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1. SCOPE

This specification covers the engineering requirements for the ASI-R-128640F-A--JWD/A
liquid crystal module.

2. PRODUCT SPECIFICATIONS
2.1 General

Display Format:128 x 64 dot matrix LCD
Display mode: FSTN , Positive mode LCD panel
Transflective , Wide temperature type

Viewing Direction: 12 O’clock

Interface Input Data: Serial Interface MPU

Back light: Edge LED (White)

Multiplexing driving : 1/65duty, 1/9bias

COG ST7565P-G

2.2 Mechanical Characteristics

Item Characteristic
Dot configuration 128 x 64
Dot dimensions(mm) 0.38 x 0.38
Dot spacing (mm) 0.03

Module dimensions (Horizontal x
Vertical x Thickness, mm)

65.0 x 113.43 x 4.5 max.

Viewing area (Horizontal x
Vertical, mm)

60.0 x 29.0

Active area (Horizontal x Vertical,
mm)

52.45 x 26.21
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2.3 Absolute Maximum Ratings (Without LED back-light)
Characteristic Symbol | Unit Value
Operating Voltage (logic) Vbp \Y -0.3to +5.0
Input Voltage Vin 'V -0.3 to Vpp
Note 1: Referenced to Vgg=0V
2.4 Electrical Characteristics (Without LED back-light)
Characteristic Symbol Condition Min. Typ. Max. | Unit
Operating
Voltage(logic) Vb -- 1.8 3.0 33 \'%
Vig -- 0.8Vpp -- Vop
Input Voltage Vi - VsS — 02Von A%
VOH IOH:—O.5mA 0. 8VDD - VDD
Output Voltage Voo lo,=0.5mA V - 02Von A%
Operating
Frequency FOSC - 50 - 600 KHz
2.5 Optical Characteristics Absolute maximum ratings
Item Sym bol Rating Unit
Operating temperature range Top -20~70 °C
Storage temperature range Tst -30~80 °C
2.6 Optical Characteristics
1/64 duty, 1/9bias
Item Sym bol Temp. Min. | Typ. | Max. Unit
Driving voltage Vop 25°C 10.p 10.5 10.8 v
Contrast K 49;80 2870 929 | -
Frame freq. fF -- -- 70 -- Hz
Viewing angle* g; 25°C 28 2? :: deg.
Response ton -- o 69 250
tim e togr 25°C 1B 250 | ™
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2.6.1 Definition of optical characteristics

* Definition of angles ¢ and 0

Light (When reflected) Z(0=0°)

Y (¢= 180°)

Y (¢=0°)

LC panel /
(0=90°)

Light (When transmitted)

*Definition of contrast C
_ Bl Brightness of selected portion

B2 Brightness of unselected portion

(%) \
\
Dark ;
| unselected portion brightness curve
| (bias voltage applied)
\
\
Brightness \
\
selected portion }
brightness curve ‘
Bright \
\

Operation voltage Vopr ——— (V)
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* Definition of viewing angles 61 and 062
Cmax. L
Contrast C ‘
l
2.0 1
|
01 \ 02 Viewing angle 0
(¢ fixed)

Note : Optimum vision with the naked eye and viewing angle 6 at Cmax

above are not always the same.

* Definition of response time

1/f kru

O N
V) L_‘ J_ \_li

Unselected state Selected state Unselected state
(display OFF) (display ON) (display OFF)
10%
Dark -
. 0,
Brightness 100% 90%
Bright

ton t off
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Vopr : Operating voltage (V) Ton : Response time (rise) (ms)

fFRM : Frame frequency (Hz) Toff : Response time (fall) (ms)

2.7 LED Back-light Characteristics

2.7.1 Electrical / optical specifications

Item Symbol Condition | Min. | Typ. | Max. | Unit
[f=60mA,
Forward voltage Vi ) 3.0 | 3.336 \%
White
‘ [f=60mA,
Luminous Tolerance -- ) 70 - -- %
White
. . If=60mA, 5
Luminous Intensity Iy ) 45 - -~ |ed/m
White
*Chromaticity x 0.30  If=60mA, 0.32 | 0.34
coordinate y White 0.32 | 0.35 (.38
Ta=25°C

Note: * Measured at the bare LED back-light unit.

