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NOTICE

This manual describes the technical information, the functions, and the
instructions of Liquid Crystal Display Modules from Seiko Instruments Inc.
Please read this instruction manual carefully to familiarize yourself with the
functions and make the best use of them. The descriptions here are subject to
change without notice.
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AN.No.CLCM-561E
GENERAL

Character Liquid Crystal Display Modules are high-contrast, wide-viewing-angle and low-power-
consumption display incorporating CMOS LCD controller. The LCD controller has a built-in
character generator ROM/RAM and display data RAM , and all the display functions are
controlled by instructions. Therefore the LCD module can easily be interfaced with an MPU. This
makes the module applicable to a wide range of purposes ihcluding terminal display units for

microcomputers and display units for measuring equipment.

The table below shows model names of character LCD modules according to the number of
characters displayed. Edch model has standard specifications and optional specifications such as
built-in LED backlight type, built-in EL backlight typ: , wide-temperature-range type. Standard
specifications and other optional specifications, see the reference page of each model shown in the
table below.

Table 1
Number of characters Model Reference page

L1671 Series 6
16 chars x 1line

L1681 Series 12

L1672 Series 18
16 chars x 2lines L1682 Series 24

L1692 Series 30
16 chars x 4 lines L1634 Series 36
20 chars x 2lines L2032 Series 42
20 chars x 4lines L2034 Series 48
24 chars x 2 lines L2462 Series 54
40 chars x 1line L4051 Series 60
40 chars x 2 lines L4052 Series 62
40 chars x 4lines L4044 Series 68




AN.No.CLCM-561E

2. PRECAUTIONS

2.1 Handling the LCD Module Mounting and design

Safety - Use the specified mounting parts and holes to

- If the ECD panel is damaged, be careful not to get
the liquid crystal in your mouth and not to be
injured by crushed glasses.

- If you should swallow the liquid crystal, first, wash
your mouth thoroughly with water, then, drink a
lot of water and induce vomiting; and then, consult
a physician.

- If the liquid crystal should get in your eye, flush
your eye with running water for at least fifteen
minutes.

- If the liquid crystal touches your skin or clothes,
remove it and wash the affected part of your skin or
clothes with soap and running water.

- High voltage is applied to the lead terminals of the
EL lamp. Do not touch any part of the lead
terminals.(For LCD modules with EL backlight)

- Do not use EL inverters without a load or in the
short-circuit mode.

- Use the LCD module within the rated voltage to
prevent overheating and/or damage. Also, take
steps to ensure that the connector dose not come off.

Handling

- Avoid static electricity, as it may damage CMOS
LSIs mounted on the module..

- Since the LCD panel has glass substrate, avoid
applying mechanical shock or pressure on the
module. Do not drop, bend, twist or press the
module,

- Do not disassemble the module.

- Since the polarizer is made of easily-scratched
material, be careful not to touch or place objects on
the display surface.

- Keep the display surface clean. Do not touch it
with your skin.

mount the module.

- Make sure that no stress is applied on the module

when it is mounted; stress applied for a long time
may damage the LCD panel and the IC substrates.

- Connect a 10-4F capacitor between the power

supply terminals to eliminate noise.

- To protect the polarizer and the LCD panel, cover

the display surface with a transparent plate (e.g.,
acrylic or glass) with a small gap between the
transparent plate and the display surface.

v¢Example

Small gap Transparent plate Exterior face

S I A AR
s [

T
L_A—VL_)

Module

Screw

- Do not apply input signals when power supply

voltage is not applied.

- Avoid condensation, or the transparent electrodes

may break. Use the module within the specified
temperature range.

Storage
- Store the module in a dark place, where the

temperature is 25+ 10°C and the relative humidity
below 65%. If possible, store the module in the
packaging situation when it was delivered.

- Do not store the module near organic solvents or

corrosive gases.

- Keep the module (including accessories) safe from

vibration, shock and pressure.

- Use the products within 6 months of receiving it.

(For LCD modules with EL backlight)

- Because the EL backlight uses organic materials

that are very sensitive to heat and humidity, there
may be some loss of quality when stored for long
periods of time. Contact SII for further detail.

- Black or white air-bubbles may be produced if the

module is stored for a long time in the lower
temperature or mechanical shocks are applied onto
the module.
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Cleaning

- Do not wipe the polarizer with a dry cloth, as it may
scratch the surface.

- Wipe the module gently witha soft cloth soaked
with a petroleum benzine.

- Do not use ketonic solvents (ketone and acetone) or
aromatic solvents (toluene and xylene), as they
may damage the polarizer.

2.2 Handling the LED Backlight Unit

- When soldering the connector for LED backlight
unit, the soldering iron temperature should not
exceed 260°C, and soldering time should be within
3 seconds.

(L1681, L1672, L1692, L2032, L4051, L4052)

- For cleaning, wipe with soft cloth and use only the
following chemicals.

- Ethanol
- Isopropyl alcohol

2.3 Mounting of an EL Lamp and an Inverter

- Your design should make it easy to replace EL
lamps since they have a shorter service life than
the other components of LCD modules.

- Do not bend the EL leads when soldering them on
the circuit board of the LCD modules; otherwise
they may break. :

- To set an EL lamp in an LCD module, push the EL
lamp with its emitting side up, without pushing the
rubber connectors too hard. If you damage them,
the LCD module may not work properly.

- Do not damage the film surface of the EL lamp;
otherwise the lamp will be damaged by humidity.



3. RELIABILITY

3.1 Reliability Test
(1) Standard type

3.2 LC Panel Life Time

AN.No.CLCM-561E

Dropped onto a board

* Measurement conditions: Evaluation and judgment of the
module should be done two hours after it is returned to room
temperature. There should not be any condensation during
the test and the ensuing evaluation.

** Current consumption, contrast and display functions

*** Polarizer deterioration and other appearance defects

ltem Conditions Standard Unit
Test item Test conditions Results °C + 10°
iahemp T aoCE T Life time 22 gs:;s: 100,000 or more | hrs
. - = 0
and humidity | 90%RH :t?normalities
operation® | 500 hours in functions** - Definition of life time
Hightemp. | 60°Ct2°C and een (1) Contrast reduces to 30% of the initial value.
ion* appearance
operation 500 hours (2) Current consumption becomes three times the initial value.
-20°Cs +60°C: 10 cycles - (3) Orientation deteriorates significantly.
Heatshock* | 1 hour at each temp. (4) The display malfunctions.
5 min. transition
Lowtemp. | -20°C%2°C
storage* 500 hours
Sweep : 10 Hzto 55 Hz
Vibration | 1 min/cycle
Amplitude : 1.5 mm
2 hoursin X, Y and Z directions
Hight :
Drop shock ight : 30 cm
Dropped onto a board
(2) Wide temperature range type
Test item Test conditions Results
High temp. | 60°C*2°C N
and humidity | 90%RH t‘: i
operation* | 500 hours abnorma fties
in functions**
Hightemp. | 80°C+2°C and
operation* | 500 hours appearance***
~30°C% +80°C: 10 cycles
Heatshock* | 1 hour at each temp.
5 min. transition
Lowtemp. | -30°C+2°C
storage* 500 hours
Sweep : 10 Hzto 55 Hz
Vibration | 1 min/cycle
Amplitude : 1.5 mm
2hoursin X, Y and Z directions
Drop shock Hight:30cm
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4. DEFINITION OF OPTICAL CHARACTERISTICS TERM

B Angles@and 6 B Viewing angles 81 and 6,
- z
Light (©6=0) A
(for reflective type) Sensor Cmax.
Contrast C
' % /A N N

Y' (2 = 180°)

\ ]

> 61 92
X’ Viewing angle ¢
(@ is fixed)
-,‘
4 Remark: The optimum viewing angle by visual
f inspection and angle 6 at Cmax do not always match.
Light
(for transmissive type)
M ContrastC - ' M Response time
1IfFRM‘
Brightness (reflection) of unselected dot (B;) v a0 N :
= opr
Brightness (reflection) of selecteddot(8) "7 I'Ll |'|-| """
Voltage - AL G
Brightness (reflection) ' vy |- | DU L Y OURUION OO ...
(%) of selected dot AR UV | e | | R §
(bright) Brightness (reflection) i
of unselected dot :
i .
i Unselected statg  Selected state Unselected state
! (display OFF) (display ON) (display OFF)
Brightness ! brich > >
(reflection) ! (bright) Y10%
!
' f + A
v Brightness
| {transmission)| 100% 90%
(dark) 1 ‘
° Operating voltage (Vopr) Y (dark) ! |
| e
ton tott

Vope : Operating voltage (V)
ferrm  © Frame frequency (Hz)
ton  : Response time (rise) (ms)
ts : Responsetime (fall) (ms)
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5. SPECIFICATION

M Features of L1671 Series

- 16 characters X 1line

- 5 XT dot matrix + cursor

- 1/16 duty

- 5V single power supply

H Specification

A. Mechanical Characteristics

Item Specifications |Unit

(Reﬂect’i\cgwueilst'-ziﬁ (Ekli.zglctlght type) |80-0%36.0x11.3 |mm

(Bmg?:ﬁgztfa(gzﬁg\ﬁt(t?pe) 80.0x36.0x 15.8 [mm

Viewing area (H x V) 645x138 mm

Character size { 5x7 dot, Hx V) 3.07x5.73 mm

Dotsize (Hx V) 0.55%0.75 mm

Dot space 0.08 mm

Center to center dimension of 75.0x31.0 mm

mounting holes (H x V)

Weight (Reflective type) 25
Weight (Built-in LED backlight type) 35
Weight (Built-in EL backlight type) 30

H:Horizontal, V:Vertical, T: Thickness (max.)

B. Absolute Maximum Ratings

VSS = 0 A"

ltem Symbol|{Conditions{ Min. Max. | Unit
Powersupply | Vpp -03 7.0 \
voltage Vic Vop-13.5| Vppo+03 | V
Input voltage Vin -03 |Vpp+03}| V
Operatingtemp.| Top, 0 +50 °C
Storagetemp. | Ty -20 +60 °C

Storage <48 hrs +20 +85 |%RH

humidity <1000 hrs| +20 +65 |%RH

C. Electrical Characteristics

Vpp = 5VE5% Vs =0V Ta =0°Cto50°C

Item Symbo! | Conditions | Min. | Typ. | Max. |Unit
Powersupply| Vpp 4.75|5.00 | 5.25] V
voltage Vpp-Vic 5] - {110l v
Inﬁut Highl Vi 22| - |vppl V
voltage Low| Vi, 0 - |06 |V
thBut High| Vour [-low=0.205mAj 24 | — | — [ Vv
voltage Low| Vg4 lo=1.2mA - - |o4]|vVv
Current oo '\r/a =_2§°5 - [15]25|ma
consump tion | | . 'VLCD[; 025sv | — |02]10 |mA
Clock oscillation] 4 Resistance | 190 | 270 | 350 |kHz
frequency os¢ oscillation

* Applied to DBy~D8;, E, R'W, RS
*+ Applied to DBg~DB;

D. Optical Characteristics
D-1 TN LCD module (reflective type)
Viewing angle: 6 o'clock(@ = 0°), Ta = 25°C

Voor = 4.75V
ltem Symbol| Conditions |Min.|Typ. |Max.|Unit
01 - - 5
cZ20
Viewing angle 6, 2=0° 40 | = | —~ ldeg.
6,-8, B 35 -1 -
Contrast C [6=30°2=0° S 8 |- |-
Response time(rise)| ton 6 =0° - 160170 ms
Response time(fall}| to 2=0° - (1501170
R i i 6=0,0=0"] — |21
esponse tl'me(nse) ton Ta = 0°%C 0| 300 ms
Response time(fall)] tq4 Vopr=50V | — 480 | 550

D-2 STN LCD module (gray)

D-2-1 Reflective type

Viewing angle: 6 o’clock(@ = 0°), Ta = 25°C

Voo = 875V ] .
tem Symbol| Conditions [Min.|Typ. |Max.|Unit
- | =-1-15
.y 8, cZ20
Viewing angle 6, &=0° 551 = | — |deg.
6,-6, 7| -1-
Contrast C (6=25°2=0°% 2 4 | = | -
Response time(rise)| ton 6 =0° - 12701} 400 ms
Response time(fall})| tos 2=0° - | 60 | 100
i i 0=0°0=0"| —
Response tl.me(nse) ton Ta 2o 720 {1100 ms
Responsetime(fall)| toy | v, =50V | — [170 350
D-2-2 Transflective type
Viewing angle: 6 o’'clock{@ = 0°), Ta = 25°C,
Vaor = 4.75 V, Backlight OFF
Item Symbol| Conditions |Min.| Typ. |Max.{Unit
-] - |-
- b cZ20 0
Viewing angle 0, 2= 0° 50 | — | — |deg.
0,-6, - 60| - [ -
Contrast C [0=25,0=0° 2 4 | - | -
Response time(rise)] t,, 6 =0° - | 270} 400 ms
Response time(fall)| to¢ 2=0° — | 60 | 100
Response ti.me(rise) ton |0 '?aol %::0“ = {720 1100
Response time(fall)| to4 Vopr=5.0V | ~ 170 {350

E. Recommended Operating Voltage
The recommended value of ( Vop, ) for an ambient
temperature is as follows.

E-1 TN LCD module

Voor = Vpp = Vic

Temperature('C) 0 25 50
Vopr V) 5.00 4.75 450
E-2 STN LCD module (gray)
Voor = Vpp = Vi¢
Temperature(’C) 0 25 50
Vopr (V) 5.00 4.75 450
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B TN/STN Reflective type F-1 Power Supply
item L1671000000]L 1671001000 Voo . (+5V)
Mechanical Characteristics A A L
Absolute Maximum Ratings B B ‘ Vie » S VR —=
Electrical Characteristics C C
Optical Characteristics D-1 D-2-1 Ves
Recommended Operating Voltage E-1 E-2 67 VR = 1~10kQ (ov)
F-2 Dimensions
Unit: mm
800+10 General tolerance: 0.5
2.5 750+03 (25) 113 max.
829 5962 (709) ~—"116+02
55 254X 15=33.1 QY 47 /| _40max
32-©10£02 B
&
< B ¥ o] N
CN1 ~ &
N {I}]-Q-oooooooooooooo-qle—— /{:, w |
= J < > L 3 [
— p ]
ol m - -
ol Bl ¢ e ok anTonTunTunTun on nn ea ok Tan Tan Tan Tak T an! sl _| e
of e HE I A L B I T A H o<l d
8| 5| < T | O O 00O 00 { O T Y R Y O [ W1 O b3 I =
= L 4-R0.5 -
= 1 by a »)
=, 4 o, (S
(‘Zéoooooooooooooo<3z——— .b L
CN2 5
@ & gl |
o o S
55 254X 15=38.1
5.85 64.5+0.3 (4.65) 307 07
1.0 737 03) 0.55 008
25 750+03 (25) g n
re=-7
)
5 L
] H
kS oy
o | \
by
I, — b
L = = . - 3 1 !
U 9 ) bd
F-3 Pin Functions
No.INo| Name Function F-4 BIOCkDIagram ..................................................... .
117 Vss GND DSBD Segmentsignal
2|18] wvgp |Powersupply voltage +5V DB, (B controller Common <405 J\‘to/L
3119 Vic Liquid crystal driving voltage RS & KS0066 |signal
4120 RS L:Instruction code input R/IW— o or I> Lco s
H: Data input E———>{equivalent
51211 RW |L:Datawrite (LcMeMPY) V\;)D—);‘
. 55> -
H:Data read (LcM +MPU) e Common signal
6 |22 E Enable S i
7 |23 DB, Data bus line
8 |24 DB, Data bus line

9 |25 DB, Data bus line
10{26 DBy Data bus line
11127 D8, Data bus line
12]28 DBg Data bus line
13129] DBg Data bus line
14130 DB, Data bus line
15]31 NC -

16(32 NC -
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B STN Transflective,

G-1 Power Supply

Built-in LED Backlight type VoD -
~em L1671B1J000 VR R (+5V)
Mechanical Characteristics A Vic—>= r—u
Absolute Maximum Ratings B
Electrical Characteristics C Vss (ov)
Optical Characteristics D-2-2 Vien
Recommended Operating Voltage E-2 LED VR = 1~10k{)
VLEDG R=90
G-2 Dimensions Unit: mm
80010 General tolerance: £0.5
2.5 750+0.3 (25) 158 max.
829 5062 709 =~ is02-
55 254X 15=381 Q 95_14" | 40max.
32- 010402 &
&
< 3 ¥ ] N
CN1 ~ =
f
{Pﬁ-ooooooooooooooq—lé——— }’?
o
e 1| S 1 @ J
ol m - ( (=} :
pch ™ @
H| H| g il ia o on o in e ioe an T an ol sl | ¢
2l 2|s A Al gl &
8l 5% LUt LU =
= L 4-R05—J - dk |
o - —
z 1 n 2 nY
\‘Zéoooooooooooooo<§2——— B
CN2 ) -
@ & al s
S o S
55 254X 15=138.1 307 o7
585 64.5+0.3 (4.65) 055 008
10 737 ©03) 0
25 750403 (25) hd —
Py
@ | :
b= H |
(=] | :
i |
8 o
r=d i \
]! i
- — — IR
| Y L J 7 Lo
G-3 Pin Functions
NoNo| Name Function G-4 Block Diagram
1117] Vss  |GND oB : ’ Segment signal
2 18] vpp |Powersupplyvoitage+5V 10 A
m Controller ] |
3 191 v, |Liquid crystal driving voltage DB, KSO066 QomTon ~ab -
4|20 RS L:Instruction code input RS ——-:—-» or signa LcD
H: Data input le_—_) } I> 8
- - E_._) equivalent
5121 R/W L.Dfatawrlte(Lcm«MPu) Vo Common signal
H:Data read (LCM-+MPU) Vg —t
6 |22 E Enable V|_c—>:
7 |23| DB, |Databusline V\L/EL;z LED
8 [24] D8, Databusfine == LTI
9|25 DB, Data bus line G-5 LED Backliah
10}26] DB3; 1Databusline ) ackhght
11|27 DB, |[Databusline G-5-1 LED Circuit Diagram
12128 DBg Data busline |1 Tt ss------= Vieo(A)
13{29 D8g Data bus line 3 19
1430 DB, Data busline """ =="-
15131 VLED Anode 4 20
16{32] Vieosc |Cathode |  l———t—————————- Viens(Q)
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G-5-2 Absolute Maximum Ratings

