386 A
LCD Power supply violtage WO-X0 0.3 ~186 A
LCD Power supply violtage VG -03~36 v
LCD Power supply vaoltage W -0.3~-vDDh2 v
Input Voltage Wi 0.3 ~-VDD1+0.3 v

Note: Operating Temperature and Storage Temperature can be found in 1.General Specifications.

4.2 Optical Characteristics"

No [ltem Symbol | Condition Min. Typ. Max. Unit

1 Contrast Ratio Cr ;r/a;fii.?;g @ = 4.69 - -
2 Response time Ton Ta=23+3°C - 282 - ms
3 Response time Torr Ta=23+3°C = 170 - ms
4 3H o1 26 - Deg.
5 Vfr:/:]ilrég ™H 02 %:2:231 139G 30 - Deg.
6 6H 03 27 - Deg.
7 124 04 23 - Deg.
Note:

(1) See Appendix Definition of Optical Characteristics for detail.

(2) Viep can be found in 4.3Electrical Characteristics Supply Voltage for LCD Driver
4.3 Electrical Characteristics

No | ltem Symbol | Condition Min. Typ. |Max. Unit
1 | Supply Voltage for Logic Vpp-Vss - 3.1 3.2 3.3 V

2 | Supply Voltage for LCD Driver Viep Ta=23+3°C - 9.0 - \

3 | Supply Current for Logic Iop - - - 1.0 mA
4 |Frame Frequency fm Ta=23+3°C - 75 - Hz
5 |Input High Voltage ViH - 0.8vDD |- VDD Vv

6 |Input Low Voltage Vi - VSS - 0.2vDD |V




4.4 Timing Characteristics

System Bus Timing for 6800 Series MPU

A0 \Y 1 /
R ."’W :___,.z.f—r,,%,—r 4—:;”” kK
CSB
E . ”
D[7:0]
(Write)
T
D [}l U] A
(Read)
(VDD1=3.3V,Ta=25C)
Item Signal Symbol Condition Min. Max. Unit

Address setup time Ad tANG 0 =
Address hold time LA HE 10 —
System cycle time tCYC6 240 —
Enable L pulse width (WRITE) tEWLW a0 —
Enable H pulse width (WRITE) E TEVVHW a0 —
Enable L pulse width (READ) tEWLR 80 — ns
Enable H pulse width (READ) tEWHR 140
Write data setup time tDSE 40 —
Write data hold time D70} tDHE 10 —
Read data access time tACCE CL=16 pF — 70
Fead data output disable ime tOHG CL=16pF 5 a0




System Bus Timing for 8080 Series MPU

AO At 2, HE—»T\
CSB
/WR A
/RD
D[7:0]
(Write)
D[7:0]
(Read)
(wDD1=33V,Ta=251C)
Iltem Signal Symbol Condition Min. Max. Unit
Address setup time AD tAWE 0 —
Al
Address hold time tAHS 10 —
System cycle time cYCcs 240 —
MWR L pulse width (\WRITE) IWR tCCLw a0 —
MWR H pulse width (WRITE) TCCHW a0 —
/RD L pulse width (READ) b tCCLR 140 — ns
/RD H pulse width (READ) tCCHR a0
WRITE Data setup time iDsa 40 —
WRITE Data hold time B7-0] tDHE 20 —
READ access time ) tACC8 CL=16pF — 70
READ Cutput disable time 1OHSE CL=16pF 5 a0




System Bus Timing for 4-Line Serial Interface

1

F 3

& T L 1

" tans ) | Lspu™ vy
SDA First bit Iy Last bit X
L
(vDD1 =3.3V, Ta=25C)

Item Signal Symbaol Condition Min. Max. Unit
Serial clock period tSCYC 50 —
SCLK *H" pulse width SCLK tSHW 25 —
SCLK "L pulse widih ISLW 25 —
Address setup time AD 1343 20 =
Address hold time 154H 10 — ns
Data setup time - 1503 20 —
Data hold time S0A 1S0H 10 =
C3B-SCLK time cSB 1C33 20 —
CSB-SCLK time tCSH 40 —
Hardware Reset Timing

