1. SPECIFICATIONS
1.1 Features

* Full dot-matrix structure with 128 dots *64 dots
= /64 Duty, 1/9 bias

*STN LCD., positive.grey display

* Transflective LCD

* & o'clock viewing angle

= § hits parallel data mput without controller 1C

* Buili-in negative voltage and LED backlight

1.2 Mechanical Specifications

* Outline dimension o 93.0mm(L) *70.0mm{ W)*13 . 5mm max.{H)
* Viewing area v 720mm  *40.0mm
% . Activearea - 66,52mm  *33 24mm
* Dot size ¢ 048mm *0.48mm
= Dot pitch : 0.52mm *0.52mm
1.3 Absolute Maximum Ratings
liem Symbol | Conditions | Min. Man, Unit
Power supply Voltage VDD - 4.5 5.9 W
LCD drive Supply voltage| VDD-VEE - 8.0 17 v
Input voliage VIN - 0.3 | VDp+0.3 v
| Operating temperature Torr - =20 70 *C
Storage ternperature TSTG - -30 70 e
Humidity* | HD - - ) %RH
A

1.4 DC Electrical Characteristics
VDD=+5V+10%, Vss=0V Ta=25°C

Ttem Symbol Condition |  Min. Tvp. Max, Unit
Logic Supply voltage VoD - 4.5 5 5.5 v
“H™ input voltage VIH - 0.IvVDD | - VDD v
"L input voltage VIL - 0 - 0.3VDD v
“H" output voltage YO - Yoo-04)] - - v
L output voltage VoL . - . 0.4 V

Supply current lop VDD=5V - - 13 mA
LCD driving voliage VLCD voo-vo | - | 136 - v
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1.5 Optical Characteristics

/64 duty, 1/9 bias, Vopr=13.6V, Ta=25°C

Tem Symbol | Conditions | Min. Typ. Max Reference
Viewing angle B |C=2.0@8=0°C 30° - - Notes | & 2
Contrast C B=3°, @=0° - 3 - MNote 3
Response ime(rise)|  ton 6=5°, &=0° - 1 40hms 200ms Note 4
Response time(fall) | toff | 8=35% &=0° - 300ms S00ms Nole 4

Note 1: Definition of angles B and &3

Light (when reflected) 2 {8=07)
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1.6 Backlight Characteristic

The LCD Module is using a LED backlight
« Maximum Ratngs

B liem Symbaol Conditions | Min. Max. Unit
Forward current 13 TA=25"C - 975 mA
Reverse vollage VR TaA=25°C - 8 v

Power dissipation Poa Ta=25"C - 4.5 W

Operating TOPR - 20 70 2

Temperature
Storage femperature TSTG - -4} K0 i
» Electrical Ratings
TA=25°C
ltem Symbol Condition | Min. | Tvp. Max. Unit
Forward voltage VF IF=390mA | - 4.2 4.6 v
Reverse current Ir WVR=BV - - 0.2 mA
Luminous intensity Iv IF=390mA | 184 | 230 - cd/m’
Wavelength An IF=320mA | 569 573 575 fim
Color Yellow Green
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2. MODULE STRUCTURE

2.1 Counter Drawing
*See Appendix

2.2 Interface Pin Description

| Pin No. Symbaol Function
1 V85 Signal ground (GND)
2 VDD Power supply for logic (+3V)
3 Vo Operating voltage for LCD {(vaniable)
Register selection input

= High =Data register
Low =Instruction register (for write)
Busy flag address coumter (for read)
- R/W signal input is used 1o select the read/fwrite mode
High =Read mode,  Low =Write mode
6 E Start enable signal to read or write the data
Four low order bi-directional three-state data bus lines. Use
7-10 for data transfer between the MPLU and the LCD module.
DB3 These four are not used during 4-bit operation,
DB4- For high order bi-directional three-state data bus lines. Used

11-14 fior data transfer between the MPU and the LCD module.
DB7 DB7 can be used as a busy flag.
15 cs1 Chip enable for D2 (segment 1 to scgment 64)
16 CS2 Chip enable for D3 (segment 65 to segment 128)
17 RST Reset signal
18 Voul (Negative voltage power supply
19 A Power supply for LED backlight (+)
- 20 K Power supply for LED backlight (- )
Contrast Adjust V55 :
: Wi
- 3
e 3 N LCD MODULE
L Youtl
- 18
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2.3 Timing Characteristics
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MPU read timing
Characteristic Symbol Min. | Typ | Max Unit
E Cycle iC 1000 - - s
It High Level Width tWH 4350 - - ns
E Low Level Width WL 450 | - : s
E Rist Time 1R - - 25 ns
E Fall Time i : - |iss -
Address Set-Up time LASU 140 - - ns
Address Hold Time LAH 10 - - ns
ata Set-Up Time sy 200 - ns
Data Delay Time D - - 320 ns
Data Hold Time (Write) IDHW 10 . - ns
Data Hold Time (Read) tDHR 20 - - ns
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2.4 Display command
Code
R B DB DE DBS DE DR DB DE DBO
Instructions L f 4+ Functions
Display on/off A IR 1 1 I 1 | 140 Controlsdisplay en/off, RAM data and

internal status are not affected,

Dhsplay start lime 0

1]