G-5-3 Electrical Characteristics

Ta=25°C Ta=25°C
Item Symbol|Specifications| Unit Item Symbol | Conditions | Min. | Typ. | Max. | Unit
LED forward current consumption® | I¢ 200 mA LED forward Ve [lg=100mA| 38 | 41|44 | v
LED reverse voltage A 8 v input voltage
LED allowable dissipation Po 0.8 w LEEU:‘::;“ IR =8V | = | = | 10| mA
* LED forward current consumption and operating
temperature characteristics are as follows. G-5-4 Optical Characteristics
2 Ta=25°C
LED forward 00 — -
current Item Symbol | Conditions |Specifications| Unit
consumption {1¢ l Surface brightness lg= 100mA[ 8 min. dim?
(mA) {panel upper side) Vepr= 0V 10 typ. ca/m
° 3 >0 LED bright le= 100ma| RMIn | yme
Temperature(°C) rightness Fe m 50 typ. cd/m
LED service life 50,000 typ. h
LED color Yellowgreen
B STN Transflective, H-1 Power Supply
Built-in EL Backlight type VoD
Item L167121J000 I (+5V)
VI
Mechanical Characteristics A Lc VR = 1~10k{2
Absolute Maximum Ratings B (ov)
Electrical Characteristics C Vss ¢
Optical Characteristics D-2-2 VELG Common Mn_i
Recommended Operating Voltage E-2 EL Inverter
VEY ———‘:I_
Output Input (+5V)
Unit: mm
H-2 Dimensions General tolerance: 0.5
80010
25 750403 (2.5) 11.3 max.
8.29 59.62 (7.09 16+0.2
55 254X15=38.1 Y Vews 47 40 max,
32- 01002 &
&Y “
S v ¥ oy N
CNI o~ ]
& -Q—ooooooooooooooo’-——-— £ VA I
| g Az |
2 c > LI = 3 D' VeLs
o| @ ( _ o ™ [az) g I,/ IC mounting side
T ?l:g r1r1r1r1r1r1r1r1r1r1r1r1r1r1r1r1 L~} el - %
= Woreab o ol &
glale il b L5y 3 = T
= \ 4-R9.5— E— Ve
g 3 ¥:"__§ -L_ | !Cmounting side
élzéoooooooooooooo<§g—— b I NTY T L
oz - R
55 254X15=38.1 307 1 07
585 645203 (4565) 0851 . 008
10 737 (©3) L ﬂ
2.5 750+03 (2.5) [ 7
N
Do
8 .
L
I, L. P
- . N 3 N L.
=) U U
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H-3 Pin Functions H-5-3 Emission Characteristics
NoJNo.| Name Function ltem Conditions Specifications| Unit
i When applying rated i
1117] _Vg GND  Initial vo‘lz“tggeg omin. | 4mo
2 18| Vpp |Powersupplyvoltage+5V brightness(B) [50°C,70%RH (in darkroom)| 45 tyP-
3|19 Vic Liquid crystal driving voltage ﬁervice I'ife Ushec:fcofntinuously ?1own
i . ; i when applying |to half of initial brightness 1500 h
4120 RS ‘ L.Instrucjtnon code input rated voitage 20°C, 70%Ri
H: Data input Service life | Used continuously down
5 |21 RW L:Data write (LcCM «MPU) when used with [ to half ofoinitial brightness 4000 h
H:Data read (LcM-+MPU) an inverter 20°C, 70%R
6 {22 E Enable Color of |lght White -
" x=0.315 typ.
7123 DB, Data bus line » When applyingrated |y=0.375 gg
8 |24 DB, Data bus line Chromaticity voltage X= 8%22 min.| =
2 DB li coordinates 20°C, 70%RH y=40.34>min.
9 |25 5 Data bus !ne (in darkroom) x=0.355 max.
10{26] DB, Data bus line y=0.415 max.
11}27] DBy |Databusline H-6 Suitable Inverter 55
12/28] DB; |Databusline H-6-1 Electrical Characteristics (when combined
13|29 DBg Data busI!ne with EL lamp)
14130 DB, Data bus line Item Symbol Conditions Specifications] Unit
15131 NC - Oscillating f
16132 NC - frequency NV Ta= 25°C,V|N =5VDC} 550 typ. Hz
. t volt V, Ta=25°C,V,y=5 VD 100 typ.
H-4 Block Diagram Output voltage out [Ta=25°C,Viy=5VDC| 100 typ. \
A s bt e Outputcurrent | loyr [Ta=25°C,V,ya5VDC] 1.5typ. mA
DBo 4 | egmentsigna Inputcurrent | y [fa=25°C.Vy=5VDC| 10typ. | mA
oa, Controller =000 Jwl Inputvoltage | Viw 5typ. |VDC
: KS0066 i Py :
RS —i— o signal LD Initial brightness | B [ra. 25°C,V)y=5VDC| 40typ. kd/m?
RIW— ! . 8 8 Kurface brightness Ta=25°C,V)y=5 VDC 2
E—i 3] equivalent (panel upper side)| Br Vogr = v 8typ.  fd/m
Vpp—+ Common signal -
Vgs—>+ H-6-2 Tolerance (inverter only)
\\?éi _" ltem Specifications Unit
VeLe — EL Input voltage 3.0 t06.0 v
S aeeesmrasauannesancscsccsescaresancetssrstresotssrotsssetsntisnnsae Load range 5 to 15 cm?2
H-5 EL Lamp {(white . . .
. p( ) . H-6-3 Maximum ratings (inverter only)
H-5-1 Environmental Characteristics — -
Item Specifications Unit
item Symbol Conditions Specifications Input voltage 7.0 \
Operating _ o Load range 15 cm?
temperature range| Topr 20°Cto +50°C - 9
Operating temperature range -10to+60 °C
Storage Ts‘ -20°C 60°
temperature range| 2 20°Cto +60°C Storage temperature range -20to+70 °C
Soldering heat- No termina! . . .
resistance 270°C25°C,3smax. | apnormality H-6-4 Dimensions ( Unit: mm)
h I shock -20°C 30min. & No defecton 4
ermal shoc +60°C 30 min. 5 cycles] appearance i A
' Pin No. Functions
e . _ i ;
H-5-2 Electrical Characteristics : " ] Input :5V DC
ftem Symbol Conditions Spec. | Unit : Common :GND
Electrostatic f=1kHz(in darkroom) | 2 X f Output
capacity CeL 2VAC 27typ.| nF . . .Y P
- | When applying rated {1.5 max. :
Current tee voltage, zoxc,go% RH | 1.1 typ. mA i u—m u
Maximum rated ; (=
voltage VELs Sine wave, 1 kHz 150 |Vrms 3-306 - .:l
Rated voltage | Vg, Sine wave, 400 Hz 100 {Vrms : ©
isolation voltage gle:;v xgcéegg :;ﬁmm 1500 |Vrms ! A
; . . i
! Y =
i -
1
3 2 ©
| Y
: A
25 0

-10-

An
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- Reflective/transflective type

Viewing angle: 6 o'clock(@ = 0°), Ta = 25°C,

Voo = 4.8V, Backlight OFF

Item Symbol| Conditions |Min.|Typ.|Max.jUnit
61 - - 0
cZ20
Viewing angle 6, &=0° 50 | - | — |[deq.
62 - 91 a 50 - -
Contrast C (6=20°%2=0° 2 3 -] -
Response time(rise)| toq 6=0° - | 50| 80 ms
Response time(fall)] tos o =0° - |100] 160
i i 6=0,2=0°| —
Response tl.me(nse) ton Ta = 0°C 200 {320 ms
Response time(fall)] toy Vor=49V | ~ 450|720
i i 6=02=0°] « |1
Response tx‘me(nse) n_{ a2 S20°C 500[2400 ms
Response time(fall)] to¢ | v, =50V | — [1500§2400

M. Recommended Operating Voltage
The recommended value of ( Vop, ) for an ambient

temperature is as follows.

Voor = Vpp — Vic

Temperature(C) ~20 0

25 70

Vopr (V) 5.0 49

48 42
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Wide Temperature Range STN LCD Module
M Specification M Reflective type
J. Absolute Maximum Ratings e ou o - T767100P000
- - > - Mechanical Characteristics ' ’ A
ltem Symbol}j Conditions | Min. Max. | Unit - -
Absolute Maximum Ratings J
Powell;supply Voo =03 7.0 v Electrical Characteristics K
voitage Vie Vpp-13.5| Vpp+0.3 | V - -
Optical Characteristics L
Inputvoltage | Vi -03 |Vop+03; V Recommended Operating Voltage M
Operating temp.| Tonr . =20 +70 °C Reflective type
Storagetemp. | Tgqg -30 +80 °C Power Supply F-1
Storage <48hrs +20 +85 |%RH D.lmenslo.ns F-2
humidity <1000hrs| +20 | +65 |%RH Pin Functions F-3
Block Diagram F-4
K. Electrical Characteristics M Built-in LED Backlight type
Vpp = 5VE5% Ves =0V Ta = —20°Cto+70°C
. " - Item L1671B1P000
Item Symbol | Conditions | Min. | Typ. { Max. |Unit —— —
Powersupply | Voo 4.75|5.00]5.25] v Mechanical Characteristics A
voltage Voo - Vic 15| - |110]| V Absolute Maximum Ratings J
n .ut High| Vi 22 = |Vgo | V Electrical Characteristics K
vor:cage Low| Vy, 0 - 1061V Optical Characteristics L
OJt'put High] Vous |-low=0.205mAl 24 | - | = 1 v Recommended Operating Voltage M
voltage Low| Vg, loo=12mA | - - ]104}V Transflective Built-in LED Backlight type
Current Iop I/a = 2'-;"6 - |15] 25 [maA Dimensions G-2
consump tion [~ | VLIED:O'Z Vv — 102110 |mA :uln F:;f:tions . gj
Clock oscill ation Resistance ock Diagram
frequency fosc oscillation | 120 | 270 | 3%0 kHz LED Circuit Diagram G-5-1
+ Applied to DBy~DB; E, RW, RS Electrical Characteristics (LED) G-5-3
++ Applied to DBg~DB, P. LED Backlight
L. Optical Characteristics P-1 Absolute Maximum Ratings
The background color is affected by ambient Ta=25°C
" ltem Symbol [Specifications| Unit
temperature, and the response characteritics —
. LED forward current consumption e 200 mA
deteriorates at low temperature. LED reverse voltage A 3 v
LED allowable dissipation Po 0.8 w

* LED forward current consumption and operating
temperature characteristics are asfollows.

2
LED forward 00
current
consumption sq
(mA) , ]
-20 25 70
Temperature(°C)
P-2 Optical Characteristics
Ta=25°C
Item Symbol| Conditions |Specifications| Unit
Surface brightness B lg=100mA*| 4 min. d/m?
(panel upper side) P Vogr= 0V S typ. cdim
. 40 min.
LED brightness L Jle=100mA* typ. cd/m2
LED service life 50,000 typ. h
LED color Yellowgreen

* The forward current depends upon the temperature.

Especially, it must be decreased at high temperature.

For temperature dependence, refer to forward current
reduction characteristics.
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L1681

H Features of L1681 Series D. Optical Characteristics (STN gray type)
- 16 characters X 1line D-1 Reflective type
. STN LCD is used Ta = 25°C, Vopr =475V
. 5% 7 dot matrix + cursor ftem . |Symbot| Conditions |Min.| Typ. [Max.|Unit
-1/16duty S ) cza0 oo 5B
. ’ . Viewingangle " | 6, N 50 | - | — |deg.
- 5V single power supply e 2=0 =TT
M Specification Contrast C |6=500=0|2|4]|-|-
A. Mechanical Characteristics Response time(rise)| ton 9=0° - {180 (270 ns
Item Specifications  |Unit Response time(fall)| tot , zj 0° = — [250(380
. i i =0%,2= — | 400 | 600
Module size (HX VX T) Response time(rise)| ton ks
{Reflective /built-in EL backlight type) 151.0x40.0x11.3/mm Response time(fall}| tos VOT; = SOOCV — {720 1100 ™
Module size (H x ¥ xT) 151.0x40.0x 15.8
(Built-in LED backlight type) mm D-2 Transflective type
Viewing area (H x V) 120.0x230 |mm Ta = 25°C, Vop, = 4.75 V, Backlight OFF
Charactersize (5x 7 dot,Hx V) 6.0x12.715 |mm item Symbol| Conditions [Min.|Typ. |Max.unit
Dot size (Hx V) 1.152x1.765 jmm 6, cZ20 - - |-20
Dot space 0.06 mm Viewing angle 6, &=0° 45 | = | = ldeg.
Center to center dimension of mm 6,-6 = 65| — | -
C 143.0x32.0 2"
oouring oles 1x1) - T N AR R
ei eflective
- g‘ - tYpe S Response time(rise)| to, 6=0° = |1801}270 ms
Weight (Built-in LED backlight type) 75 9 Response time(fall)| tog 2=0° — {250]380
Weight (Built-in EL backlight type) 65 g Response time(rise)| ton ] ;oo’ %;__Coo — 1200 | 600
H:Horizontal, V:Vertical, T:Thickness (max.) Response time(fall)| tos Vg:r: 25y =720 1100 ms
B. Absolute Maximum Ratings
Vss =0V E. Recommended Operating Voltage
ltem Symbol|Conditions}| Min. Max. {Unit (STN gray type)
Powe'u:c supply | Voo -03 7.0 v The recommended value of ( Vop, ) for an ambient
voltage — :
g Vic Vop~13.5|Vpp+0.3 | V temperature is as follows.
Input voltage Vin -03 |Vpp+03| V Voor = Vop = Vic
Operating temp.| Ty, 0 +50 °C Temperature(C) 0 25 50
Voor (V 5.00 475 . 4.40
Storagetemp. | Tgg -20 +60 | °C opr V)
Storage SA48hrs +20 +85 |{%RH
humidity <1000 hrs| +20 +65 |%RH

C. Electrical Characteristics
Vpp =5V5% Vg =0V Ta = 0°Cto50°C

ltem Symbol | Conditions | Min. | Typ. | Max. |Unit
Powersupply| Vpp 4.75|500)525| Vv
voltage Vpo-Vic 15y - |10 v
,nf;ut High| Vi 22| - v | Vv
VO tage Low V"_1 0 - 0.6 \'%
Ol:t';;ut High| Voui |-lou=0.205mAl 24 | = | - | v
voltage Low| Vg4 lor=1.2mA - - |04 |V
Current Iop Ta=25C | - |18} 30 [mA
. vDD = 5 \'
consump tion Ic Vic = 0.25V - | 03110 |mA
Clock oscillation| ¢ Resistance | 140 | 220 | 300 |{kHz
frequency os¢ oscillation

* Applied to DBy~DB,, E, RW, RS
++ Applied to DBy~DB,
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B STN Reflective type F-1 Power Supply
Item L168100J200 Voo . (+5V)
Mechanical Characteristics A
Absolute Maximum Ratings B Vie »> VR T
Electrical Characteristics C
Optical Characteristics D-1 Vss
Recommended Operating Voltage E 7681 VR = 1~10 k02 (ov)
F-2 Dimensions Unit : mm
General tolerance: +0.5
I51.0£1.0 5.5max.1.640.2
S 14-¢1,0£0.2 4-94.0 o 8 (d.|7)
D —— — — i
s 3 — = \\*K A} 2
ol alS _lefinl a-rio 1 I i ]
SN NN AR R = I
b I B I I o o I L O A S L 22 l
2 S S O [ i T I
~ 2.540 =0 _|°
C) 1|1__ — — =t ool sl 1
—~ I —]
2" 14.5 114.0 : (14.5) EJ
~| T T . m
~ 1.5 120.0 (11.5) e
7.0! 129.0 (1.0)
4.0 143.0£0.3 ' (4.0)
1.2
- 6.0 1.2
w
= sz | 0.06
1§ - I
— == 00—
.Y Y =Y
\. IChelght 7o)
o
=)
i
F-3 Pin Functions P-4 Block Diagram e
No| Name Function DB Segment signal
1] V¢ |GND DB, Controlier | common <405 @
2| Vpp |Powersupplyvoltage+5V RS — i | KS0066 signal
3| V¢ [liquidcrystaldriving voltage R/\_N___f_> or js LCD T
4 RS | L:Instruction code input, H: Data input E—-—> equivalent
5| RW |L:Datawrite (LcM«MpPU), H: Data read (LcM - mpU) \(?o—;
$S B
6 E Enable Vi~ Common signal :
7] DBy, [Databusline ] T e
8 | DB; |Databusline
9| DB, |Databusline
10! DB3 |Databusline
11| DB, |Databusline
12| DBy {Databusline
13| DBg |Databusline
14| DB, |Databusline

-13-
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B STN Transflective,
Built-in LED Backlight type

G-1 Power Supply

Item L168181J200 Vbp *

- — VR R (+5V)
Mechanical Characteristics A v 1
Absolute Maximum Ratings B Lc ? T
Electrical Characteristics C (ov)
Optical Characteristics D-2 Vss

i E
Recommended Operating Voltage LED \\,/LL::G VR = 1~10 k)
R=3Q
G-2 Dimensions Unit: mm
General tolerance : £0.5
151.0£1.0 anode (4) (1.1
2 14-¢1.0+0.2 4-44.0 215w =
— — Al — n
By = = ——
ol wla a3 4-R1.0 —Tils[<l T,
“leli] [3% Wﬂﬁﬁ[—‘l[—ll—lﬁmmﬁmmﬁi—lﬁ 1 N R ;
g2s |8 SR
e < 0120 N O A O I = =< A B |
o~ 2.54 N PN '
N —— = —lersLi | &=p
3|8 14.5 114.0 (14.5) @) 3] 10.0max] 4.|0max
=t | GO T T N .
~ 1.5 120.0 (s | chal O8] iy
| 7.0] 129.0 (.0) | \2thede© I5. 8max
’ 4.0 ' 143.040.3 ' (4.0) -
- 6.0 1.2
= = = 1l 0.06
L -l 3 - —— . ——
T =2 O O - S ] l [
. |C height
8 L
o
| :
EEE
L :

G-3 Pin Functions

G-4 Block Diagram

Segment signal

No.| Name Function
1 Vss | GND
2| Vpp |Powersupplyvoltage+5V
3| Vi |Liquid crystal driving voltage
4 RS L:Instruction code input, H: Data input
5| RW |L:Data write (LcM«mpu), H: Data read (LcM»>MPU)
6 E Enable
7 | DBy |Databusline
8 | DB; |[Databusline
9| DB, |Databusline
10} DB; |Databusline
11| DB, |Databusline
12| DBy |Databusline
13| DBg |Databusline
14} DB, |Databusline

DBy E
§
0B, ﬂ Controller Common % {‘i
RS __) KS0066 | signal
R/W——-—) or 3 LCD 3
E—i equivalent
Vpp—>+ Common signal
Vgs —>¢
Vie—>
Viep —:
VLEDG LED
G-5 LED Backlight
G-5-1 LED Circuit Diagram
-------- VLED(A)
3 59
4 60

VLeoG(C)
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G-5-2 Absolute Maximum Ratings