- - Tru "
RSTB ‘
‘m >
I;:z:::l >< During Reset ... Reset Finished
(VDD1=3.3V,Ta=25C)

Item Symbaol Condition Min. Max. Uit
Reset fime iR — 1.0
Reset “L” pulse width iRW 1.0 — e




5 Programming

5.1 Instruction Table"

INSTRUCTION | A0 | W COMMAND BYTE DESCRIPTION
(RWR)| p7 | D6 | D5 | 04 | D3 | D2 | D1 | DO
- D=1, display OMN
(1) Display ON/OFF 0 0 1 0 1 0 1 1 1 D D=0, display OFF
{2) Set Start Line 0 0 1] 1 35 34 33 32 31 30 |Set display start line
(3) St Page Address D 0 1 0 1 1 Y3 Y2 ¥1 Y0 |Setpage addrass
4) 0 0 0 0 0 1 X7 b Ai] X5 X4 152t column address (MSE)
Set Column Address 0 0 i 0 0 i ¥3 | x2 | ®x1 | X0 [setcolumn address (LSE)
{5) Read Status 0 1 i} Y D RST i} 0 0 0 |Read IC Siatus
(8) Write Data 1 0 D7 D& D& D4 D3 D2 D1 DO |Write display data to RAM
{7) Read Data 1 1 D7 D& (i) D4 D3 D2 D1 D0 |Read display data from RAM
Set scan direction of SEG
{8) SEG Diraction 0 0 1 0 1 0 1] 0 0 WX [MX=1, reverse direction
MX=0, normal direction
- . INY =1, inverse display
{ 11 N N (1] J '
(9) Inverse Display 0 0 1 0 1 0 0 1 1 INY INV-=0, niormal display
) . o ” AP=1, set all pixel ON
{ ) 0 i =
(10) All Pixel ON 0 1] 1 0 1 0 0 1 0 A AP=0 nommal display
. . ~o |2elect bias setting
i o i i g =
{11} Bias Select 0 0 1 0 1 0 0 0 1 BS |z 12117 (at 1/65 duty)
(12) n 1 n Column address increment:
Read-modify-WWrita 0 - L 1 1 0 P 0 0 Read+0 , Write:+1
(13) END 0 0 1 1 1 0 1 1 0 |Exit Read-modify-Write mode
(14) RESET 0 0 1 1 1 0 1] 0 1 0 |Software reset
Set ouiput direction of COM
{15) COM Diraction D 0 1 1 0 0 Y - - IMY=1, reverse diraction
MY=0, normal direction
CEY Prwar | n n a WE \ e |Control built-in power circuit
{16) Power Contro 0 0 0 0 1 0 1 B VR VF OM/OFF
{17) Regulation Ratio 0 0 1] 0 1 0 1] REZ | RR1 | RRO |Select regulation resistor ratio
{12) Set EV 0 g 1 0 0 g 0 0 0 1 |Double commandll Set
' 0 0 0 0 evs | Bva | eva | evz | Bvi | Evn |electronic volume (EY) level
0 0 1 1 1 1 1 0 0 0 |Double command!!
’ Set hooster level:
{(19) Set Booster
(19) 0 0 0 0 0 0 0 0 0] BL |BL=0:-4X
BL=1: 5X
(20) Power Save 0 0 Compound Command Display OFF + All Pixel ON
(21) NOF 0 0 1 1 1 0 1] 0 1 1 Mo operation
. Do MOT use.
(22) Test . . 1 ! 1 1 1 1 1 ) Reserved for testing.

(1)See Datasheet of LCD Driver for detail.