[splay start line (0-63)

Specifies the RAM line displayed at the top of

the screen.
Set Page (x g o 1 0 1 1 1 Page(0-7T) Setsthe page (X address) of RAM at the page
address) (X address) register,
Set Y address 00 0 1Y address (0-63) Sets the Y address in the Y address in the
counier.
Status read 1 0 Busy 0 ON Reset0 0 0O U  Readsthe status.
- OFF Reads 1: Reset
0: Mormal
ON/OFF 1: Dasplay off
0 splay on
Busy |: Intermal operation
0: Ready
Write display data 0 1 Wnte data Writes data DBO (LSB)  Has access to the
to DBY (MSB) on the address of the
data bus into display display RAM
RAM. specified in
Read display data | 1 Read data Reads data DBO (LSB)  advance. After the
to DBT (MSB) from the  access, Y address
display RAM 1o the data 18 increased by |,
- bus.
Detailed Explanation
Display On/OFf
B OERER MR s e i DB
Code .l elel el 1 i)l 1 .| B
MSB LSB

The display data appears when 1215 | and disappears when 13 is 0. Though the data is not on the
screen with D=0, it remaing in the display data RAM. Therefore, vou can make it appear by
changing D=0 into D=1,

L]
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Display Start Line

R TITE D). o oo o ensnne LI
Code |0 o1t |alalalalala
MSB LSB

£ address AAAAAA (binary) of the display data RAM is set in the display start line register and
displayed at the top of the screen. Figure 1 shows examples of display (1/64 duty cvele) when the
start line=0-3. When the display duty cycle is 1/64 or more (ex. 1/32, 1/24 ¢ic.), the data of wial
ling number of LCD screen, from the line specified by display start line instruction, is displayed.

See hgure 1.
Set page (X address)

Tl T T 1
Code g B ) el BT Al A lGA

M5B LSB

X address AAA (binary) of the display data RAM is set in the X address register. After that, writing
or reading to or from MPU is executed in this specified page until the next page is set. See figure 2.

Set Y Address
BN BT s s i inan w1
Code ] i 0] | AlA|A]JALALA

M5B LSB

Y address AAAAAA (binary) of the display data EAM is set in the Y address Counter, After that,
Y address counter is increased by | every time the data is written or read to or from MPL.

Status Read
WE RN L R o rs v B e o DBO
Code ] B |BUSY |O|ONOFF [REST | 0 |G O] O
MEB LS
» Busy

When busy is 1, the L8] is executing internal operations, No instructions are accepted while busy is
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L. 50 you should make sure that busy 1s U before writing the next instruction.

E |

Busy flag

T Busy
LCLE=T Busy = 3/fCLK

(fCLK=430KHZ

= ON/OFF
Shows the liguid ervstal display conditions: on condition or off condition,

When on/off 15 1, the display 1s in off condition.
When on/off 15 0, the display 15 in on condition,

e RESET

RESET=1 shows that the system is being imtialized. In this condition, o instructions except status
read can be accepted,

RESET=0 shows that initializing has finished and the system is in the usual operation condition,

Write Display Data

RAWENL BT i i st s sy o R
Code 0|1 |D|{D]|D|D|D|D|D]D
M3B LsB

Write 8-bit data DDDDDDDD (binary) into the display data RAM. Then Y address is increased by
1 automatically.

Read Display Data
PO DI DBEoiiisins o iniasesidiinses; DB
code |1 |1 |[p]plplplplp]|plD

MsB LsB

Reads out 8-bit data DDDDDDDD (binary) from the display data RAM. Then Y address 1s
increased by 1 automatically.