G-5-3 Electrical Characteristics

Ta=25°C Ta=25°C
ftem Symbol {Specifications| Unit Item Symbol | Conditions | Min. | Typ. |Max.| Unit
LED forward current consumption*| 1 600 mA LED forward Ve [lg=300mA} 38|41 |44 | v
input voltage
LED reverse voltage Vg 8 V. LED reverse l VAPV — — T30 lma
LED allowable dissipation Po 2.6 w current R R
* LED forward current consumption and operating G-5-4 Optical Characteristics
temperature characteristics are as follows. Ta=25%C
LED forward 600 Item Symbol] Conditions [Specifications| Unit
current Surface brightness B lg=300mA| 4.5 min. d/m?2
consumption 3sq I (pane! upper side) P | Vope= 0V 5 typ. cd/m
(mA) LED brightness L {'¢g=300mA 40 min. cd/m2
0 25 50 F 50 typ.
Temperature(°C) LED service life 50,000 typ. h
LED color Yellowgreen
M STN Transflective, H-1 Power Supply
Built-in EL Backlight type
VDD '
Item L168121J200 (+5V)
Mechanical Characteristics A Vich—>= VR = 1~10 k) —
Absolute Maximum Ratings B8 - (0V)
Electrical Characteristics C Vss
Optical Characteristics D-2 Com n;on Common
Recommended Operating Voltage E VELG
Inverter =
VEL
Output Input (+5V)
H-2 Dimensions Unit: mm
General tolerance: 0.5
151.0+1.0 Ve 5.5max. 1.6+0.2
e 14-¢1.040.2 4-$4.0 /2 0 w8 (4.7)
[ . .
5 = - ==
3 \V/ == = 5 Xy A _D Ve
o le/ial <e-rio ainl < 'E;{/——
A= F]of o - » display side
 ENIEN R R R R R e R
SIS e e -l Rk ,
1RSI0 22 T [ S | O o R B R .
o~ 2.54 S o :
J Al Lo "‘; Ve
C} F =1 H= f_é:é — qu display side
~} o 1
2 1.5 114.0 (14.5) gl
= 1.5 120.0 1.9 [\va 2l
7.9l 129.0 (7.0)
a0 f ] !
143.040.3 (4.0)
7.2
" 6.0 AR
Blols2 0.08 P
- Pl P
= camy o
O U O & D 8 U |
\\ IC height ci‘ D_
1
t
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H-2 Pin Functions H-5-3 Emission Characteristics
No.| Name Function Item Conditions Specifications| Unit
Ve Powsr sy vz 157 ridal | WhensppbTgreted | domn fams
ower su voltage + i .
oo oW SUPRY Y229 brightness(B) |, 5o 7094RH (in darkroom) yp
3| Vic |Liauid crystaldriving voltage S o ’ vd
- - - X - ervice life | Used continuously down
4| RS Jliinstruction codeinput, H: Data input when applying |to half of initial brightness | 1500 h
5| RW |L:Datawrite @tm«mpu), H: Data read (LcM »MPU) rated voltage 20°C, 70%RH
6| E |Enable Service life | Used continuously down
7| DBy |Databusline when used with | to half of initial brightness 3500 h
8| DB, |Databusline aninverter 20°C, 70%RH
9 | DB, |Databusline Color of light White -
10| DB3 |Databusline
11| DB, |Databusline ) x=03151
4 : When applyingrated  jy=0.375 t;;
12} DBg |Databusline Chromaticity voltage x=0.285 min.| =
13 DBG Data bus line coordinates 2.0°C, 70%RH y =00 33:55 min
14| DB, |Databusline (in darkroom) ;:0241 5 :::

H-4 Block Diagram

H-6 Suitable Inverter 5C

H-6-1 Electrical Characteristics (when combined

Segment signal
“ {8 ) Controller C Joo !40! with EL lamp)
D8, KS0066 sior:aTon Item Symbol Conditions K pecificationsj Unit
RS ‘—'—’ g LCD Oscillating fiev o
R /w_) or :s > 3 frequency Ta=25°C,Viy=5VDCl 480 typ. Hz
E—i 34 equivalent s
B tput volt A Ta=25°C,V|y=5V . v
Voo Common signal Qutput voltage out [T@ 5o w=5VDC| 85typ
Vss — Outputcurrent | lgyr [Ta=25°C,Viy=5VDC] 3.5typ. mA
Vie—>» input current In [Ta=25°C,Viy=5VDC|] 35typ. mA
VVEL EL Input voltage Vin S5typ. [vDC
ELG ——
..................................................................... Initial brightness | 5 ra.25°C,v,y=5vDC| SOWP-  kd/im?
. ; Kurtace brightness| Ta=25°CViy=5VDC  s5¢yp.
H-5 EL Lamp (white) (panel upper side)| B Vor, = 0V YP.  kdim?
H-5-1 Environmental Characteristics .
H-6-2 Tolerance (inverter only)
Item Symbol Conditions Specifications ftem Specifications Unit
Operating oo o
temperature range| Toer 20°C to + 50°C Input voltage 3.0 t0 6.0 v
Load range 25 t0 40 cm?
Storage T, o o g
temperature range i ~20°Ct0 +60°C . . .
Soldering heat- rcesc.a No terminal H-6-3 Maximum ratings (inverter only)
resistance > 3smax. | apnormality item Specifications Unit
-20°C30min.& No defecton Input volt 7.0 v
Thermal shock +60°C 30 min. 5 cycles Nput voRtage .
Y appearance Load range 50 cm2
H-5-2 Electrical Characteristics Operating temperature range -10to+60 °C
ifi- Storage temperature range -20to+70 °C
Item Symbol Conditions f:gteizlrfwls Unit g L i 9
Electrostatic =1 kHz(in darkroom) nE H-6-4 D'me'nS'Ons (Unit: mm)
capacity CeL 1 VAC 8.5 typ. — T
When applying rated [5.0 max. ! "~ Pin No. Functions
Current le. | voltage, 20°C, 70%RH [3.5typ.| MA : | ] Input -5V DC
Maximum rated bl
voltage Veir | sinewave, 1kHz 150 |Vrms i i Common -GND
] L. ~ 3 Output
Rated voltage VEr2 Sine wave, 400 Hz 100 {Vrms H WA
; o
. . Between lead and film ! ’
Isolation voltage Sine wave ,50 Hz,1min.| 1500 [Vrms ! : L P ID_
' ©
i A
! 1
i Yo
. ~N
i ©
Ydsi |2f «
.
A i <] ¥
105 A
- 16 5 3-@07
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Wide Temperature Range STN LCD Module

M Specification B Reflective type
J. Absolute Maximum Ratings e ov o 7687007200
— - = - Mechanical Characteristics A
item Symbol]|Conditions | Min. Max. | Unit - -
- Absolute Maximum Ratings J
Powelr supply | Vop =03 7.0 v Electrical Characteristics K
vo tage VLC VDD -13.5 VDD +0.3 v
Optical Characteristics L
Input voltage Vin —03 |Vop+03) V Recommended Operating Voltage M
Operating temp.| Top, . =20 +70 °C Reflective type
Storagetemp. | Tgq -30 +80 °C Power Supply F-1
Storage <48hrs +20 +85 |%RH Dhlmensno.ns F-2
humidity <1000hrs| +20 +65 |%RH Pin Functions F-3
Block Diagram F-4
K. Electrical Characteristics B Built-in LED Backlight type
Vpp = 5V£5% Vg =0V Ta=-20°Cto+70°C
. - - Item L1681B1P200
Item Symbol | Conditions {Min. | Typ. | Max. {Unit - —
Power supply | Voo 2751500525 v Mechanical Characteristics A
voltage Voo -Vic i 15| - |110] Vv Absolute Maximum Ratings J
ln;ut High| Vi 2.2 - (vl v Electrical Characteristics K
voltage Low] V,, 0 - lo6} vV Optical Characteristics L
Ou't'put High| Vour |-lon=0.205mA[ 24| = | = | v Recommended Operating Voltage M
voltage Low| Vg4 loe=1.2mA - - 104 |V Transflective Built-in LED Backlight type
Current oo I/a = Zg"\(/: - 18] 30 |ma Dimensions G-2
consump tion f le;D:_o,z v - ]103]10 mA Pin Functions G-3
P - Block Diagram G-4
Clock oscillation| ¢ Resistance 140 | 2201 3
frequency 0% oscillation 0 0| 300 jkHz LED Circuit Diagram G-5-1
+ Applied to DB,~DB; E, RW, RS Electrical Characteristics (LED) G-5-3
*+ Applied to DBy~DB; P. LED Backlight
L. Optical Characteristics P-1 Absolute Maximum Ratings
The background color is affected by ambient Ta=25°C
” ltem Symbol |Specifications| Unit
temperature, and the response characteritics — y pecffications) =nt
. LED forward current consumption le 600 mA
deteriorates at low temperature. LED reverse voltage Ve 8 v
LED allowable dissipation Pp 2.6 w

- Reflectiveftransflective type

m - .
Ta = 25°C, Vo, = 4.8V, Backlight OFF LED forward current consumption and operating

temperature characteristics are as follows.

Item Symbol| Conditions jMin.|Typ.|Max.jUnit
6, c=20 - |- f{-10 LED forward 600
Viewing angle 6, 40 | — | — |deg. current
2=0° consumption 15¢9
62 - 61 50 - - (mA) ‘
Contrast C 6 =5,2=0°] 2 3 -1 - -20 25° 70
Response time(rise)| ton 9 =0° - | 50| 80 ms Temperature(°C)
Response time(fall)} tox 2=0° — | 100160 P-2 Opti-al Characteristics
Response time.rise)| ton |9 T=a°°=' %:c°° - J200]320] Ta=25°C
Responsetime(fall]] torr | v ., =49V | = [450]720 Item Symbol} Conditions |Specifications] Unit
Response time(rise)] t,, 6=0%9 =?° - |1500{2400 Surface brightness l¢g=300mA*} 4.5min. ]
Resgonse time((fa") t:;f .\r/ao:=_52.8 \5 ~ [1s00}2a00| ™ (panel upperside) | °¢ FVcnr =0V >Styp. cdm?
LED brightness L |l¢=300 mA* l;% rtr;lg cd/m2
M. Recommended Operating Voltage —
The recommended value of ( Vypr ) for an ambient LED service life 50000typ. | h
temperature is as follows. LED color
Voor = Vpp = Vic .
Temperature(C)| -20 0 25 70 The forward current depends upon the temperature.
Vopr (V) 5.0 49 48 42 Especially, it must be decreased at high temperature.

For temperature dependence, refer to forward current
reduction characteristics.
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H Features of L1672 Series
.16 characters X 2 lines
- 5X 7 dot matrix + cursor

-1/16 duty

- 5V single power supply
Bl Specification
A. Mechanical Characteristics

item Specifications |Unit
Module size (HxVxT) .
Moduie size (HxVxT)
{Built-in LED backlight type) 85.0%x30.0x15.8 |Imm
Module size (Hx VxT)
(Built-in EL backlight type) 85.0x30.0x11.3 jmm
Viewing area (Hx V) 62.0x16.0 mm
Character size (5x 7 dot,HxV) 2.78x4.27 mm
Dotsize (Hx V) 0.50x0.55 mm
Dot space 0.07 mm
Center to center dimension of 82.0x240 mm
mounting holes (H x V)
Weight (Reflective type) 25
Weight (Built-in LED backlight type) 40
Weight (Built-in EL backlight type) 30
H:Horizontal, V:Vertical, T:Thickness (max.)
B. Absolute Maximum Ratings
Vss = 0 V
Item Symbof|Conditions| Min. Max. |Unit
Power supply Vop -03 7.0 \
voltage Vie Vop-13.5|Vpp+03 ]| V
Input voltage Vin -03 |Vpp+03] V
Operating temp.| Top 0 +50 °C
Storagetemp. | Tgg -20 +60 °C
Storage <48 hrs +20 +85 |%RH
humidity <1000 hrs| +20 +65 |%RH

C. Electrical Characteristics
VDD=5Vi5% Vss=ov Ta = 0°Cto 50°C

D. Optical Characteristics

Item Symbol | Conditions | Min. | Typ. { Max. [Unit
Powersupply| Vpp 4.7515.00(5.25| V
voltage Voo -Vic 151 - [110] vV
,n;ut High| Vi 220 = |vppl v
Voltage Low vll.1 0 - 0.6 \'
th}ut High] Vour |-low=0.205ma[ 24 ] - | = | Vv
voltage Low| Vg, loo=1.2mA - - 104 |V

Current Iop 1\;3 = 2?& - 2030 |mA

. DD =
consump tion [y Vie=025V | ~ 02|10 |mA
Clock oscillation| 1 Resistance 190 | 270 | 350 |kHz
frequency ¢ oscillation

* Applied to DBy~DB, E, R/W, RS
** Applied to DBy~DB,

-18-

D-1 TN LCD module (reflective type)

Viewing angle: 6 o'clock(@ = 0°), Ta = 25°C

Voo = 475V
Item Symbol| Conditions [Min.|Typ.|Max.|Unit
6, - -1 -1°5
Viewing angle 6, C;:_ZO.? 40 | = | = |[deg.
02 - 91 - 35 - -
Contrast C 16=30°2=0° 5 8| -1~
Response time(rise)| ton 6 =0° - | 60| 70 ms
Response time(fall)| toe o=0° - | 150]170
i i 0=0°0=0°| -
Response tl.me(nse) ton Ta =0 210|300 ms
Response time(fall)| toy Vopr=5.0V | ~ 480 | 550

D-2-1 Reflective type
Viewing angle: 6 o’clock(@ = 0°), Ta = 25°C

D-2 STN LCD module (gray)

Voor = .75V
Item Symbol| Conditions [Min.|Typ. |Max.|Unit
6, -] =1-15
c=Z20
Viewing angle 6, 55| — | — |deg.
2=0°
62 - 61 70 - -
Contrast C 16=25°.2=0° 2 4 | - |-
|Response time(rise)| ton 6 =0° — | 270 | 400 ms
[Response time(fall)] to 2 =0° — | 60 | 100
time(ri 0=0°02=0"| — |7201
Response l-me(nse) ton Ta = 0% 0 {1100 ms
Response time(fall)| tos Vor=50V | = 170 | 350
D-2-2 Transflective type
Viewing angle: 6 o’clock(@ = 0°), Ta = 25°C,
Voo = 4.75V, Backlight OFF
Item Symbol| Conditions [Min.]|Typ.{Max.{Unit
91 - - -10
cZ20
Viewing angle 6, 50| - | = |deg.
2=0°
92 - 61 60 - -
Contrast C |8=25%2=0° 2 4 1 - |-
Response time(rise)| toq 6 =0° - | 270 | 400 ms
Response time(fall)] to @=0° — | 60 | 100
ime(ri t 6=0°0=0"| — {72011
Response t{me(rlse) on Ta o 0%C 2011100 ms
Response time(fall)] to4 Vopr=50V | ~ 170 | 350

E. Recommended Operating Voltage
The recommended value of ( Vp,) for an ambient
temperature is as follows.

E-1 TN LCD module

Voor = Vop = Vic

Temperature('C)

0

25

50

Vopr V)

5.00

475

4.50

E-2 STN LCD module (gray)

Voor = Vpbp = Vic

Temperature(C)

0

25

50

Vopr (V)

5.00

4.75

4.50
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H TN/STN Reflective type F-1 Power Supply
item L1672000000]L167200J000 Voo . (+5V)
Mechanical Characteristics A A
Absolute Maximum Ratings B B Vic . SVR —_
Electrical Characteristics C c 1 N T
Optica! Characteristics D-1 D-2-1 Vs :
Recommended Operating Voltage E-1 E-2 672 VR = 1~10k{} (ov)
F-2 Di ; Unit: mm
- imensions
850 General tolerance: 0.5
1.5£0.3 82.0£0.3 (1.5)
pis 4-R1.25 45max. 16202
K 254103 ~
© -
b4 1 ] ) . | 1 | A}
LA =% | g ¢ =
1.5 —f L
@ ] el
ol 3| g |%¢ S T T T T T -
e Slal.3 :: [ T | | O ol S| e !
Sl E e [T jee T (T A & g *
2 g S| O N 0 A | 2
o (%%, o = -
] 1 i 1 L E—T 1 r E E g 3
8 S )
e 15.385 55.73 £0.3 (13.885) = (56) 4.0max.
12L5 62.0 (10.75) 10.1max,
7.0 72.5 (5.5) 3.53
2.78 g1 ors
a 0.5 | 11007
; 'DDDE]
[ g N T g; I—J]] ~ DDDDD
r'l_lﬂn-- i - T T 7 3 ] S OO0
L, LJ 0
j 1Ss) o 2 Oo0o00
\__ IC height © < D D DD D
F-3 Pin Functions F-4 Block Diagram
o] Name —— . Commonsignal
0 , : :
1| DB, |Databusline § E> LCD :
2| DBg [Databusline DB, ¥ ! :
—-ixController :
3| DBg |Databusline RIRWS : KS0066 | Segmentsignaljwr <ag» :
4| DB, |Databusline ’ E——'-> or Seraldat Segment
- .7 |equivalent{2€rial cata > driver :
5| DBy |Databusline Vppo > Timing sianal :
6] DB, |Databusline Vg™ 951978 T
7| 08, |Databusline Vi T e,
8 | DB, [Databusline
9 E Enable
10| R/W |L:Datawrite (LcM«MPU), H: Data read (LcM+MPU)
11] RS |L:Instruction code input, H: Data input
12| V¢ |Liquid crystal driving voltage
13 Vg GND
14| Vpp |Powersupply voitage+5V
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M STN Transflective,
Built-in LED Backlight type

G-1 Power Supply

vVbD
- Item L167281J000 VR R (+5V)
Mechanical Characteristics A Vic—S > T
Absolute Maximum Ratings B
Electrical Characteristics C Vss I (ov)
Optical Characteristics D-2-2
Recommended Operating Voltage E-2 LED Vieo VR = 1~10 k&
VLEDG R= 380
G-2 Dimensions 85.0 Unit: mm
1.5+0.3 82.0+0.3 (.5) General tolerance : 0.5
: 10.0max. 1.6+0.2
4 o= 2.5420.3 4R1.25 ny SRode) FGs
=t = O I 1 4 f | =]
= I.S..._'-'9 = J-‘q— — n 2’
ol ——tlo o2 - = ‘
2l 21 S| [e2 (f‘!ﬁﬁ!“!!‘!ﬁf“.f“f“.!“.ﬁﬁ!’?f‘!!‘!ﬁ | I '
of S| X1 g lee - O OO O P § e B ] B
LI R4 P e e e [~ TER| 8 2
2| 2] New Luuuuuuupquuuuuuu _ s
= — DA N
2% : 2l 8 -
f}> \1 - T s o 3.53
~ =]\ cathode {©)
- 15.385 §5.73+0.3 (13.885) |~ (11.1) 4.0max. 2.78 9.7
= T
|2.Izs 62.0 I(m.'ls) 15.8max. 0.5 y 0.07
7.0 L 72.5 1(5.5 2 ”
Z [ i
P g A=) o
lﬂ.l_ll = > B - © : !
N IC height L
G-3 Pin Functions G-4 Block Diagram |
No. Name Functlon ; ------------- Euo-r;{r-rn‘.onry‘-;i-g-v-anl......-.-..-.--.------nn-----.--------E
1| DB, |Databusline D%o : = :
2 | DBg |Databusline ‘ Lcb :
3| DB; |Databusli b8, ” ¢ Py :
s _(oarapusne RS> Controller Segmentsignalj‘wr 40 :
4] DBy |Databusline R/W—>= KS0066 . . Segment |
5| DB; |Databusline 1> .Orl Serial data > driver :
: Va2  jequivalent :
6| DB, |Databusline \;)D__!_ Timing signal {T :
7| DB, |Databusline Vss_g E} :
8| DB, |Databusline Vi
9 E |Enable VLene—] LED
10| RW |L:Datawrite (LcM«MmPY), H: Data read (LcM »MPU) T ;
111 RS ]L:Instruction code input, H: Data input G-5 LED Backlight
12| V Liquid crystal driving voltage s
v To gyored G-5-1 LED Circuit Diagram
s5
———————— VLeD(A
141 Vpp | Powersupply voltage+5V 3 15 )
4 16
-------- Viepe(C)
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G-5-2 Absolute Maximum Ratings