2.7.2 LED Maximum Operating Range

Item Symbol White Unit
Power Dissipation Pap 144 mW
Forward Current Ir 60 mA

Reverse Voltage A Vv
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3. RELIABILITY

3.1 Reliability
Test item Test condition Evaluation and assessment
Opionahih | ggecapec | Nedboormlies
P s 90%RH for 500hours
humidity appearance™®*
. . No abnormalities in
Operation at high 60 °C+2 °C for 500 hours functions* and
temperature -
appearance
-20+ ~+60°C Left for 1 No abnormalities in
Heat shock hour at each temperature, functions* and

transition time 5 min,
repeated 10times

appearance™®*

Low temperature

-2042 °C for 500 hours

No abnormalities in
functions* and
appearance™*

Sweep for 1 min at 10 Hz,
55Hz, 10Hz, amplitude

No abnormalities in

Vibration functions* and
1.5mm 2 hrs each in the ;nce;(;;lz c eaf *
X,Y and Z directions 24
No abnormalities in
Drop shock Dropped onto a board from functions* and

a height of 10cm

appearance™®*

* Dissipation current, contrast and display functions

** Polarizing filter deterioration, other appearance defects

3.2 Liquid crystal panel service life
100,000 hours minimum at 25 °C+10 °C
definition of panel service life

3.3

® Contrast becomes 30% of initial value

Current consumption becomes three times higher than initial value

o
® Remarkable alignment deterioration occurs in LCD cell layer
o

Unusual operation occurs in display functions
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4. OPERATING INSTRUCTIONS
4.1 Input signal Function
NO. §ym bol Function
1 /CS This is the chip select signal
2 /RES When RES is set to “L”, the settings are initialized
3 A0 This is con necting to the leas t significant bit of the
normal MPU address bus
4 SCL(D6) The serial clock input
5 S{D7) Serial data input
6 VDD Shared with the MPU power supply terminal VCC
7 VSS This is a Ov terminal connected to the system GND
8 VOUT DC/DC voltage converter . Connect a capacitor

between this terminal and Vss

9 CAP3- DC/DC voltage converter . Connect a capacitor
between this terminal and the CAP1+ terminal

10 CAPI1+ DC/DC voltage converter . Connect a capacitor
between this terminal and the CAP1- terminal

11 CAPI- DC/DC voltage converter . Connect a capacitor
between this terminal and the CAP1+ terminal

12 CAP2- DC/DC voltage converter . Connect a capacitor
between this terminal and the CAP2+ terminal

13 CAP2+ DC/DC voltage converter . Connect a capacitor
between this terminal and the CAP2- terminal

This is am ulti-level power supp ly f or the liquid

14~18 V4~V0 crystal drive

19 A LED Backlight (+)

20 K LED Backlight (-)
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4.2 T iming Diagram

4.2.1 Serial Interface

Lt:’1]I| A //

|: g J—{51H

Al >4\

SCL

s

1r [
X K
Item Signal Symbol | Condition 'Rating Units
Min Max.
Serial Clock Period tscve 250 - ns
SCL”H”pluse width SCL tsrw 100 - _ s
SCL “L” pulse width torw 100 -- ns
Address setup time A0 tsas 150 -- ns
Address hold time tsAn - 150 -- ns
Data setup time S tsps 100 -- ns
Data hold time tspn - 100 -- ns
CS-CSL time CS fess 150 - - 1S
tcsu 150 -- ns
4.2.2 Reset Timing
le s
RES N
Ik
{:"ILH\“ ></ During reset Reset complete
Item Signal Symbol | Condition - Rating Units
Min. T|  yp. Max.
FR delay time tR -- -- -- 1 ns
Reset “L”
pulse width RES t RW == 1 - - ns
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4.3 Booster Circuit
l-“" H
TH M5
oo o B
' T lver
CAF3— CARP
oL
P CAPL+ CAPSP
1
T—ear—
J_— ';.:'!.Ftl_
]
L lcaeat
Wy '\-._-'.i
:_.J"l
Vi ..“E
1 o
= Vi
#' — | V2
v
) .
L
VD2 G Vi