5.2 Display Data RAM("

Display Data RAM (DDRAM)

STTEET is buili-in 2 RAM with 65X132 bit capacity which stores the display data. The display data RAM (DDRAM) store the
dot data of the LCD. It is an addressahble array with 132 columns by 65 rows (8-page with 8-hit and 1-page with 1-hit). The
X-address is directly related fo the column ocuiput number. Each pixel can be selected when the page and column
addresses are specified (please refer to Fig 7 for detailed illustration). The rows are divided into: 8 pages (Page-0 ~ Page-T)
each with & lines (for COMO~63) and Page-8 with only 1 ling {(COMS, for icon). The display data (D7~D0) comresponds to
the LCD common-line direction and D0 is on top. All pages can be accessed through D[7:0] directly except icon page. lcon
RAM uses only 1-bit of data bus (D0). Refer to Fig 8 for detailed illustration. The microprocessaor can write to and read from
(only Parallel interfaces) DDRAM by the 'O buffer. Since the LCD controller operates independently, data can be written
into DDRAM at the same time as data is being displayed without causing the LCD flicker or data-conflict.

[nl] v] 1 1 1 v] COMOD

o1 1 0 0 0 o 0 COM1 o

(s 0 ] ] ] o ] COM2 S

[nk3 0 1 1 i o f COMA o

D4 1 0 0 0 o 0 COM4 -
Dizplay Data RAM Liquid Cryetal Dieplay

Fig7. DDRAM Mapping Mode (Default Setting)

LEE
{ 0
(1] \\l\. 1
29
rd 3 @
pr B/ =
MSB g o
7
8
i-biticoN -~ L———p X-address 131 ——

Fig 8. DDRAM Format

(1)See Datasheet of LCD Driver for detail.



LED BACKLIGHT
FOR LCD DISPLAY

1. MECHANICAL OUTLINE COLOR : WHITE -@-@

(Unspecified Tolerances is + 0.3 )

LCD is stablized by applying double-side tapes %
Yy applying . —1

on both sides of the light difussing film —

_
ey
=
.|
1

40,

2.CIRCUIT DIAGRAM (LED 1x5=5 swup dies)

— A

A IN4148

Lo K

3.STORAGE & SOLDERING CONDITIONS:

e Store with care. Storing the units in bad condition
will cause the reflector sheet and decrease it’s
adhesive power. Storage the products under the
condition: temperature (25°c £10°C) and humidity
(65%RH+20%RH) our recommendation.

e The Soldering Temperature is 260+5°C and Soldering
Time should be less than 3 sec, and soldering iron
power should be less than 30W.

o The soldering point should be farther than 1.6mm
(1/10”) from body .

o The product is sensitive to static electricity,So it’'s necessary to take
proper steps when storing and soldering.



LED BACKLIGHT
FOR LCD DISPLAY

4. ABSOLUTE MAXIMUM RATINGS (SINGLE LED)
(ra=25°C. Unless specified,The Ambient temperature Ta=25°C)

Item Symbel Conditions Rating

*
Absolute maximum forward current Ifm

* Ifp 1 msec L1

10
Peak forward current 1 msec Plus 10% Duty Cycle

Reverse Voltage vr

" Power dissipation Pd 50 mW
Operating Temperature Range Topr -30~+70°C| °C
Storage Temperature Range Tstg -40~+80°C| °C

*
For operation above 25°C,The Ifm Ifp & Pd must be derated,the Curent derating is -0.36

mA/°c for DC drive and -0.86 mA/°c for Pulse drive,the Power dissipation is -0.75 mW/°c.

The product working current must not more than the 60 % of the Ifm ir Ifp according
to the working temperature.

5.ELECTRICAL-OPTICAL CHARACTERISTICS
(Ta=25°C. Unless specified,The Ambient temperature Ta=25°C)

Item Symi)ol min. typ. max. Unit Condition

Forward Voltage vt 3.3 v If= 100 mA
Reverse Current Ir 10 Am Vr= 0.8 \
Peak wave length Ap nm |(If= 100 mA
Spectral Line Half width| A nm |If= 100 mA
) i.uminance Lv cd/m?|If= 100 mA

*

The luminance is the average value of 5 points, and,The Lvmax./Lvmin. is 1.3 max.

The measurement instrument is ST-86LA luminanceColorimeter.The caperture is ¥ 5 mm.

O) ®
®
® @
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