G-5-3 Electrical Characteristics

Ta=25°C Ta =25°C
- item Symbol |Specifications} Unit Item Symbol | Conditions | Min. | Typ. | Max. | Unit
LED forward current consumption®| 1 200 mA LED IONI\?I'd Ve Jlg=112mA| 38 |41 ]84 | Vv
input voltage
LED reverse voltage Vr 8 v B g
LED reverse I Veg=8V | = | - [0.16| mA
LED allowable dissipation Pp 0.92 w current
* LED forw nt consumption and operatin . .
ard curre t(fo S ptio P g G-5-4 Optical Characteristics
temperature characteristics are as follows. Ta=25°C
LED forward 200 Item Symbol | Conditions |Specifications| Unit
current Surfacebrightness [ . flg=112mAl  8min. d/m2
CO"S(UmASt'OH 116) l (panel upper side) P | Vope= OV 10 typ. cd/m
m -
0 LED brightness L le=112mA 40 min. cd/m2
25 50 F 50 typ.
Tem ture
perature("C) LED service life 50,000typ. | h
LED color Yellowgreen
B STN Transflective, H-1 Power Supply
Built-in EL Backlight type v _
DD
ltem L167221J000 (+5V)
Mechanical Characteristics A WK wr=1~10kQ T
Absolute Maximum Ratings B (ov)
Electrical Characteristics C Vss :
Optical Characteristics D-2-2 Vete Common Common
- - EL
Recommended Operating Voltage E:2 EL Inverter 4
Ve Output input (+5V)
H-2 Dimensions Unit: mm
85.0
520203 0.5 General tolerance: £0.5
1.5£03 0 0. :
o VeL 325 550max. 1602
S 254103 4-R1.25 - ”1
S - 2
3 s 1 1+ [ — 1 ScH—F - =
) I:D,/J = =g\ (Ci“ al d% =
0 12 e 87— 12 >is
ol 3] g &2 e onTon oo I o oo T o R RN I & . a 1l
ol gl 3| & j2¢] . UL i el [ | o S| 2 X
slelf s o0 T [Pl %ot
e \%Q O O o = v
s 2 = 5|8
D o slf & v 2| 2 >z [
HT 1 S gL - '
PR Vers /| s !
) 15.385 55.73 £0.3 (13885 | = (6-30) 4-0max.
|
12125 62.0 (10.75) 11.30max.
7.0 725 55 3.53
2.78 0.75
E.__.n._o'_‘”
- B -
v 3 = - 5 | !
_ —- _ o o — = =
\_IC height a| < (01000
/
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H-5-3 Emission Characteristics

Item

Conditions

Specifications

Unit

Initial
brightness(B)

When applying rated
voltage
20°C,70%RH (in darkroom)

30 min.
35typ.

cd/m?2

Service life
when applying
rated voltage

Used continuously down
to half of initial brightness

20°C, 70%RH

1500

Service life
when used with
aninverter

Used continuously down
to half of initial brightness

20°C, 70%RH

4000

Color of light

White

Chromaticity
coordinates

When applying rated

voltage
20°C, 70%RH

(in darkroom)

H-3 Pin Functions
No.| Name Function
1 DB, _jData bus line
2 | DBg [Databusline
3| DBg |Databusline
4| DB, [Databusline
5| DB3 |Databusline
6 | DB, |Databusline
7 | DB, |Databusline
8 | DBy |Databusline
9 E Enable
10] RW |L:Datawrite (LcM«Mpy), H: Data read (LcM +MPU)
11 RS L:Instruction code input, H: Data input
12} Vic |Liquid crystal driving voltage
13] Vs |GND
141 Vpp |Powersupply voltage +5V

Common signal

DBy 4
DB, N : :
RS—>Controller Segmentsignalj‘wr 40
R/W——>>1 KS0066 - Segment :
i or Serial data o driver :
Voo~ |equivaleny :
Vss_)f Timing signal {T :
Vi :
Ve—— EL ;
VELG— ] :

H-5 EL Lamp (white)
H-5-1 Environmental Characteristics

H-6 Suitable Inverter 55
H-6-1 Electrical Characteristics (when combined

with EL lamp)

Item

Symbol

Conditions

Specificationsl Unit

Osciliating
frequency

f|NV

Ta=25°C,Vjy=5 VDC|

550 typ.

Hz

Output voltage

Vour

Ta = 25°C,V;y=5 VDC

100 typ.

v

Output current

Ta= 25°C,V,N =5VDC

1.5typ.

mA

Input current

w [ra=25°C,Vjy=5VDC

10 typ.

mA

input voltage

5 typ.

vDC

Initial brightness

B [Ta=25°C,Viy=5VDC

35 typ.

kd/m?2

Surface brightness|
(panel upper side)l

Bp

a=25°C,Vyy=5 VDQ
Voge= OV

7 typ.

kd/m?2

H-6-2 Tolerance (inverter only)

Item

Specifications

Unit

Input voltage

3.0 to6.0

Load range

5t01S

cm2

H-6-3 Maximum ratings (inverter only)

Item

Specifications

Unit

Input voltage

70

Load range

15 cm2

Operating temperature range

-10to+ 60

°C

Storage temperature range

-20to+70

°C

H-6-4 Dimensions (Unit: mm)

Item Symbol Conditions Specifications
temp?epr:;a:g‘ rgange Topr ~20°Cto +50°C]
tempg:gz?ee range Tstg ~20°Cto + 60°C

> stanee 270°C£5°C, 3smax. | aprorTi
Thermalshock 6030 min. 3 cycles] appearance
H-5-2 Electrical Characteristics

Item Symbol Conditions Spec. | Unit
Eligtgg:itta;:cic C [T=1 kHzéicggrkroom) 30typ.| nF
Coment | I | e Sasnen [ | ™
Max\i,r:)'tl:;ng;ated VELs Sine wave, 1 kHz 150 |Vrms
Rated voltage | Vg5 Sine wave, 400 Hz 100 [Vrms
Isolation voltage gﬁ‘t:/xgc;e;g a:ﬁmg 1500 |Vrms

A

Pin No. Functions
1 Input :5V DC
Common :GND
Output

3-00.6
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Wide Temperature Range STN LCD Module

Ml Specification B Reflective type
J. Absolute Maximun. Ratings

Item L167200P000
VSS = 0 V -
— - - Mechanical Characteristics A
Item Symbol| Conditions Min. Max. Unit - -
Absolute Maximum Ratings J
Power supply | Vpp =03 7.0 v Electrical Characteristics K
voltage v Vop-13.5[Vpp+03 | V
L op—13.3| Vpp +0. - —
Optical Characteristics L
Inputvoltage | Vi 703 |Vop+03| V Recommended Operating Voltage M
Operatingtemp.| Top, . =20 +70 °C Reflective type
Storagetemp. | Tgg -30 +80 °C Power Supply F-1
Storage <48hrs +20 +85 |%RH :.lmFensm.ns F-2
humidity Z1000hrs|  +20 +65 | %RH in Functions F-3
Block Diagram F-4
K. Electrical Characteristics B Built-in LED Backlight type
Vpp = 5V£5% Vs =0V Ta =-20°Cto+70°C
T - - Item ’ L1672B1P000
Iltem Symbol | Conditions [ Min. | Typ. | Max. |Unit — —
Powersupply| Vpp £751500[|525}| V Mechanical Characteristics ' ' A
voltage Vpo-Vic 151 - T11ol v Absolute Maximum Ratings J
nout Highl Vi 22| = {vpp | V Electrical Characteristics K
voﬁcage Low!| Vi 0 - 106 |V Optical Characteristics L
OJt})ut High| Vous {-lon=0.205maAj 24 | - | - [ v Recommended Operating Voltage M
voltage Low| Vgiq loe=1.2mA - - 104V Transflective Built-in LED Backlight type
Current lop Ila = 2_5’5 - | 20§30 |mA Dimensions G-2
consump tion [ lezD;o_z Y = 102110 [mA Pin Functions G-3
o - Block Diagram G-4
Clock oscillation| Resistance
frequency fosc oscillation 190 } 270 | 350 |kHz LED Circuit Diagram G-5-1
» Applied to DBy~DB;, E, RAW, RS Electrical Characteristics (LED) G-5-3
=+ Applied to DBy~D8, P. LED Backlight
L. Optical Characteristics P-1 Absolute Maximum Ratings
The background color is affected by ambient Ta=25°C
: ps ltem Symbol |Specifications| Unit
temperature, and the response characteritics —
. LED forward current consumption e 200 mA
deteriorates at low temperature. LED -everse voltage Ve 8 v
. . 1l le dissipati .
- Reflective/transflective type LED allowable dissipation Fo 032 | W
. Viewing angle: 6 o'clock(@ = 0°), Ta = 25°C, * LED forward current .consumpmon and operating
Voo = 4.8V, Backlight OFF temperature characteristics are as follows.
ltem Symbol| Conditions [Min.|Typ. |Max.|Unit 200
LED forward
6, > - — 0 curre: .
o cz20 ,
Viewing angle 6, 2=0° 50 — | — |deg. consumption gg
6,-6, B 50 | — | — (mA) ]
- -20 25 70
Contrast C [6=20°%2=0° 2 3 - | - Temperature(°C)
Response time(rise)| ton 6=0° - | 50| 80 ms . h Lo
Response time(fall| tor 2=0° ~ 700160 P-2 Optical Characteristics
- kA Ta =25°C
Response time(rise)| to, |© T=a0-'%°=c0 - | 200320 ms — — '
Response tme(falll| o Vopr —agv | = [450[720 Item Symbol| Conditions |Specifications| Unit
- - —0° o = 0° Surface brightness Ip=112 mA* 4 min.
F;Zsponse :{me((:sE)) ':on 0-0 2% = ::gg ;Zgg . (panel upperside) | B» | v, =0v | styp. M
sponse time(fa = - i -
P oft | Vopr=50V LED brightness L |ip=112mar] QM ] 4me
50 typ.
LED service life 50,000 typ. h
M. i oltage
Recommended Operating V g . LED color vellowgreen
The recommended value of (Vop, ) for an ambient
temperature is as follows. * The forward current depends upon the temperature.
Voor = Voo = Vic Especially, it must be decreased at high temperature.
Temperature(C)] -20 0 25 70 For temperature dependence, refer to forward current
\" . 4. 4. 4.2 . . e
opr (V) >0 2 8 reduction characteristics.
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B Features of L1682 Series

- 16 characters X 2lines - 5X7dot matrix + cursor
- 1/16 duty - 5V single power supply

Bl Specification '

A. Mechanical Characteristi¢s

1tem Specifications |Unit
Module size (HxVxT)
(Reflective / built-in EL backlight type) | 80-0%36.0x11.3 Imm
Module size (Hx VxT)
(Built-in LED backlight type) 80.0x36.0x15.8 |mm
Viewing area (H x V) 64.5x13.8 mm
Charactersize (5 x7dot,Hx V) - 2.95%3.80 mm
Dot size (Hx V) 0.55x0.50 mm
Dot space 0.05 mm
Center to center dimension of mm
mounting holes (H x V) 75.0x31.0
Weight (Reflective type) 25 g
Weight (Built-in LED backlight type) 35 g
Weight (Built-in EL backlight type) 30 g
H:Horizontal, V:Vertica.l, T:Thickness (max.)
B. Absolute Maximum Ratings
Vgg = 0 V
Item Symbol{Conditions| Min. Max. |Unit
Power supply Vop -0.3 6.0 3
voltage Vic Voo-120] Vpo v
Input voltage Vin ~03 |Vpp+03] V
Operating temp.| Topr 0 +50 °C
Storagetemp. | Tgyq -20 +60 °C
Storage S48 hrs +20 +85 |%RH
humidity <1000 hrs| +20 +65 |%RH

C. Electrical Characteristics
C-1 TN LCD module

Vnn= SViS%,Vgg =0V, Ta = 0°Cto 50°C

Item Symbo!| Conditions [Min.| Typ. [Max.| Unit
Power supply Vop 4.7515.00(5.25) Vv
voltage Voo-Vic 40| - |11.0] Vv
' Input* High| Vi 22| — |Vop!} V
Voltage Low V|L1 0 - 0.6 v
0utpu’t' ngh VOH1 —IOH=0.205 mA| 2.4 - - v
voltage Low| Vg4 | loo=12ma | - | — {04 v
Current oo 1\7’ ==2'55°\(/: - |116}30|mA
consumption Ic VL20= 0.6V - 03 ]1.0|mA
Clock oscillation £ Resistance 140 | 220 | 300 | kHz
frequency s oscillation

* Applied to DBy~DB; E, RW, RS
** Applied to DBy~DB;
C-2 STN LCD module (gray)
Vop= 5V25%, Vg = 0V, Ta = 0°C to 50°C

D. Optical Characteristics
D-1 TN LCD module (reflective type)
Viewing angle: 6 o'clock(@ = 0°), Ta = 25°C

Voo = 4.4V
Item Symbol]| Conditions [Min.|Typ. |Max.jUnit
- =11
- b cZ20 0
Viewing angle 6, 2=0° 45 | = | = |deg.
8,-06; - 35| -1 -
Contrast C |6=30°%2=0° 5 8 | -1~
Response time(rise)| to, 6 =0° - | 40 | 80 ms
Response time(fall)| tos 2=0° - |120]160
Response time(rise)] t,, 6 1='a0°-: %f 0°| — |240]330 ms
Response time(fal)| tos [v, =465v| = |425[650
D-2 STN LCD module (gray)
D-2-1 Reflective type
Viewing angle: 6 o’clock(@ = 0°), Ta = 25°C
Voo = 4.75V
" Item Symbol| Conditions |Min.|Typ. |Max.]Unit
- | - {-1
. 6, cZ20 >
Viewing angle 6, N 55 1 — | — l|deg.
2=0
62 - 61 70 - -
Contrast C 0=25°2=0° 2 4 | - | -
Response time(rise)| ton 0 =0° — | 270} 400 ms
Response time(fall)] tog 2=0° - | 60 | 100
R . . 6 = oo’ = 00 - 1
esponse tulme(nse) ton | Ta2ooc 720 |1100 ms
Response time(fall)| tos Voor= 50V | — 170 | 350

D-2-2 Transflective type

Viewing angle: 6 o’clock(@ = 0°), Ta = 25°C,

Voo = 4.75V, Backlight OFF
item Symbol] Conditions {Min.{Typ.|Max.|Unit
e - |- |-1
.y ! cz20 0
Viewing angle 6, N 50 | = | — |deg.
=0
62 - 61 60 - -
Contrast C |9=25°02=0° 2 4 - -
Response time(rise)| ton 6=0° — 1270|400 ms
Response time(fall)| tog 2=0° - | 60 |100
R time(ri t, 6=0%2=0"| — |720{1100
esponse |.me(nse) on Ta oo ms
Response time(fall)| tos Vopr=50V | — 170 | 350

E. Recommended Operating Voltage
The recommended value of ( Vo, ) for an ambient
temperature is as follows.

E-1 TN LCD module

Voor = Vop = Vic

* Applied to DBy,~DB; E,RW, RS
** Applied to DBy~DB;,
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ltem Symbol | Conditions [Min. | Typ. {Max.| Unit Temperature('C) 0 25 50
Power supply Voo 4.75(5.00(5.25} Vv Vopr (V) 4.65 4.4 4.1
voltage Ve -V, 401 — j110] V
— D07 IC E-2 STN LCD module (gray)
Inlput Highl Vi, 22| = |Voo| V Voor = Vop = Vic
voltage Low| v, 0| —j06,V Temperature(C) 0 25 50
xR .
Output H‘gh Voui —|0H=0.205 mA| 2.4 - - Vv Vopr ') 50 4.75 45
voltage “Low| Vg | lo=12mA | = | = |04 v
Current oo '\r/a ==2§°5 - j15[3.0] ma
consumption Ie Vu'::’?‘- 025v | — |03 }10]|mA
Clock oscillation f Resistance 140 | 220 | 300 | kHz
frequency o oscillation
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B TN/STN Reflective type F-1 Power Supply
item L1682000000{L168200J000 Voo ¢ (+5V)
Mechanical Characteristics A A L
Absolute Maximum Ratings B B Vie -« S VR e
Electrical Characteristics C-1 C-2
Optical Characternistics D-1 D-2-1 Vs .
Recommended Operating Voltage E-1 E-2 683 VR = 1~10kQ) (ov)

Unit : mm

F-2 Dimensions General tolerance: £ 0.5

2.5 750+03 (25)
5.85 | 64.5 ¢ (4.65) 11.3 max,
T }
.25 517 (8.05) ,,;&"L 5.5 max,
) yéb o “n
CNI - -
— -
& ‘Qlcoooooooooooooo-+‘6—- ;r’ =
i l 3L = D
T )
o -- -- - -- o !
g 3 |::: == == == ] =1 3 ?' ‘
gl ~ 4-R05 ] ol 2 e
= - -_— - o
J
= 1| Els |
{tr—leooooooooooooo \32 —(l} b B L
= CN2 v .
e - 2.54X15=38.1 32-21.0+02 16202 40 max.
35 73.7 (Frame) (2.8) (Frame)
+
800210 295 07,
0l 055 0.05 06
P " |
1l l .
oooo T
8 N
8 |
8 000 I /
~ g ] _J_ 0 ]
i _ . f—ecod |
U Y U g ood L.
S
d P —_
SRS
F-3 Pin Functions F-4 Block Diagram
No.lNo| Name Function D%o : Common signal
1[17] Ves  |GND DB7 L:> " LCD ;
2{18f Vpp Power supply voltage + 5 V RS — > Controller - s :
3|19 Vie Liquid crystal driving voltage R/W-;’ KS0066 | Segment signal qa0f™ - Segment :
4120 RS L: Instruction code input v E—> °'I Serial data dgriver :
. . —> uivalent )
[ H: Data input \?Sz—bf [Fauive Timing signal
5121 RW L: Data write (LcM«MPU) VLc—» 5 q ;
H: Data read (LCM -+ MPY) e it ieecaeionesnetereetaattiantacain onietatanitttotetrtoiatatatnenrns .