ltem Sef value units
c1 1.010 4.7 uF
c2 0.1t04.7 uF

C1 and C2 are determined by the size of
the LCD being driven

Using the Serial Interface
T‘m" oo or Y'ss

I [ I
Voo Voo
6

e
=
k.

{ | L
o=

4
bt —

Decoder

:_.E
B
r

¥

;: [

ort 1 » 51
Part 1 » SCL
RES » RES P/s

GMND

¥
' J__‘-.-’ss
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4.4 Table of ST7565P Commands
Command Code
Command Function
A0 RD WR| D7 D6 D5 D4 D3 D2 D1 DO
— 1T 0 10 1 1 1 0 [LCDdisplay ONOFF
(1) Display ONMOFF o1 0 1 lo-OFF 1- ON
P . Sets the display RAM display start
(2) Display start line s=t 01 1] 0 1 Display start address line address
(3) Page address set o 1 1 0 1 1 Page address ?S'LSF ;2: display RAM page
(4) Column address set o 1 0 0 0 1 Mostsignificant |Sets the most significant 4 hits of
upper hit column address  [the display RAM column address.
Column addrass set o 1 0 0 0 0 0 Leastsignificant |Sets the least significant 4 bits of
lower bit column address  [the display RAM column address.
(5) Status read 00 1 Status 0 0 0 0 |Readsthe siatus data
(6) Display data write 1 1 1] Wite data Writes to the display RAM
(7) Display data read 1 0 1 Read data Reads from the display RAM
Sets the display RAM address
(8) ADC select o 1 0 L L B 'i SEG output comespondence
0: normal, 1: reverse
(9) Display normall P I B I B O ?Ef:é”ee L) display normall
reverse 1 0: normal, 1: reverse
: : Display all points
(10) Désh?lrlgs;:gll points 0 1 0 1 0 10 0 1 0 Iii 0: normal display
1: all points ON
Sets the LCD drive voltage bias
(11) LCD bias sat o1 0 LU R ? ratio
0: 1/9 bias, 1: 1/7 bias (ST75655)
Column address increment
(12) Read/modifyiwrite 0o 1 1] 1T 1 1 0 0 0 0 0 |ADwrite: +1
Atread: 0
(13) End o1 1T 1 1 0 1 1 1 0 |[Clear read/'modify/write
(14) Reset o 1 1T 1 10 0 0 1 0 ([Intemalreset
(15) Common cutput 1 1 00 0 * * * S.elen:t CCJM out_put scan direction
mode select o 1 1] 1 0 normal direction
1. reverse direction
R 0 0 1 0 1 OCperating |Selectinternal power supply
(16) Power control set o1 0 e operating mode
(17) s voltage regulator ] L .
d : = 0 0 1 0 0 Resistor Select internal resistor
;n;i-:-rnal e R L rafic ratio{RivRa) mode
(18) Electronic volume
mode set 01 0 1T 0 00 0 0 0 1 [3ettheVsoutput voltage
Electronic volume 0 0 Electronic volume value |electronic volume register
register set
A E T 10 10 1 10 0 [0OFF. 10N
OMIOFF
Sl L T % 0 0 00 0 0 0Mode|Setthe flashing mode
regisier set i 9
1 1 11 10 0 0 [Sedboostermalo
(20) Booster ratio set o1 0 0 0o 0 00 0 stepup [11: 53' '
value | 41- gy
Display CFF and display all
Bl points ON compound command
(22) NOP 0o 1 1] 1 1 10 0 0 1 1 Command for non-operation
, + + s « [|Command forlC test. Do not
(23) Test 0 1 0 1.1 11 use this command
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5 NOTES
Safety
® [fthe LCD panel breaks, be careful not to get the liquid crystal in your
mouth. If the liquid crystal touches your skin or clothes, wash it off
immediately using soap and plenty of water.
Handling
® Avoid static electricity as this can damage the CMOS LSI.
® The LCD panel is plate glass; do not hit or crush it.
® Do not remove the panel or frame from the module.
® The polarizing plate of the display is very fragile; handle it very carefully