One dummy read is necessary right after the address sx:ltﬁg. For details, refer to the explanation of
output register in “Function of Each Bleck™.
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L2 COM2
COMS pvee
g COMA
LR COMS
COMS COMB
COMT g
MY Rk
COMS IR
COMBD CONAD
COMB) COMET
COME2 COME?
COMGI COMA3
COMBA COMEA
start bine = ()

COMI COMI
k2 COIRE
LN Conl
COM4 COM
COMS COMS
CONME COME
COM7 COMT
COMS COMS
CopdS COp9
CLEN ) COVGD

| COMB] COMB]
COME2 COMG2
COkA TR
CONEY COME4

Siart line= 2 Start line = 3

Figure 1 Relation between Start Line and Display
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DB7
DB .
(¥ page | - X=]
DB7 |

-g:
E.
="
a
#

DB L
DB7 |
DBO L
o page 7 |
D7 }

Figure 2 Address Configuration of Display Data RAM

Note: *128*64™ consist of 2 “64*64"
(8 1= Chip enable for left 64*64 (segment] to sepment 64)
CS2= Chip enable for right 64*64 (segment 65 to segment 128)
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i5-2, Defect Level ¢

Out Going Inspection Specification

5-1. Inspection Standard © MIL-STD-105E Table Normal Inspection Single Sampling FLevel ] -
Major Defect AQL 1.0 ; Minor Defect AQL 2.5 -
5-3. Equipment : Gauge » MIL-STD - Powertip Tester - Sample -

5-4. Specification -

NO Ttem  Specification Judge | Leved |
1 |Part Number Inconsistent with the P/N on the flow chart of) N.G. Mn«_.aii
production =
2 |Quantity Irmmmmll:}"["r'nmhﬂm ﬂm-vuhm ufEmﬁJr:m:m N.G. | Major
3 |Electronic Display short N.G. | Major
characteristics ~ |Missing line ) N.G. | Major
Dﬂnusamgﬁ}l.flbutme N.G. | Major
AL +W)+2 INo function T | NG |[Majer
5 Out put data error q | NG |Major|
4 |Appearance Material difference with flow chan == N.G. | Major
I LCD Assembled in opposite direction N.G. | Major
A=(L+ W )+2 |Bezel assembled in opposite direction N.G. | Major
' Shadow within LCD VJ/A + 1.0 mm - N.G. | Major
Dirty particle Dirty particle A> 0.4 mm ' - M. | Minor
( Include scratch - [Dinty particle length > 3.0mm M.G. | Minor

bubble } And 0.01mm < Width =0.05mm ( Width >0.05mm|

Measure by area ) |

Without protective film N.G, |Minor
Conductive rubber over bezcl ' N.G. | Minor
Gireen paint stripped & visible circuit A > [.0mm N.G. | Minor
AL+ W)=2 |( Finish coal not counted in ) i A<
Apm‘hcle.mmsﬂm:-ml NG ]'I-EHE
Circuit sphit = 1/2 Circuit width N.G | Minor
Any circwit risen - | N.G |Minor
10, 2mm < Tin ball area A = 0.4mm | N.G Binor
And O'TY = 4 Pieces ps e, eS|
| Tin ball arca A > (.4mm N.G | Minor |




NO Item Specification | Judge | Level
f Mdﬂmgappcaranﬂ:tTmmﬂ Shtpebymuc-hchmgtd THG _.";iﬂjE
AL+ W)=:2  msufficient cpoxy : I{:cnuulnr[ﬂp:dw-ﬁlhh _ﬁG__E:hn_w
\Excessive epoxy © Diameter = 20mm Cv - |_I'J_G Minor |
High > 2 Smm 1

Pin hole through 10 IC and A>0.2mm lN,G, Minor
[ 7 H:ml:ppﬂa:wc_"hnghh:tﬁmfrﬁmindTAE}dﬁ +10° | M.G. | Minor
A<(L+W) =2 [Elcctroplate strip A > 1 .0mm { Top view only ) | N.G. [Minor
Rust ( Top view only ) [H.G_. Mmor
u Crack NG |Mimor
% |Backlight elecinic  |Error backlight color N.G. | Major
characteristics No function I -
Any LED dot no function ‘ MN.G. | Major
A=(L+W)+2 [PIN soldering without tin A > /2 solder pad N.G. | Minor
) Solder PIN _high > 1.5mm N.G. | Minor
9 |LCD Appearance  |Polarize rise over V/A | NG [Minor
A=(L+ W)+2 |Rambow A>1/3 bezel V/A MG | Minor
10 |Assembly parts Components mark unclearly N.G. | Minor
P&ﬁmwmmmﬂmﬂ?mEmME W.G. | Minor
A=(L+W)+2 |Eror position not in center D> 12W N.G. | Minor

w D

iy }

i ="

—l b
Nori- solder area > Twice solder area | N.G, |Minor
Flux arca A > 1/3 solder area | MG | Mimor
Component broken | N.G. [ Mimor]
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