22 E Enable

23 DBy Data bus line
24 DB, Data bus line
9|25 DB, Data bus line
10126| D83 Data bus line
11127 DB, Data bus line
12128 DBy Data bus line
13129 DBy Data bus line
14130 DB, Data bus line
15131 NC -

1632 NC -

[« -3 VE Ke)]
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B STN Transflective, G-1 Power Supply
Built-in LED Backlight type Vop o
Item L1682B1J000 VR R (+5V)
Mechanical Characteristics A Vic T
Absolute Maximum Ratings ’ B (V)
Electrical Characteristics C-2 Vss
Optical Characteristics D-2-2 VLED
Recommended Operating Voltage E-2 LED VR = 1~10k{}
VLEDG R=90
G-2 Dimensions : Unit: mm
-+
25 750403 25) General tolerance: 0.5
585 1o 645 \ (465) 15.8 max,
T y \’
9.25 577 (805) 5 35 ‘|
oY
& % <
CNI
ﬁ Q]cooooooooooooooﬁ—- jl’ - !
b LI Z= — DI
o . -~ - - == a ”) - =3
g E‘ L-:: == == == ] = 3 E c ]
] 4-R0_5_ _ - . _] y = i
T 13 = 1
1< - L S g B}
S Yoo0000000000000 32 —é, ’
= CN2 0 &
8 55 254X 15=38.1 32- 01002 < 16402 40 max,
1§ T
35 737 (Frame) (2.8) {Frame)
80.0+10
295 07,
0| 055 ﬁam Fs l
—1—0O Y
8 J b
ﬂL\ ’_L . | |
c L ~ ~ 3 L) l :/
Y U YT P
. 0] L.
S
d D
.
G-3 Pin Functions G-4 Block Diagram
ol Name — . . ............. Commonsngnal .....................................
i PR (T o I = 1co
2|18 Voo Power supply voltage + 5V DB; V1 ¥ |controlier
3119 Vic Liquid crystal driving voltage RS> Ks0066 | Segment signalj“’ r <aop
4|20 RS L: Instruction code input R/IW—> or - Segment
. g—>lequivalent.Serial data > driver
H: Data input "
5121 RW L: Data write (LcM «MPU) \Z':—j- Timing signal {T
H: Data read (LcM-+MPU) V> 2
6122 E Enable ViED—i— LED
7123] DB, |Databusline Vieoe—
8 (24| s, Do Buslne | e
9|25] DB, |Databusline G-5 LED Backlight
10]26/ DB; |Databusline G-5-1 LED Circuit Diagram
1127 DB, Databusline | e VLED(A)
1228 DBg Data bus line 3 19
13[29 DBg Databusline ] e
14|30 DB, Data bus line 4 20
15]31 VLED Anode ! e Vieoa(C)
16[(32| Vieoe |Cathode
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G-5-2 Absolute Maximum Ratings

G-5-3 Electrical Characteristics

Ta=25°C Ta=25°C
Item Symbol |Specifications| Unit Item Symbol | Conditions | Min. [ Typ. |Max.| Unit
LED forward current consumption®|  1¢ 200 mA LED forward Ve lig=100ma} 38| 41|44 v
LED input voltage
reverse voltage VR 8 \ TED rovercs
I Vg = - - .
LED allowable dissipation Po 0.8 w current R rR=8V 10 | mA
* LED forward current consumption and operating G-5-4 Optical Characteristics
temperature characteristics are as follows. Ta=25°C
2 — — .
LED forward 00 ltertn Symbol | Conditions Sp.ecmc.atlons Unit
current Surface brightness B lg= 100 mA 4 min. cd/m?
consumption 11g| l (panel upper side) P Vopr= 0V 5 typ.
(mA) . _ 40 min. 2
0 25 50 LED brightness L lle=100mAl 54 typ. cd/m
Temperature(°C) LED service life 50,000typ. | h
LED color Yellowgreen
Bl STN Transflective, H-1 Power Supply
Built-in EL Backlight type VoD .
tem 11682211000 v (+5V)
—>" .
Mechanical Characteristics A Lc VR = 1~10k{2
Absolute Maximum Ratings B (ov)
Electrical Characteristics C-2 Vss ¢
Optical Characteristics D-2-2 VeLg—eemmon Common
Recommended Operating Voltage E-2 EL Inverter -
Veu Output Input (+5Vv)
Unit: mm
H-2 Dimensions General tolerance: #0.5
25 75003 (25)
585 } 645 | (465) 11.3 max.
925 517 (805) s"/& Vas 5.5 max.
P @n
< ¥ R
CN1
§ {}ldoooooooooooooo+m_- f( // - -
J el =1 3 B Vee
_'j - /' IC mounting side
2 - - - == -—l = fac]
?5' s —— == == == == or = : ?l LL—
3l 4-RO5 T ~y Ty | 2
il - -= - - =1 ” :
= NSEE S\
¢~|7-<>-oooooooooooo oo \32 & ‘T{ =y e I'C"‘Wm'"gﬂd!
o N < 175 \ 1
8 55 254%15=38.1 32-910402 e 16402 40 max.
35 73.7 (Frame) (28) (Frame) I
80010
295,07,
o 0s5_| 005 06 I
I [ .
M
8 | \
§ ] | /
. — B S |/
= U - |
= - -- = - L./
S
d — -
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H-3 Pin Functions

NoNo| Name Function
1117] Vg GND
2 118 Vop Power supply voltage + 5V
3119 Vic Liquid crystal driving voltage
-4 120 RS L: Instruction code input
H: Data input
5121 RW L: Data write (LcM «MPU)
H: Data read (Lcm - MPU)
6 |22 E Enable
7 {23 DBy Data bus line
8 {24 DB, Data bus line
9 |25 DB, Data bus line
1026 DB, Data bus line
11127 DB, Data bus line
1228 DB | Data busline
13§29 DBg Data bus line
14|30 DB, Data bus line
15131 NC -
16]32 NC -

: Common signal :

$ ﬁ 16 LCD :
DB, Controllet a0 :
RS> KS0066 Segmentsignalj“r 30, :
RIW—>1  or : Segment |
E—i>lequivalent].3€rial data > driver :
Voo > :
\?D—-)g Timing signal {T :
Vss_>: 2 :
L :
VEL—t—] :
VELG—;— EL :

H-5 Lamp (white)
H-5-1 Environmental Characteristics

H-5-3 Emission Characteristics

Item

Conditions

Specifications

Unit

Initial
brightness(B)

When applying rated
voltage
20°C,70%RH (in darkroom)

40 min.
45 typ.

cd/m2

Service life
when applying
rated voltage

Used continuously down
to half of initial brightness
20°C, 70%RH

1500

Service life
when used with
an inverter

Used continuously down
to half of initial brightness
20°C, 70%R

4000

Color of light

White

Chromaticity
coordinates

When applying rated
voltage
20°C, 70%RH
(in darkroom)

x=0.315typ.
y =0.375 typ.
x=0.285 min.
y =0.345 min.
x=0.355 max.
y=0.415 max.

H-6 Suitable Inverter 55
H-6-1 Electrical Characteristics (when combined

with EL lamp)

tem

Symbof Conditions

Specificationsl Unit

Oscillating
frequency

fINV

Ta=25°C,V)y=5 VDC

550 typ.

Hz

Output voltage

Ta=25°C,Vjy=5 VDC

100 typ.

\

Output current

Ta=25°C,Viy=5 VDC

1.5 typ.

mA

Input current

Ta=25°C,Vyy=5 VDC|

10 typ.

mA

Input voltage

5 typ.

vDC

Initial brightness

B [Ta=25°C,V,y=5VDC

40 typ.

kd/m2

urtace brightness|
(panel upper side)

B
P opr =

a=25°C,V =5 VDC

. 4typ.

kcd/m2

H-6-2 Tolerance (inverter only)

Item

Specifications

Unit

Input voltage

301060

Load range

5to15

cm2

H-6-3 Maximum ratings (inverter only)

item

Specifications

Unit

Input voltage

70

Load range

15

cm?

Operating temperature range

-10to+60

°C

Storage temperature range

~-20to+70

°C

Thermal shock

Item ISymbol Conditions Specifications
tem Sﬁgiﬂtr??a nge| Topr ~20°Ct0 +50°C
tem p::gz?: range Tstg ~20°Cto +60°C]

S nstante 270°C£5°C, 3 s max. | Abnormanty
-20°C 30min. & No defecton

H-5-2 Electrical Characteristics

+60°C 30 min. 5 cycles} appearance

ltem Symbol Conditions Spec. | Unit
Elecgtgg:ittaytic CeL ) f=1 kHzéicggrkroom) 2.7typ.| nF
el B B e
Max\i,rg#:;;ated Vewt Sine wave, 1 kHz 150 {Vrms
Rated voltage | Vg Sine wave, 400 Hz 100 {Vrms
Isolation voltage gﬁ\t;vxgcelelgg f{gql:n'lm 1500 |Vrms

H-6-4 Dimensions { Unit: mm)

Pin No.

Functions

Input :5V DC

Common :GND

Output

A
=3
3-@006 : +
i n
1 ©
! A
!
]
o S
]
3§ 2 ©
1 Y
' A
_es |28 @
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L1682

Wide Temperature Range STN LCD Module
B Specification

Bl Reflective type

J. Absolute Maximum Ratings - oy - TT68200P000
- = - Mechanical Characteristics A
Item Symbol|Conditions }  Min. Max. | Unit - -
Absolute Maximum Ratings J
Powell;supply Voo =03 6.0 v Electrical Characteristics K
voltage Vic Vpp=12.0] Vpp v - —
Optical Characteristics L
Inputvoltage | Vi -03 |Vop+03) V Recommended Operating Voltage ™M
Operating temp.{ Top - =20 +70 °C Refiective type
Storagetemp. | Tgg -30 +80 °C Power Supply F-1
Storage <48hrs +20 +85 |%RH D-lmenmo.ns F-2
humidity S1000hrs| +20 | +65 |%RH Pin Functions F-3
Block Diagram F-4
K. Electrical Characteristics B Built-in LED Backlight type
VDD' 5Vi5% Vss =0V Ta=-20°Cto+70°C
- - Item L1682B1P0O00
ltem Symbol | Conditions | Min. | Typ. | Max. {Unit . -
Powersupply | Voo 475|500|525] v Mechanical Characteristics A
voltage Voo -Vic 401 - 1101 Vv Absolute Maximum Ratings J
In’ut High| Vi 22| - |Veo | V Electrical Characteristics K
voﬁ:age Low| Vy, 0 - lo6 ]|V Optical Characteristics L
OJt}ut High| Voui |-loy=0.205mAj 24 | - | = | V Recommended Operating Voltage M
voltage Low! Vg, loo=1.2mA - - }loa] v Transflective Built-in LED Backlight type
Current Iop I/a = 22"6 - 15|30 [ma Dimensions G-2
consump tion[ Vio=02v | = 03] 10 [mA :iln Fky;_ctions gi
Clock oscill ation Resistance ock Diagram
frequency fosc oscillation 140 1 220 | 300 | kHz LED Circuit Diagram G-5-1
+ Applied to DBy~DB;, E, RW, RS Electrical Characteristics (LED) G-5-3
++ Applied to DBy~DB, P. LED Backlight
L. Optical Characteristics P-1 Absolute Maximum Ratings
The background color is affected by ambient Ta=25°C
eype Item Symbol |Specifications| Unit
temperature, and the response characteritics —
. LED forward current consumption le 200 mA
deteriorates at low temperature. LED reverse voltage A 3 v
LED allowable dissipation Pp 08 w

- Reflectiveftransflective type
Viewing angle: 6 o'clock(a = 0°), Ta = 25°C,

Voo = 4.8V, Backlight OFF
ltem Symbol| Conditions {Min.|Typ.|Max.{Unit
-]l -10
.y 6, €220
Viewing angle 6, & =0° 501 — | — |deg.
62 - 91 50 - -
Contrast C 160=20°%2=0° 2 3 -1 -
Response time(rise){ ton 6=0° - |50} 80 ms
Response time(fall)| tos 2=0° - 1100|160
i i 6=0°0=0°]|
Response tl.me(rlse) ton Ta = 0% 200 { 320 ms
Response time(fall)| tos Voor=49V | — 4501720
R se time(ri =0°2=0° 1 — 11500/2400
esponse t{me(rlse) ton Ta = 220°C 50 0 ms
Response time(fall)| toe Vopr=50V | ~ 1500{2400

M. Recommended Operating Voltage
The recommended value of ( Vo, ) for an ambient

temperature is as follows.

Voor = Vpp =~ V¢

Temperature(C)

-20 0

25

70

Vopr (V)

5.0

49

48

42

-29.

* LED forward current consumption and operating
temperature characteristics are as follows.

LED forward
current
consumption gq
(mA) . I
-20 25 70
Temperature(°C)
P-2 Optical Characteristics
Ta=25°C
Item Symbol| Conditions |Specifications| Unit
Surface brightness 8 Ig=100 mA* 4 min. dim2
(panel upper side) P Vopr= 0V 5 typ. caim
. _ 40 min. 2
LED brightness L |[1g=100 mA* 50 typ. cd/m
LED service life 50,000 typ. h
LED color Yellowgreen

* The forward current depends upon the temperature.
Especially, it must be decreased at high temperature.

For temperature dependence, refer to forward current

reduction characteristics.
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H Features of L1692 Series
- 16 characters X 2 lines
-STN LCD is used

- 5X 7 dot matrix + cursor
-1/16 duty

- 5V single power supply

B Specifications

A. Mechanical Characteristics -

Item Specifications {Unit
Module size (H XV X T)
(Reflective / built-in EL backlight type) 122.0x44.0x11.3)mm
Module size (HxVxT)
(Built-in LED backlight type) 122.0x44.0x15.8mm
Viewing area (Hx V) 99.0%x24.0 mm
Character size (5x 7 dot,Hx V) 4.84%8.06 mm
Dotsize (Hx V) 0.92x1.10 mm
Dot space 0.06 mm
Center to center dimension of 115.0x37.0 (mm
mounting holes (H x V)
Weight (Reflective type) 50 g
Weight (Built-in LED backlight type) 65 g
Weight (Built-in EL backlight type) 55 g
H:Horizontal, V:Vertical, T: Thickness (max.)
B. Absolute Maximum Ratings
) Vss = 0 V
Item SymboljConditions| Min. Max. [Unit
Powersupply | Vpp -03 6.0 \
voltage Vie Voo-120] Voo | V
Input voltage Vin -03 |Vppt03]| V
Operatingtemp.| Topr +50 °C
Storagetemp. | Tgq -20 +60 °C
Stor;ge <48 hrs +20 +85 |%RH
humidity <1000 hrs| +20 +65 |%RH

C. Electrical Characteristics

Vpp= 5V 5%, Vs = 0V, Ta = 0°C to 50°C

Item Symbol | Conditons [Min. | Typ. {Max.]Unit
Power supply Vpp 475|5.00|5.25}§ V
voltage Vop-Vic 40| — [110]| v
input~ Highl Vi 22 ] = |Vpp| V
VOltage Low V|L1 0 - 0.6 v
output. High| Vous |-lou=0.205mAf24] — [ - | V
voltage ‘Low| Vo4 | loo=1.2mA { = | = {04l Vv
Current Ioo I/a =___2§°\$ - |20(3.0]|mA
consumption e vu?i 025V | — |04 (10 |mA
Clock oscillation | ¢ Resistance | 14012201300 | kHz
frequency os¢ oscillation

* Applied to DBy~DB; E, RW, RS
*+ Applied to DBy~DB;

D. Optical Characteristics (STN gray type)
D-1 Reflective type

-30-

Ta = 25°C, Vopr = 4.75V

Item Symbol| Conditions |Min.|Typ.|Max.|Unit
- -1-2
o O =20 >
Viewing angle 6, 2=0° 50 | — | — ldeg.
62 - 61 a 75 - -
Contrast C 6 =5°2=0°] 2 4 | = | -
Response time(rise)| ton 6 =0° - | 180|270 ms
Response time(fall)| to¢ 2=0° - 1250|380
. . 9 = 00' o= Oo - 4
Response tllme(rlse) ton Ta = 0%C 00 | 600 ms
Response time(fall)| tog Vopr= 5.0V | ~ 720 §1100

D-2 Transflective type

Ta = 25°C, Voo = 4.75V, Backlight OFF
Item Symbol| Conditions |Min.|Typ.|Max.|Unit
- 6, cz20 |—— -2
Viewing angle 6, 2=0° 45 | = | — ldeg.
0,-9, 65| - | —
Contrast C 6 =5°2=0°| 2 4 | - | —-
Response time(rise)| ton 6 =0° - 11801270
Response time(fall| torr o=0° [ = [250]380]™"
Response time(rise)| t 6=0°2=0"1 — | 400|600
ResI:onse time((fall; tz-:f— VI:,: g;c v | - {720 |1100 ms

E. Recommended Operating Voltage

(STN gray type)
The recommended value of ( Vg, ) for an ambient

temperature is as follows.