Mounting and Design

® Mount the module by using the specified mounting part and holes.
® To protect the module from external pressure, leave a small gap by placing
transparent plates (e.g. acrylic or glass ) on the display surface, frame, and
polarizing plate
® Design the system so that no input signal is given unless the power-supply
voltage is applied.
® Keep the module dry. Avoid condensation, otherwise the transparent
electrodes may break.
Storage
® Store the module in a dark place where the temperature is 25 °C+10 °C and
the humidity below 65% RH.
® Do not store the module near organic solvents or corrosive gases.
® Do not crush, shake, or jolt the module (including accessories).
Cleaning
® Do not wipe the polarizing plate with a dry cloth, as it may scratch the
surface.
® Wipe the module gently with soft cloth soaked with a petroleum benzine.
® Do not use ketonic solvents (ketone and acetoe) or aromatic solvents

(toluene and xylene), as they may damage the polarizing plate.

6. OPERATION PRECAUTIONS
Any changes that need to be made in this specification or any problems arising

from it will be dealt with quickly by discussion between both companies.
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7. LCM Dimension

1 z _ 3 + 5 6 7 B 9
[FiRT RUWEER SCRIFTTON
B520.7
25 VA 60 NOTES:
o | 828 5245 .5 1. ALL DIMENSIONS ARE mm.
i 0.
S % = A28 L 2. LCD TYPE: FSTN/POSITVE.
3. POLARIZER MODE: TRANSFLECTIVE,
———r ] 4. VIEWING DIRECTION: 12 O'CLOCK.
_....|.._ ..._l Im 'y ETH . = . =]
_ ri— ; DOT 12BX64 1 5, DRIVE METHOD: 1/B65 DUTY; 1/9 BIAS,
o & & r-.\frp _ B. LCD OPERATING VOLTAGE: {REEREEE
=1
| R _ . 7. CONTROLLER IC: ST7565P.
w_ =< _ m.,_ﬁnﬂt;.um B. COMMECTOR: COG.
i [&] ..-ls...\u_ﬁml.-c 9. Display Mode: FIEES
o — 0. LED: ZDice Carrent:40mA Voltage:3.8Y.
o m — ] — T 11. OPERATING TEMP., —20°C TO +70°C.
= 5 ED FPC —_— _ o | TORACE TEME o .
i & —1}—LCD FPC - 12. STORAGE TEMP. —30°C TO +B0°C.
o I 3 [« 8
2 Vi) —
= PAD W=0.5 - LED FFG
& 0.5 Plal=1 3
= 23405 - |_—~—LCD FPC . .
7 Pin Assignment
. Mo [Symbel | Me [Symbaol
o il .. N\ upporG 11 /CS |11 |CAPI-
0 ! \ : 2 | /RES |12 [CAPZ
os || HBES coner s I
S f—— = = L SCL 16| Wi
51 %1 15 ] V3
27.35:05 0.5 0.30.05
- 61 VWOD 116 | V2
0.38 0.03 TIves 1171 V1
— " = 8 | VOUT | 18 | VO
p=: 9 [CAP3-| 19| A
' 10 [CAPT+ | 20] K
- f N, DATE: )
= Jacky | &m0
= | THE. SCALE: 1:1| TITLE C17864
"A" DOT DETAIL(Scale=20:1) B e RELEASE 7 AT e S CAGT R IpiE IR | B 50 |
REVISIGN RECORD NAME| DATE Scott @ | _..__.m.,n. WG IEEAM _ﬁ.__.u
1 z 3 4 5 ] _ 7 _ B — ]
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