Voor = Vpp = Vic

Temperature(C)

0

25

50

Vopr (V)

5.00

4.75

4.40
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L1692

Bl STN Reflective type

F-1 Power Supply

Item 1169200200 Voo - (+5V)
Mechanica! Characteristics A L
Absolute Maximum Ratings B Vie > VR —_—
Electrical Characteristics C
Optical Characteristics D-1 Vis
Recommended Operating Voltage E 1592 VR = 1~10kQ (0V)
_ _ Unit: mm
F-2 Dimensions General tolerance : 0.5
3.5 115.0£0.3 (3.5) 1.6+0.2
4.5 106.0 (4.5) 5.5max. ,4.0max.
8.0, 99.0 {(8.0) 4.7
i @+ 110:08 94.84 {10.08)
- | -
” h | O — S—
e Ty L& ﬁb}
1w r A
| - - ] o
™ oo H . H
oo o - "
g g §' g H P a4 ::—_‘::"—J—l g l
= Vo 4-R1.0 ! b4 !
e l_l - -- - 1& _,J
wy 3 L
1eotS = — — —— =5
Zi= p}_ ]
A 12 .
ale \l4-¢1.0£0.2 w 4-¢3.5 /
d - ~ 11.3max.
ol 7.48{ 2.54X13=33.02 max
122.0+1.0
4.84 1.16
b= — . S 0.92 0.06
LY ] UJ UJ B |S)]
\\ IC height )
-— )
8
o
8
o | '
o 1
o —
OO000]
A [
o ' '
L/\,
F-3 Pin Functions F-4 Block Diagram
T hame — A ;'"'"""""C'b'ﬁriiﬁ'dh"sié'ﬁé'l ......................................
- 0 A
1| Vs, |GND ? T ) LCD
2| vpp |Powersupplyvoltage+5V o8, ¥ : Controller
iqui ivi : RS —> Segment signal <440 e
3| Vic |Liquid crystal driving voltage - R/ KS0066 gment signa
. i i H: Data input ; or - Segment
4 RS L.Instructlf)n code input ata inpu E_?equivalenf Serialdata _ iver
51 RW |L:Datawrite (LcM«mpu), H: Data read (LcM>MPU) Voo™ L
— Timing signal (?
6 E Enable Vss . -
7| DBg |Databusline Ve T e,
8 | DB, |Databusline
9 | DB, |Databusline
10| DB3 |Databusline
11| DB, [Databusline
12| DBy [Databusline
13| DBg |Databusline
14| DB; |Databusline

-31-




AN.No.CLCM-561E

L1692

M STN Transflective, G-1 Power Supply
Built-in LED Backlight type

VoD * - 1
_ item L1692B1J200 VR R (+5V)
Mechanical Characteristics A Vic—> -
Absolute Maximum Ratings B8
Electrical Characteristics C Vss (ov)
Optical Characteristics D-2 VLiED
2 ; : VR = 1~10k§) -
Recommended Operating Voltage E LED wvieog
R= 380
G-2 Dimensions ' Unit: mm
General tolerance: £0.5
3.5 115.040.3 (3.5) 1.6£0.2
4.5 106.0 (4.5) 10.0max, [—A.Omax.
8.0, 99.0 (8.0) o)
i 2| 008 94.84 10.08)] | anode(a)
= T
» 1% - L[ ) a— ] l
i N\ 1 A% %
Ml | [} |
= I . =3 H
o|mfeie I ==
g AR l_] = =z =z -.:.__j :g
= l “ 4-RI.0 ! g
NG - = - - :k =] 2.2 Sj
1ale L = —
s = = =7
— 141 ) | L
=18 14-¢1.0£0.2 w 4-$3.5 hod
olsl |7.48] 2.50x13=33.00 o~ cathode | g gmax.
122.0%1.0
4.84 \ 1.16
0.92 . 0.06
g g F_| o '
1
e . _ 0 0 \
1L UJ — U J U _ ,
IC height = :
2
o | :
- 7
ot
A RN
al—l__}
o : !
G-3 Pin Functions
No| Name A Function G-4 BIocleagram .....................................................
1 Vs¢ | GND DB : Common signal
2 | Vpp |Powersupplyvoltage+5V So 16 LCD
3| Ve [Liquidcrystaldriving voltage DB, Y ¢ o~ :
4 RS |L:Instruction code input, H: Data input RS—>Controller} Segment signalj‘wr 40 :
- — — :
5| RW |L:Datawrite (LcM«MpPU), H: Data read (Lcm-»MPU) R/V‘é KS%?GG Soral data - Sedgrsz:wt
6| E |Enable Vpo—>* [equivaleny :
7 | DBy |Databusline Ve > 3Tlmmg signal ﬁ
8 | DB, |Databusline Vi
9| DB, |Databusline V\L/EL;: LED
10| DB; [Databusline ‘
11{ DB, |Databusline ,
12| DBg |Data busline G-5 LED Backlight
13| DB |Databusline G-5-1 LED Circuit Diagram
14| DB; |Databusline

________ VLED(A)
3 47
4 48
________ Vieog(C)
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G-5-2 Absolute Maximum Ratings

G-5-3 Electrical Characteristics

Ta=25°C Ta=25°C
ltem Symbol|Specifications| Unit Item Symbol | Conditions | Min. | Typ. | Max.| Unit
LED forward current consumption®| ! 480 mA LED forward v _ 38141 aal| v
l L VF 5 " input voltage Fo|le=240mA
LED reverse voltage R LED reverse » Veo8Y = — 24 | moa
LED allowable dissipation Pp 20 w current
* LED forward current consumption and operating . o
temperature characteristics are as follows. G-5-4 Optical Characteristics
Ta=25°C
LED forward 480 Item Symbol [ Conditions [Specifications| Unit
current Surface brightness B lg= 240 mA| 4.5 min. cdim?
consumption 280 I (panel upper side) P Vopr= 0V 5 typ.
mA i
(mA) 0 25 50 LED brightness L [lg=240mA 45%':;3 cd/m?
Temperature(*C) LED service life 50,000typ. | h
LED color Yellowgreen
B STN Transflective, H-1 Power Supply
Built-in EL Backlight type VoD ' o
Item 11692214200 v (+5V)
> T
Mechanical Characteristics A L VR = 1~10 k{2
Absolute Maximum Ratings B (ov)
Electrical Characteristics C Vss <
Optical Characteristics D-2 VeLg—=ommon Common
Recommended Operating Voltage E EL Inverter -
Vel Output Input (+5V)
H-2 Dimensions Unit: mm
General tolerance : 0.5
3.5 115.040.3 (3.5) 1.620.2
4.5 106.0 (4.5) §.5max. 4.0max.
- 8.0, 99.0 (8.0} V(4.7)
: 2 10.08 94.84 10.08)| | B8
K = :! L 1 I 1 I ] % H
5 v e 3 'J = o pt ;
2o 1™ N o M
1] o o o N o 1 display side
% : 3 2 .l_j. == =z == :'.—_i L‘
o™ N~ 1 /] e
~ [ 4-R1.0 N S 1= !
« L - - - - N : VeL
s (o - =) | display side
1siS ) Ba— — — e — = E 5
— N 14 -
i N L0202 e
I i4-¢1.0+0.2 w 4-¢3.5 Ve
olad 7.48| 2.54%13=33.02 o 2.0 11.3max.
122.0%1.0
4.84 i.16
0.92| , , 0.06
| . . —— ] 1 1
Y J L ) L L
\_ IC height
gl
ol o I
o 1
.
61———;
N EEER
g | )
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H-3 Pin Functions

H-5-3 Emission Characteristics

No.| Name Function ltem Conditions Specifications | Unit
; \\//55 - gND — — initial When av;;[.l)tlgigneg rated l;%r:\in. ed/m?2
ower su voltage + i X
po_ oS S PPY 029 brightness(B) 1,50 7094RH (in darkroom) P
3 V¢ |Lliquid crystal driving voltage S w " v d
- - - - : ervice life Used continuously down
4 RS L.Instructl?n code input, H: Data input when applying [to half of initial brightness 1500 h
5 R/W | L:Data write (Lcm«mpu), H: Data read (Lcv-»>MPU) rated voltage 20°C, 70%RH
6 E Enable Service life Used continuously down
7 | DBy |Databusline when used with | to half of initial brightness 3500 h
8| DB, |Databusline an inverter 20°C, 70%RH
9| DB, |Databusline Color of light White | -
10} DB3 |Databusline
11| DB Data bus li x=0315¢t
4 ata bus fne When applying rated y=0.375 t;g
12| DBs |Databusline Chromaticity voltage x=0.285min.| =
13 DBG Data bus line coordinates 2.0°C, 70%RH Yy =8335455 min
14] DB, |Data busline (in darkroom) Y0415 max
H-4 Block Diagram H-6 Suitable Inverter 5C
'Commonslgnal ..................................... H-G-.1 Electrical Characteristics (when combined
DBy, ! _ : with EL lamp)

§ m 16 LCD : — AP -

DB, ¥ | : Item Symbol Conditions Epecifications] Unit
RS> Controller| Segment signalj“or 340} ?rsed ILaJ:‘ng finv fra=25°C,vy=5vDC| 490typ. Hz
R/W—> KS0066 : Segment | quency —

E—> or Serial data > driver : Output voltage | Vour {T2a=25°C,Viy=5VDC} 92 typ. \
Vo>t  [equivalent] : Output current | | Ta=25°C,V;y=5VDC| 3.0typ. mA
\?D—-» Timing signal {T : P OuT = L yp
Vss > 3 : input current Iy [Ta=25°C,Viy=5VDC|] 35typ. mA
Ve o inputvoltage | Vi 5typ. |vDC
VELG ' Initial brightness B Ta= 25°C,Vm =5VDC 55 typ. kd/m?2

...................................................................... : Eurface brightness Ta=25°C,Vy =5 VD(
. i Bp - 5.5typ. fd/m2
H-5 EL Lamp (white) (panel upperside)] Voor
H-5-1 Environmental Characteristics H-6-2 Tolerance (inverter only)
Item Kymbol Conditions Specifications Itemn Specifications |  Unit
Operati Input voltage 3.0 t06.0 \
perating Toor -20°C to +50°C
temperature range| 'op Load range 25 to 40 cm?
Storage Tet
g - O O . v »
temperature range 20°Cto+60°C H-6-3 Maximum ratings ( inverter only)
Soldering heat- . No terminal Item $pecifications Unit
resistance 270°C+5°C,3smax. | abnormality — P |7 5 "
h : -20°C30min. s No defect on nputvotage -
Thermal shock +60°C 30 min. 5 cycles| appearance Load range 50 cm?
. _ Operating temperature range -10to+60 °C
H-5-2 Electrical Characteristics P 9eme g
Storage temperature range -20to+70 °C
. Specifi- : . . .
tem Symbol Conditions cations | U™ H-6-4 Dimensions ( Unit: mm)
Electrostatic f =1 kHz(in darkroom) nF A
capacity CeL 1 VAC 7.0typ. ~ Pin No. Functions
o
When applying rated 4.5 max. 1 Input :5V DC
Current ler | voltage, 20°C, 70%RH |3.0typ.| MA t‘ ney
- ; Common :GND
Maximum rated | Vg, Sine wave, 1 kHz 150 |[Vrms f
voltage - Y Output
] wn
Rated voltage | Vg, Sine wave, 400 Hz 100 jVvrms H o A
: - i +HY_
. Between lead and film ; b
isolation voltage Sine wave ,50 Hz,1min.| 1500 |Vrms | °
i A
]
H 1
i Y o
i el ©
Y 31 |2 ~
]
A i < \
~ 105 A
- 3-20.7
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Wide Temperature Range STN LCD Module

M Specification B Reflective type

J. Absolute Maximum Ratings oy o L169200P200
ss =
— - - Mechanical Characteristics A
Item Symbol} Conditions Min. Max. Unit - -
Absolute Maximum Ratings J
Powelisu PPy | Vop -03 6.0 v Electrical Characteristics K
voltage Vic Vpp-120| Vpp v - —
Optical Characteristics L
Input voltage | Vi ~03 |Vopt03] V Recommended Operating Voltage M
Operating temp.{ Top, ©=20 +70 °C Reflective type
Storagetemp. | Tgyq -30 +80 °C Power Supply F-1
Storage <48hrs +20 +85 |%RH E.I m:nsgns :;
humidity <1000 hrs| +20 +65 |%RH in Functions -
Block Diagram F-4
K. Electrical Characteristics # Built-in LED Backlight type
Vpp =5V:5% Vg =0V Ta=-20°Cto+70°C
- - Item L1692B1P200
Item Symbo! | Conditions | Min. | Typ. | Max. {Unit T —
Powersupply | Vpp 47515.0015.25} Vv Mechanical Characteristics A
voltage Voo-Vic 201 - 110 v Absolute Maximum Ratings J
ln*ut High| Vi 22| = |Vop | V Electrical Characteristics K
voﬁcage tow| Vi, 0 - ]l06 |V Optical Characteristics L
OJt:)ut High| Vour |-loy=0.205mA| 2.4 | - - Vv Recommended Operating Voltage M
voltage Low| Vg, lor=1.2mA - - |04V Transflective Built-in LED Backlight type
Current Ibp Ta= 225 - [ 20]30 [ma Dimensions G-2
consump tion Ie VL':;D: 02V — loal 10 |mA Pin Functions G-3
. - Block Diagram G-4
Clock oscillation| 5 Resistance 120 | 22 kH e
frequency 0% oscillation 0 0| 300 z LED Circuit Diagram G-5-1
+ Applied to DBy~DB; E, RW, RS Electrical Characteristics (LED) G-5-3
** Applied to DBy~DB, P. LED Backlight
L. Optical Characteristics P-1 Absolute Maximum Ratings
The background color is affected by ambient Ta=25°C
epe tem Symbol |Specifications| Unit
temperature, and the response characteritics —
K LED forward current consumption e 480 mA
deteriorates at low temperature. LED reverse voltage Ve 8 v
- Reflective/transflective type s LED allowable dissipation PD. 2.0 . W
: Ta = 25°C, Vg, = 4.8V, Backlight OFF LED forward hcurrent 'cox.lsumptmr} alrlld operating
ltem Symbol| Conditions |[Min.|Typ. {Max.jUnit temperature csoaraCtenStlcs are aslollows.
4
6, c=20 -1-1-10 LED forward
Viewing angle 6, S 40 | -~ | = |deg. current
2=0 consumption 43¢
6,~6, 50 | — | - (mA) , ]
Contrast C 6=5,2=0°] 2 3 - - -20 25 70
Response time{rise)| ton g =0° - |50} 80 s Temperature(°C)
Response time(fall)] tots 2=0° — |100]160 P-2 Optical Characteristics
i i 0=0,2=0] ~ |2 2 = 95°
Response tllme(nse) | ton Ta = 0°C 00 {320 ms Ta=25°C
Response time(fall)] tott | Voo, =49V | = [450[720 item Symbol| Conditions [Specifications| Unit
Response time(rise)| ton [8=0"2=0"| — ]1500[2400 Surface brightness Tr =280 mA*| 4.5 min.
Ta = -20°C S ; B d/m?
Response time{fall)| tos vaopr= 5,8v — [1500[2400] ™ (panel upper side) P Vopr=0V 5 typ. corm
. 40 min.
LED brightness L [|tg=240 mA* 50 typ. cd/m2

M. Recommended Operating Voltage
The recommended value of ( V) for an ambient
temperature is as follows.

LED service life 50,000 typ. h

LED color

Yellowgreen

Voor = Vpp = Vic
25 70
48 4.2

* The forward current depends upon the temperature.

=20 0 Especially, it must be decreased at high temperature.

5.0 49

Temperature('C)
Vopr (V)

For temperature dependence, refer to forward current
reduction characteristics.
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H Features of L1634 Series
- 16 characters X 4 lines
-STN LCD is used

D. Optical Characteristics (STN gray type)
D-1 Reflective type
Viewing angle: 6 o'clock(@ = 0°), Ta = 25°C

C. Electrical Characteristics
Vpp = 5V%5% Vg =0V Ta = 0°Cto50°C

ltem Symbol | Conditions | Min. | Typ. [ Max. {Unit
Powersupply| Vpp 475]5.00}525| Vv
voltage Vpo-Vic 40| - |nofv
Inf*)ut High| Vi 22} = v | v
vO tage Low V|L1 0 - 0.6 \")
th}ut High| Vou: |-lou=0205mAl 24| — | = | Vv
voltage Low| Vgui- | lor=1.2mA - - |04}V
Current lop '\r/a = 2?5 - |27 ]40 [mA
consump tion || Vu?[; o2sv | = [ 11|20 |mA
Clock oscillation| £ Resistance 140 | 220 | 300 {kHz
frequency os¢ oscillation

* Applied to DBy~DB; E, RW, RS

Lid Applled to DBD~DB7
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7d . Voo = 875V
*5X7 dot matrix + cursor ftem symbol| Conditions [Min.|Typ. Max.|Unit
-1/16 duty 8, c=20 N I
- 5V single power supply Viewing angle 6, z_- 0"’ 55 | = | = |deg.
M Specification 6, -6, 0| -1-
A. Mechanical Characteristics Contrast C |0=25°2=0°2 )4 |~ |-
Response time{rise)| ton 6 =0° - 1270} 400 ms
ltem Specifications _[Unit Response time(fall)| tos 2=0° - | 60 ] 100
Module size (HxV xT) Response time(rise 6=0%2=0°| - 7201100
(Reflective / built-in EL backlight type) | 87-0%60-0x11.6 jmm ponse timelrise)] ten |” 1, 0o ms
Response time(fall)} te |v._ =50V | — {170]350
Module size (HxVxT) 87.0 % 60.0 x 15.8 oPr
(Built-in LED backlight type) Ox60.0x15.8mm \
— S Bxo5s D-2 Transflective type
Viewing area (H x V) 8x25.2 |mm Viewing angle: 6 o'clock( = 0°), Ta = 25°C,
Character size (5x 7 dot, Hx V) 295x4.15 mm Voo, = 4.75 V, Backlight OFF
Dot size (Hx V) 0.55x0.55 mm ltem Symbol} Conditions |Min.|Typ. |Max.|Unit
Dot space 0.05 mm 6, cZ20 -|1-1-10
Center to center dimension of 82.0x550 |mm Viewing angle ) &=0° 50| = | = |deg.
mounting holes (H x V) 6,-6, 60 | — -
Weight (Reflective type) 50 g Contrast C [0=25°02=0° 2 4 | -] -
Weight (Built-in LED backlight type) 65 g Response time(rise)| ton 9 =0° - |2701{ 400 ms
Weight (Built-in EL backlight type) 55 g Response time(fall)| toy 2=0° - | 60 ] 100
H:Horizontal, V:Vertical, T: Thickness (max.) Response time(rise)} t,, |9 1-'-a0°=' %;: 0°| ~ | 7201100 s
B. Absolute Maximum Ratings Response time(fall)| to | v, =50v | — |{170{350
VSS = 0 V .
tem Symbol|Conditions| Min. Max. [ Unit E. Recommended Operating Voltage
Power supply Vop -0.3 6.0 \ (STN gray type) .
voltage Vic Voo-120] Voo v The recommended value of ( Vo ) for an ambient
Input voltage | Vi —03 |Vpp+03| V temperature is as follows.
- - Voor = Voo ~ Vie
Operating temp.| Topr 0 +50 c Temperature('C) 0 25 50
Storage temp. | Ty -20 +60 °C Vopr (V) 5.00 475 450
Storage <48hrs +20 +85 |%RH
humidity <1000 hrs| +20 +65 |%RH



AN.No.CLCM-561E

- L1634

H STN Reflective type

F-1 Power Supply

Item L163400J000 Voo o (+5V)
Mechanical Characteristics A L
Absolute Maximum Ratings B Vic VR —_—
Electrical Characteristics C
Optical Characteristics D-1 Vs
Recommended Operating Voltage = T VR = 1~10kQ (ov)
F-2 Dimensions ;
Unit : mm
870+10 General tolerance: £0.5
25 820+03 (2.5) 11.6 max.
- 8
15 254X 15=38.1 X,Q"L ‘)X/Q- / 5.3
wn R va""
CNI <X N i
o e %
=4 ~l <
~ 4Ri0 L @: 3{
<
r - - T
L - - - P—
(=] Ly} T = - = - «r I
- o H [} ol € ]
#| Bl S i Tt —— = < &
ol e | — — o
3| 5 N | ~
== =z Tr=—=zzmmy
e e e e
I !
Nl e — Ll EE & D
S 1 32
G . - > |
= CN2 -
& ] 254X 15=381 N 16202 40max
129 56.2 (129)
10.1 61803 (10.1) 355
15 790+05 (15) 295 06
055 005
81 -
S T . N
L J w0 g i \\
S e O 8l g |
i i
. L.
= 7
Lorm~a
F-3 Pin Functions F-4 Block Diagram
NoJNo| Name Function DB, | Timing signal
e - :
1117] Vss |GND Controller| Serial data SN :
2 [18] Vpp |Powersupply voltage +5V DRBE _i, | KS0086 [Tegment — > segment [
U ivi 2 or signal driver :
3119 Vic Liquid crys.tal drlvm.g voltage RW —>equivalent g :
4{20f RS  |L:Instruction code input £ —> :4; 0 :
H: Data input Voo > 1 LCD
5[21| RW |L:Datawrite (LcMeMPU) Vss__: Commaa
H: Data read (LCM+MPU) Vic ™ signal ooy iy
6 |22 E Enable Segment I_> Segment
7123 DB, Data bus line driver driver
8 [24] DB, |Databusline 1/\r S :
9|25 DB, Databusline = i :
10(26 DBj Data bus line
1127 DB, Data bus line
12128 D8g Data bus line
13129] DBg Data bus line
14130 DB, Data bus line
15|31 NC -
16|32 NC -
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B STN Transflective,

G-1 Power Supply

Built-in LED Backlight type Vob 1
item L163481J000 Vic -4
Mechanical Characteristics A
Absolute Maximum Ratings B v (ov)
Electrical Characteristics C 4
gptlcaICha;acdtZrlstucst. — D: LED VLED VR = 1~10kQ)
ecommende erating Voltage
. . 2 g g VLEDG R= 450
G-2 Dimensions .
Unit: mm
870210 General tolerance : 0.5
25 820+03 @5 158 max
15 254X15=38.) & RS 3 95
Y /M 5
CN} 7 ~ >
o hS 16 A !
TN D W B == 3;
st !
R | d -
ol m | S it | paid
al §l g U | gl &
o] Q| = | S et o
= — Y h
- =i Tr =T g . -
e e e —————— e -
B N |l Ll Fe F== 1,
s W7 2 =
¢ > |
o o2 n 355
= 5 254X15=381 16302 40max 205 05
129 %2 (129) 055 o5
101 618403 (10.1)) - _...n<—
15 79005 {5 3* I_7
1T © S - é' = | \
SR S R S R O R L
. L.._J
=3
[ |
brm ™~
G-3 Pin Functions .
G-4 Block Diagram
N Functi dieeeeereeieeeeeseeren e et e e aeaan e rraesens
NoNo| Name unction DB, , | Timing signal :
1117 \Y N - :
s5 GND s Controlier — 1L :
2118 Vbp Power supply voltage +5 V DB, ¥: KS0066 | Serialdata :
3119 Vic Liquid crystal driving voltage RS —> or Segment signal Szgrircee:t ]
4120 RS L:Instruction code input RIW =3 equivalent; | :
. P E —-—) 40 {4&
H: Datainput Vo = :
5 [21] Rw |L:Datawrite LcmempU) \?52—» g LCD
H:Data read (LcM+MPU) Vo> Common o Zao
6 |22 E Enable :  signal Segment Segment
7]23] DB, |Databusline driver p={ driver
8 |24] DB, |Databusline S Y
9125 D8, Data bus line :
10|26 DB, Data bus line VLEDﬂ LED I
11|27] DB, |Databusline Vieoe = :
=8 5. e R
13129 DBg Data bus line G-5 LED Bad_(hgl?t .
14130 DB, Data bus line G-5-1 LED Circuit Dlagram
15131 VLED Anode [T 1 TTT°T="" VLeo(A)
16|32| Vieoe |Cathode 3 39
4 40
-------- Viepg(C)
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G-5-2 Absolute Maximum Ratings

Ta=25°C

G-5-3 Electrical Characteristics

Ta=25°C
Item Symbol{Specifications| Unit ltem Symbol | Conditions |Min. | Typ. |Max.| Unit
LED forward current consumption®| 1 400 mA LED forward Ve [1;=200mA|38 | 41|44 v
LED m v P Y input voltage
reverse voltage R LED reverse N Yy T~ T30 ma
LED allowable dissipation Po 1.7 w current
* LED forward current consumption and operating G-5-4 Optical Characteristics
temperature characteristics are as follows. Ta=25°C
' 400 [tem Symbol| Conditions [Specifications| Unit
LE?::,:’:frd Surface brightness B lg= 200 mA] 4.5 min. cdim2
- p .
consumption 233 (panel upper side) Vopr= 0V Aityp.
(mA) I LED brightness L |te=200mA so’t';,'"‘ cdim?
0 25 50 P:
Temperature(°C) LED service life 50,000 typ. h
LED color Yeliowgreen
B STN Transﬂecﬁve, H-1 Power Supply
Built-in EL Backlight type
Vop
Item L1634211000 (+5V)
Mechanical Characteristics A IC>3S R = 1~10kQ =
Absolute Maximum Ratings B ) (oVv)
Electrical Characteristics C Vss <
Optical Characteristics D-2 Common Common
Recommended Operating Voltage E VELG nverter 1
) ) Ve Output Input (+5V)
H-2 Dimensions Unit : mm
87.0210 General tolerance: 0.5 .
25 820403 (25 11.6 max.
- a
75 254X 15=38.1 S & vas 53
~ ’Q wy 1%
NI L _
£ Ve
o hd 16 1 45 /
J a0 = UL ﬁf 3{
:-:; VELG
f o - - T ! I 1C mounting side
L -= - - R
212 T o - T l ol S "
H oA g '__::___::..___::-—___::——’___! z S ‘-t‘l
3 8 L _. -- e & isE
- - =" ==
U PR | 1 Ve
L 2 | ICmounting side
MR PN 1!
RN RPN all MU= g &g D
< 17 2
3 d |l
. N2 R \ Ve
g 1175 254X 15=38.1 ~ 16202 40max.
129 5.2 (129 155
10.1 61.8+03 (10.1) 29'5 o
15 790+05 {15) 055 (')05 -
B I I___7
T = D, 1) A
g T O @3 Lo
]
. L.
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H-3 Pin Functions

H-5-3 Emission Characteristics

NoJlNo.| Name Function tem Conditions Specifications| Unit
iei When applying rated i
117} _vg GND  Initial v% tggeg 30min. | 4m2
2 [18] Vpp | Powersupply voltage +5V brightness(B) |20°c,70%RH (in darkroom)| 35 typ.
3119 Vie Liquid crystal driving voltage ﬁervice Ilife U;ec{fco?tinuously_down
; : ; when applying |to half of initial brightness 1500 h
4120 RS L.lnstruc.tnon code input rated voltage 20°C, 70%RH
H: Data input Service life | Used continuously down
5121 RW L:Data write (LCM « MPUY) when used with | to half of initial brightness 4000 h
H:Data read (LcM-MeU) an inverter 20°C, 70%RH
5 22 E Enable ' Color of light White -
- x=0.315
7 |23 DB, Data busline » When applying rated |y =0.375 38
8 |24 DB, Data bus line Chromaticity voltage x=8.§85 min.| —
i coordinates 20°C, 70%RH y=0.345 min
9 {25 DB, Data busI!ne (in darkroom) x=0.355 max
1026 DB3 Data bus line y=0.415 max
11127 DB, Data bus line .
12]28] DB, | Data busfine H-6 Suntable.lnverter 5A N .
13]29] DB |Databusline H-6-1 Electrical Characteristics (when combined
14[{30] DB, |Databusline with EL lamp) '
15[31 NC - Item Symboll  Conditions  Bpecifications| Unit
16)32 NC - i :
?,fgbf,',’;gy fwv fra=25°Cvy=5vDq 350%YP- | W
H-4 BlOCk DIBGram - eeeeeeeeeseeeeseeereese Output voltage | Vour [Ta=25°CVin=5VDC| 95typ. | V
DB, Timing signal Outputcurrent | loyr [Ta=25°C,V\y=5VDC| 1.5typ. mA
; Controllerf— 1L Inputcurrent | Iy [[a=25°CVp=5VDC 45typ. | mA
DB, ¥ : V| ksooee | Serialdata Inputvoltage | V, 5typ. |vDC
RS —>1 or Segment signal Szg!'nent ] — 8 IN .
RIW —>equivalent river Initial brightness | g Ta =25°C,Vyy=5VDC 35typ.  Ld/m2
E —> % ~> Curface brightness. o [1a=25"C.Viy=5VDC| - -
Vpp = i LCD (panel upperside)l P Vope= 0V Styp.  gd/m
VSS'_>E N
V> Common ¥ 7 7 H-6-2 Tolerance (inverter only)
¢ signal e -
: Segment l) Segment Item Specifications Unit
driver driver Input voltage 3.0 t06.0 v
l t e Load range 5 t0 20 cm?
VEL-__,E___L EL | H-6-3 Maximum ratings (inverter only)
e e item Specifications | Uit
Input voltage 7.0 \
. 2
H-5 EL Lamp (white) = Load range 1025 = c"c‘
- : e erating temperature range -10to+ °
H-5-1 Environmental Characteristics P 2 3 -
Storage temperature range ~20to+70 C
l I iti ificati . . .
Op:::ing Symbo Conditions Specifications H-6-4 Dimensions (Unit: mm )
T ~20°Cto + 50°C] pety
tempesl;ztr:rgeerange o & i 4 A Pin No. Functions
T - 200 o M
temperature range| %9 20°Cto +60°C : S 1 ‘Input :5V DC
Soldering heat- o o No terminal ; 4 .
resistance 270°C£5°C,3smax. | apnormality : n Common :GND
Thermal shock -20°C30min.$& No defecton | ; ~ Output
+60° i e
60°C 30 min. 5 cycles] appearance !AL
- b ! h s
H-5-2 Electrical Characteristics A ¢ $|
i 1 1
. !
item - Symbol Cenditions Spec. | Unit i ! | """:2"'
)
Electrostatic f=1kHz(indarkroom) {5 5+yp.| nE L
capacity Cat 2VAC yP ! Y -
| When applying rated [3.0 max.] ma ! A
Current EL voItage,ZOZC, J0%RH 2.2 typ.] " i1 A
- : 1
Max:’rglté;r;;ated Ve Sine wave, 1 kHz 150 |Vrms i 2 ©
Rated voltage | Vg, Sine wave, 400 Hz 100 {Vrms 3 : 2 7
Isolation voltage gﬁ,t:’\f,gcelfgg agcﬁnﬂm 1500 |Vrms : Y
10.5
o > 3-@0.7
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Wide Temperature Range STN LCD Module

B Specification B Reflective type
J. Absolute Maximum Ratings v ou o L163200P000
s =
— - - Mechanical Characteristics A
ltem Symbol| Conditions | Min. Max. | Unit - -
Absolute Maximum Ratings )
Powelrtsupply Voo -03 6.0 v Electrical Characteristics K
voltage Vic Vpp-12.0]  Vpp v , —
Optical Characteristics L
Inputvoltage | Vi “03 |Vop+03] V Recommended Operating Voltage ™
Operatingtemp.]| Toor - =20 +70 °C Reflective type
Storagetemp. | Ty -30 +80 °C Power Supply F-1
Storage <48hrs | +20 +85 | %RH Dimensions F-2
humidity =1000hrs| +20 | +65 |%RH Pin Functions F-3
Block Diagram F-4
K. Electrical Characteristics M Built-in LED Backlight type
Vop=5V£5% Vs =0V Ta =-20°Cto+70°C
— . - - Item L1634B1P000
Item Symbol | Conditions | Min. | Typ. | Max. [Unit — —
Powersupply | Vop 475]5.00]525] v Mechanical Characteristics A
voltage Vpo-Vic 401 - [110] Vv Absolute Maximum Ratings J
In'ut High| Vi 22| = v | Vv Electrical Characteristics K
voﬂage Low| Vi, 0 - |06 ]V Optical Characteristics L
Ot:t‘;)ut High| Vo |-lou=0.205ma| 24| - | = [ v Recommended Operating Voltage M
voltage Low| Vg4 lo=1.2mA - - 04 ; V Transflective Built-in LED Backlight type
Current Ioo \T/a = Zg"s - 127130 {ma Dimensions G-2
consump tion [} VL[;D=_0.2 \ - | 11] 20 |mA Piln Fkugctions 2-3
P - Block Diagram -4
Clock oscillation Resistance
frequency fo oscillation 140 | 220 } 300 |kHz LED Circuit Diagram G-5-1
+ Applied to DBg~DB; E, RW, RS Electrical Characteristics (LED) G-5-3
** Applied to DBy~DB, P. LED Backlight
L. Optical Characteristics P-1 Absolute Maximum Ratings
The background color is affected by ambient Ta=25°C
’ " [tem SymbolSpecifications| Unit
temperature, and the response cheracteritics —
. LED forward current consumption lg 400 mA
deteriorates at low temperature. LED reverse voltage Ve 8 v
i i le dissipati 1
- Reflective/transflective type LED allowable dissipation PD. 4 . =~
: Viewing angle: 6 o'clock(e = 0°), Ta = 25°C, * LED forward current fzonsumptlon and operating
Voo = 4.8V, Backlight OFF temperature characteristics are as follows.
Item Symbol| Conditions |Min.|Typ. |Max.{Unit 400
LED forward
61 cC=20 -1=-1]19 current
Viewing angle 6, o _0'0 50§ — - |deg. consumption 4qg I
82 - 61 - 50 - - (mA)
Contrast C |0=20%0=0° 2 | 3 -20 25 70
At Temperature(°C)
Response time(rise)} tyn 6 =0° - | 50| 80 ms ical Ch -
Response time(fall)| tog @=0° - [100{ 160 P-2 Optical Characteristics
i i 6 =0°2=0° Ta=25°C
Response time(rise)] tqn Tan %’—C - |2001320 ms — — :
Response time(fall | tor Vopr; a9v | = [450720 . lt:m - Symbol| Conditions |Specifications| Unit
—— - — 0% o = N° Surface brightness lg=200mA*| 4.5min. 2
iesponse tlme(;lsﬁ) tn 470" 25% = ::gg izgg ms (panel upperside) | Br v, =ov styp.  |</m
esponse ti t = - ; -
ponsetime(fall)| toyr | v, =50V LED brightness L  [lg=200mA* l;%rtmn. cd/m?
yp.
. LED se:vice life 50,000 typ. h
M. Recommended Operating Voltage yP
The recommended value of ( Vyp, ) for an ambient LED color Yellowgreen

temperature is as follows.

*
Vor = Voo = Vic The forward current depends upon the temperature.

Temperature('C) -20 0

25 70 Especially, it must be decreased at high temperature.

Vopr (V) 5.0 4.9

48 42 For temperature dependence, refer to forward current

reduction characteristics.
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M Features of L2032 Series
- 20 characters X 2 lines
- 5 X7 dot.matrix + cursor

- 1/16 duty

- 5V single power supply
B Specification
A. Mechanical Characteristics

Item 1 Specifications |Unit
Module size (HxVxT) '
(Reflective / built-in EL backlight type) 116.0x37.0x11.3{mm
Module size (HXVxT)
(Built-in LED backlight type) 116.0x37.0x15.8imm
Viewing area (Hx V) 83.0x18.6 mm
Charactersize (5x 7 dot, Hx V) 3.20%x4.85 mm
Dot size (H x V) 0.60x0.65 mm
Dot space 0.05 mm
Center to center dimension of 108.0x29.0 |mm
mounting holes (H x V)
Weight (Reflective type) 40 g
Weight (Built-in LED backlight type) 60 g
Weight (Built-in EL backlight type) 45
H:Horizontal, V:Vertical, T: Thickness (max.)
B. Absolute Maximum Ratings
VSS = 0 V
ltem Symbol[Conditions| Min. Max. | Unit
Power supply Voo -0.3 7.0 3
voltage Vi Vop-7.0 |Vpp+03 | V
Input voltage Vin -03 |Vpp+03] V
Operatingtemp.| Tep, 0 +50 °C
Storage temp. | Tgq -20 +60 °C
Storage <48 hrs +7 +85 %RH
humidity <1000 hrs|  +20 +65 [%RH

C. Electrical Characteristics

Vpp =5V#5% V=0V Ta=0°Cto50°C
Item Symbol | Conditions | Min. | Typ. | Max. |Unit
Powersupply| Vpp 4.7515.00[5.25| Vv
voltage Voo - Vic 30| - |60V
Inf‘;ut Righ] Vi, 22| = |Vpp | V
voltage Low| Vi, 0 - 06|V
*x .
output High| Vouy |-lon=0.205mAl 24} = | ~ |V
voltage Llow| Vg4 lor=1.2mA - - 104 ]|V
Current oo Ta = 25°C - |20} 30 |mA
. Vpp =5V
consump tion ¢ Vie*** - 04 | 1.0 |mA
Clock oscillation| ¢ Resistance | 190 | 270 | 350 |kHz
frequency os¢ oscillation

= Applied to DBy~DB; E, RW, RS
== Applied to DBy~DB,
*x» TN LCD module:V ¢= 0.4 V,STN LCD module:V|¢= 025V
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D. Optical Characteristics
D-1 TN LCD module (reflective type)

Viewing angle: 6 o’clock(@ = 0°), Ta = 25°C

Vo = 4.6V
ltem Symbolj Conditions |Min_| Typ. |Max.|Unit
6 - - 10
.y ! cZ20
Viewing angle 6, N 45 | — | — Jdeg.
=0
62 - 61 35 - -
Contrast C |8=30%2=0° S5 8 | - | -
Response time(rise)| ton 6 =0° - | 40 | 80 ms
Response time(fall){ tog @=0° - 1201160
Response time(rise)| t,, | ;ao-i %;—‘cm - | 240|330 ms
Response time(fall)| torr | vy, =48V | — |425]650

D-2 STN LCD module (gray)
D-2-1 Reflective type

Viewing angle: 6 o’clock(@ = 0°), Ta = 25°C
Voo = .75V
tem Symbol| Conditions [Min.|Typ. Max.|Unit
-1 -1-1s
.y a cZ20
Viewing angle 6, 5=0° 55 | = { = |deg.
6,-6, B 70[~-1-
Contrast C |6=25°2=0° 2 4 | - | -
Response time(rise)] ton 6 =0° - |270} 400 ms
Response time(fall)| ty¢¢ o=0° - | 60 [ 100
time(ri t 6=0%2=0"] — 17201
Response |‘me(nse) on Ta = 0°C 01100 ms
Response time(fall)| tq¢ Vopr=50V | = 1701350
D-2-2 Transflective type
Viewing angle: 6 o'clock(@ = 0°), Ta = 25°C,
Voo = 4.75 V, Backlight OFF
ltem Symbol| Conditions [Min.| Typ. {Max.{Unit
- = |-
- 5 cZ20 0
Viewing angle 6, N 50 | — | — |deg.
=0
6,-6, 60| - | -
Contrast C |§=25,2=0° 2 4 | - | -
Response time(rise)| ton 8 =0° - | 270} 400 ms
Response time(fall)| tos 2=0° — | 60 | 100
Response time(rise)| to, | ;aoz %O=C°° - |720 1100}
Response time(fall)| tot | v, =50v | = [170]350

E. Recommended Operating Voltage

The recommended value of ( Vopr') for an ambient

temperature is as follows.

E-1 TN LCD module

Voor = Vpp = Vic

Temperature(C) 0 25 50
Vopr (V) 48 46 4.4
E-2 STN LCD module (gray)
Voor = Voo = Vic
Temperature(’C) 0 25 50
Vopr (V) 5.00 475 4.50
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B TN/STN Reflective type

F-1 Power Supply

Item 12032000000 L203200J000 Voo . (+5V)
Mechanical Characteristics A A é
Absolute Maximum Ratings B B Vic »=> VR ——
Electrical Characteristics C C
Optical Characteristics D-1 D-2-1 Ves
Recommended Operating Voltage E-1 E-2 VR = 1~10 k) (oV)
12032
) Unit: mm
F-2 Dimensions
General tolerance: 0.5
4.0 108+0.3 (4.0)
8.5 93.0 ©3)
13.5 83.0:0.3 (11§
2> (4.7 1.6+0.2
&3
Jo
o L @
b3 o o
N s, B
8] 2501355, L4 2l I
alaf %_14—ﬁ:13 Pt .
el e lee wlglw
A= $ cléls |
o — 4$ 1 '\. — 1
3 rz\hqi\' < > . Sia #
T T D 2 =
P / o :
3 o 5.5max. . ]_
~ (6.3) 4.0max.
14-91.00.2 18.25 735 (16.29) !
116.0+1.0 P
11.3max.
C ] - ! 3.7
J OJ UJ Tk .
\\ {C height 3.2 . | 05
- 06| , 005
<«
S |
2] ] |
wn [te]
o v
S l/_\J
(=}
F-3 Pin Functions F-4 Block Diagram
o Nome —— o, Common5|gnal
1] V¢ |GND ! 16 LCD
2| Vpp |Powersupplyvoltage+5V DB, ¥ : :
——t | :
3| Vi |Liquid crystal driving voltage R/RWS : cggsgoé?’ Segment s|gnalj40r <Eo» :
4 RS L:Instruction code input, H: Data input E—> or SeraTdet Seg_ment
5] RMW |L:Datawrite (LcM«Mpy), H: Data read (LcM-MPU) VDD_); equivalent/— > driver
— Timing signal :
6 E |Enable Vss - :
" Ve > 2 :
7 | DBy |Databusline T, i
8 | DB, |Databusline
9 | DB, |Databusline
10| DBy [Databusline
11| DB, |Databusline
12] DBs |[Databusline
13| DBg |Databusline
14| DB, |Databusline

-43-



L2032

AN.No.CLCM-561E

B STN Transflective,
Built-in LED Backlight type

G-1 Power Supply

VbD *
_ Item 12032B1J000 VR R (+5V)
Mechanical Characteristics A ViC —>" et
Absolute Maximum Ratings B
Electrical Characteristics C Vs (ov)
Optical Characteristics D-2-2
Recommended Operating Voltage E-2 LED Vieo VR = 1~10kQ
VLEDG R= 580
. . Unit: mm
G-2 Dimensions | tol +
00 108.040.3 @.0) General tolerance: 0.5
85 93.0 (6.5)
& 13.5 83.0+0.3 (11.5)
2 anode (A) 10.0max. | 1 6+0.2
&S
o 25 / = (9.5)
7 ]
1 © \\ J ﬁ Vlm D|
o] 25 42,54 . !
ole] 1144413 _ el
“lo| o™ a = 3.5 ﬁ.z =)
B gl 8 || H - S
LY : b4 i - - n
E 2 | \Y \ é. 1
s ~ ay c > [ O — _Q'
= () 4.0max.
14-¢1.0£0.2/ 18.25 135 (16.25)
116.0£1.0 158 max,
3.7
_ﬁ 3.2 | 0.5
— U O ’ 2 06 | , 005
\ IC height e l
o 0000
2| =B
. . G-4 Block Diagram
G-3 Pin Functions pereeeere g ..........................................................
- : Common signal
No.| Name Function D%o :
. 16
1] v [GND LCD
2| vpp [P ly volt 5V b8 ¢ <o
pp | TOWErsSUpply vortage + RS—>1Controller Segmentsignalj“’r £0
3| Vi |[Liquid crystal driving voltage R/W—>| KS0066 : Segment
41 RS |L:nstruction code input, H: Data input E—> or Serial data > driver
5| RW [L:Datawrite tcM«MpU), H: Data read (Lcm-MPU) \Q)D: equivalent Timing signal {T
6 E |Enable VSS 3
7 | DBy |Databusline VLLECD
8 | DB, |Databusline VLEDG LED
9| DBy |Databusline | e e e e e e
10| DB3 |Databusline G-5 LED Backlight
11| DB, |Databusline . A
12| DB, |Databusline G-5-1 LED Circuit Diagram
13| DBg |Databustine v [ [T TTTTTTTT Vieo(A)
14| DB, |Databusline 3 21
4 22
———————— Vieos(C)
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AN.No.CLCM-561E

L2032

G-5-2 Absolute Maximum Ratings

G-5-3 Electrical Characteristics

Ta=25°C Ta=25°C
item Symbol [Specifications| Unit Item Symbol | Conditions { Min. | Typ. |Max. | Unit
LED forward current consumption® | 1 275 mA LED forward Ve [lp=154mA| 38 |41 |44 ] Vv
LED reverse voltage V 8 \ input voltage
9 R LED reverse Ir V=8V - - o022t ma
LED allowable dissipation Pp 1.27 w current
* LED forward current consumption and operating G-5-4 Optical Characteristics
temperature characteristics are as follows. Ta=25°C
27 IRy . pe . .
LED forward 5 Item Symbol | Conditions [Specifications| Unit
current Surface brightpess B lg= 154 mA| 8 min. cdim?
consumption 1gg l {panel upper side) Pl Vopr=0V 10 typ.
(mA) . 40 min. 2
0 25 50 LED brightness L [le=154mAl ¢ typ. cd/m
Temperature(°C) LED service life 50,000 typ. h
LED color Yellowgreen
| Sm T.ransﬂectlvg, H-1 Power Supply
Built-in EL Backlight type
Vpp *
tem L203221J000 (+5V)

: — v -1
Mechanical Characteristics A LC—>= VR = 1~10 k€D p—
Absolute Maximum Ratings B (oVv)
Electrical Characteristics C Vss 4
Optical Characteristics D-2-2 VELG Common Common
Recommended Operating Voltage E-2 Inverter -

Ve ™ Output tnput  (+5V)
H-2 Dimensions Unit: mm
General tolerance : 0.5
4.0 10810.3 4.0
8.5 93.0 (6.5)
7 13.5 83.0:0.3 (11.5)
q‘g‘o 1750 |, (4.7) 1.610.2
3 ) Vel :
A J 1 re 1/ F—
8] 253X, 4, h Yol el F%
© g ot ™
ofm| , 1448413 I <T P )
¥5.88 |8 2 ol algle)  vas s |
® & '?’ . ::: e = g ™| display side |
h © p 2 ! = 5‘—§ i Vi A |
N I " b ". " (=8
s—ASSs Cohelslgl | Sl WY
[S) VEL & 1 :
A o 5.5max. [ |
14-61.0£0.2 18.25 735 (16.25) ©3) | .11 40max
116.0+1.0 S
11.3max.
. ] R
] 3.7
8] J UJ | 05
" IC height 3.2 y :
o 06| ,, 005
©
S |
N 00000
° Qooag
ol 00000
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L2032

AN.No.CLCM-561E

H-3 Pin Functions

H-5-3 Emission Characteristics

ltem Conditions Specifications{ Unit
i When applyin rated ;
- Initial p? ying 30min. | g/m2
brightness(B) |>0°¢.70%RH (i darkroom)| 35 tyP-
Service life Used continuously down
when applying | to half of initial brightness 1500 h-
rated voltage 20°C, 70%RH
Service life Used continuously down
when used with | to half of initial brightness 4000 h
an inverter 20°C, 70%RH
Color of light White -
. x=0.315typ.
o When applying rated y=0.375typ.
Chromaticity voltage x=0.285min.}] -
coordinates 20°C, 70%RH y=0.345 min.
(in darkroom) x=0.355 max.
y=0.415 max.

No.| Name Function
1] Vg —{GND
2| Vpp |Powersupplyvoltage+5V
3| V.c |Liquid crystal driving voltage
4 RS |L:Instruction code input, H: Data input
5| RW |L:Data write (LcM«mpPy), H: Data read (LcM-MPU)
6 E Enable
7 | DBy |Databusline
8 | DB; |Databusline
9{ DB, [|Databusline
10{ DB3 |Databusline
11| DB, |Databusiine
12| DBg {Databusline
13| DBg [Databusline
14| DB; |Databusline

H-4 BIock Diagram

H-6 Suitable Inverter 5A
H-6-1 Electrical Characteristics (when combined

: Common signal
DB,
§ “ 16 LCD
DB, ¥ : >
RS> Controller Segmentsignalj“’r 80
R/W—3>1 KS0066 . . Segment
E—i»  or Serial data > driver
Voo >t |equivaleny ~—
Y e Timing signal {T
ss__¢ 3
EL—+
VELG EL

H-5 EL Lamp (white)
H-5-1 Environmental Characteristics

ftem Symbol Conditions Specifications
tem ;?eegzkaz?en?ange Topr ~20°Cto +50°C
tem p(sa:gz?ee range Titg ~20°Cto + 60°C
SOI:ieesg?ag nflgat- 270°C+5°C, 3 s max. 2' gnt:rrrrr? ai?i:)‘l
Thermal shock 60 30 min. Sepcles| '3ppearance
H-5-2 Electrical Characteristics
Item Symbot Conditions Spec. | Unit
Elecgtpr:git:ytic Cp |f=1 kHzéicdgrkroom) 55typ.| nF
e I e s
M e e Ver | sinewave,1kHz | 150 [vrms
Rated voltage VEL2 Sine wave, 400 Hz 100 |Vrms
Isolation voitage gﬁ‘tzvvsgcée'gg ﬂ’;ﬂtn"m 1500 |Vrms

with EL famp)
Item Symbol Conditions Bpecifications| Unit
Qstmnd | fwv jrax2scvy=5vDd 3500P | i
Outputvoltage | Voyr [Ta=25°C,Viy=5VDC| 95 typ. v
Outputcurrent | loyr [fa=25°C,V;y=5VDC| 1.5typ. mA
Input current iy [Ta=25°C,Vy=5VDC] 45typ. mA
Input voltage Vin 5typ. vDC
Initial brightness | g fra. 25°C,Vjy=5VDC 35typ.  kd/m2
Surface brightness| Ta=25°C,Viy=5VDC
(panel upperside)| Be b 7typ.  fd/im?
H-6-2 Tolerance (inverter only)
Item Specifications Unit
Input voltage 3.0 to6.0 \
Load range 5to20 cm2
H-6-3 Maximum ratings (inverter only)
Item Specifications Unit
Input voltage 7.0 \'
Load range 25 cm?
Operating temperature range -10to+60 °C
Storage temperature range -20t0+70 °C
H-6-4 Dimensions ( Unit: mm)
T
L 1 4\ Pin No. Functions
1 ~ N :
i s 1 Jnput:5VDC
i + Common :GND
wn
! ~ Output
—Y
! ’ n A
i i =)
f i ! +
i H__wnY
i e
] Yy —
i A
i A
! )
1 - (Y]
i —
3 i 2 Y
: Y
10.5
< - 3-30.7



AN.No.CLCM-561E

L2032

Wide Temperature Range STN LCD Module
B Specification B Reflective type

J. Absolute Maximum Ratings “term 1203200P000
Vss = OV
- — Mechanical Characteristics A
ltem - |Symbol| Conditions Min. Max. Unit - —
Absolute Maximum Ratings J
Powelr supply | Vop =03 7.0 v Electrical Characteristics K
voltage Vic Vpp—-70 | Vpp+03 | v - —
Optical Characteristics L
Inputvoltage | Vi -03 |Vop+03| V Recommended Operating Voltage M
Operating temp.| Top © =20 +70 °C Reflective type
Storagetemp. | Tgq -30 +80 °C Power Supply F-1
Storage <48hrs | +20 +85 | %RH :,'m:“‘:_”‘ E;
humidity <1000 hrs| +20 +65 |%RH in Functions i
Block Diagram F-4
K. Electrical Characteristics B Built-in LED Backlight type
Vop = SV£5% Vs =0V Ta = -20°Cto+70°C
Item L2032B1P000
Item Symbol | Conditions | Min. | Typ. | Max. |Unit — — "
Powersupply| Vpp 4.7515.00]5.25] Vv Mechanica .aractens'flcs
voltage Voo -Vic 30] - |60 ] V Absolute Maximum Ratings J
in 'ut ngh Vi 2.2 - VDD v Electrical Characteristics K
voﬂage Low]| Vi, 0 - los | Vv Optical Characteristics L
th;ut High| Vous |-lon=0.205mA| 2.4 | - - v Recommended Operating Voltage M
voltage Low| Vg, lor=1.2mA - - 104}V Transflective Built-in LED Backlight type
Current Ipp '\fla = 22”6 — {20130 |mA Dimensions G-2
consump tion | Ve=02v | - |04 |10 |ma ::n Fkugftlons . gi
Clock oscill ation| Resistance ock Diagram i
frequency fosc oscillation 190 | 270 | 350 |kHz LED Circuit Diagram G-5-1
+ Applied to DBy~DB;, E, RW, RS Electrical Characteristics (LED) G-5-3
== Applied to DBy~DB, P. LED Backlight
L. Optical Characteristics P-1 Absolute Maximum Ratings
The background color is affected by ambient Ya=25°C
ops Item : Symbol [Specifications| Unit
temperature, and the response characteritics —
. LED forward current consumption I g - 275 mA
deteriorates at low temperature. LED reverse voltage Ve B v
. . ED all le dissipati P 1.27 wW
- Reflective/transflective type LED allowable dissipation ] L
' Viewing angle: 6 o'clock{@ = 0%), Ta = 25°C, * LED forward current consumption and operating
V... = 4.8V, Backlight OFF temperature characteristics are as follows.
Item Symbol} Conditions |Min.|Typ.|Max.[Unit 275
LED forward
6, cC=20 - . 0 current
Viewing angle 6, o= O.° 50| - | — |deg. consumption 68 I
8, - 0, B 50 | - | - (mA)
-20 25 70
Contrast C |60=20°92=0° 2 3 -1 - Temperature(°C)
Response time(rise)] ton 6 =0° - | 50| 80 ) L.
ms -
Response time(fal] tor & =0° — 3001760 P-2 Optical Characteristics N
0 ) a=
Response time(rise)] ton |0 =07220%) - 1200(320] — S— '
Response time{fal)] to | v, =49V | — [450[720 item Symbot| Conditions |[Specifications| Unit
— 2L 5 Surface brightness tp=154mA*| 4min, 5
Response time(rise)| to, 2:9 , QZB‘PC ~_[1500{2400} (panel upperside) | Bp Vopr= OV 5 typ. cd/m
Response time(fall iy - |1500{2400 -
ponsetime(fall)] tor | v, =50V LED brightness L [lg=154mA* g% Ty': cd/m?
M. Recommended Operating Voltage LED service life 50,000typ. | h
The recommended value of ( Vp, ) for an ambient LED color Yellowgreen

t ture is as follows.
emperature s as foflows * The forward current depends upon the temperature.

Voor = Voo ~ Vic
Temperature(C)| ~-20 0 25 70 Especially, it must be decreased at high temperature.
Vopr (V) 5.0 49 48 42 For temperature dependence, refer to forward current

reduction characteristics.
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AN.No.CLCM-561E

H Features of L2034 Series
- 20 characters X 4 lines

D. Optical Characteristics (STN gray type)
D-1 Reflective type

-STN LCD is used Viewing angle: 6 o'clock(@ = 0°), Ta = 25°C
&7 dot matri Voor = 475V
* 5 X1 dot matrix + cursor Item Symbol| Conditions {Min.|Typ.|Max.jUnit
- 1/16 duty 5 =20 S B
- 5V single power supply Viewing angle 6, g__ 0; 55 | — [ = ldeg.
M Specification 6, -6, 701-1-
A. Mechanical Characteristics Contrast € [p=25%2=0° 2 [ 4 |- |-
Response time(rise)| ton 9 =0° - | 270 | 400 ms
ltem Specifications |Unit Response time(fall)| tog 2=0° ~ [ 60 | 100
Module size (HxVxT) Response time(rise)| t, 6=0%2=0°| - |720]1100
(Reflective / built-in EL backlight type) 98.0x60.0x11.6 |mm P - {rise)] ton Ta = 0°C ms
- Response time(fall)| tot |v. =50V | — | 170|350
Module size (HxV xT) 98.0X60.0 X 15.8 opr
(Built-in LED backlight type) Ox060.0x15.8 mm .
View v 60%252 D-2 Transflective type
iewing area (Hx V) Ixes. mm Viewing angle: 6 o'clock(@ = 0°), Ta = 25°C,
Character size (5x 7 dot, Hx V) 2.95x4.15 mm Voo = 4.75V, Backlight OFF
Dotsize (H x V) 0.55%0.55 mm ltem Symbol| Conditions [Min.|Typ.|Max.|Unit
Dot space 0.05 mm 6, c=20 = | = |-10
Center to center dimension of 93.0x550 [mm Viewing angle 6, @ =0° 0| = | = [des
mounting holes (Hx V) . 6,-6, 60 | - | -
Weight (Reflective type) 55 g Contrast C |60=25°@=0° 2 4 -1 -
Weight (Built-in LED backlight type) 70 g Response time(rise)] t,n 6=0° = {270 | 400 ms
Weight (Built-in EL backlight type) 60 Response time(fall)| t,4 2=0° - | 60 [ 100
H:Horizontal, V:Vertical, T: Thickness {max.) Response time(rise)] to, {6 .?aot_: %,=c°° — 720 |1100 ms
B. Absolute Maximum Ratings Response time(fall)| toyr | v, =50V | — [170]350
' VSS = 0 V .
ltem Symbol|Conditions| Min. Max. Unit E. Recommended Operatlng Voltage
powersupply | Voo 03 6.0 v The recomrne.nded value of ( Vop, ) for an ambient
voltage Vie Voo-120| Vop v temperature is as follows.
| | v 03 |Vpp+03]| Vv ~oor = oo~ Vi
nput voltage N e po*+ % Temperature('C) 0 25 50
Operating temp.| Top, 0 +50 °C Vopr (V) 5.00 4.75 4.50
Storagetemp. | Ty -20 +60 °C
Storage <48 hrs +20 +85 {%RH
humidity <1000 hrs|  +20 +65 |%RH

C. Electrical Characteristics

Vpp =5V%5% Vg =0V Ta = 0°Cto50°C

Item Symbol | Conditions | Min. | Typ. | Max. |Unit

Powersupply| Vpp 4.75|5.00 |5.25| Vv

voltage Vpo-Vic 40 | - (110} Vv

* .

Inrut Highl Vi, 221 = |Vpp | V
voltage Low| Vi, 0 - 06 | V
OJt:)ut High| Vour [-low=0.205mA[ 24 | = | = | v
voltage Low| Vgi;-| loo=1.2mA - - (04| V

Current Inp 1\;3 = 2?;& - 29|40 [maA
consump tion [ VLCDI‘)—‘ 02sv | = | 1.2 ] 20 |mA

Clo illati i

ck oscill ation| fose Resistance 140 | 220 | 300 | kHz

frequency oscillation

* Applied to DBy~DB; E, R/W, RS
** Applied to DBy~DB,
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L2034

H STN Reflective type F-1 Power Supply
ltemn 1203400J000 Voo . (+5V)
Mechanical Characteristics A
Absolute Maximum Ratings B Vic »VR —_
Electrical Characteristics C
Optical Characteristics D-1 Ves
Recommended Operating Voltage E 5034 VR = 1~10kQ (ov)
F-2 Dimensions .
Unit : mm
General tolerance : 0.5
98010
25 930403 (@25) 116 max,
15 254x15=38. s
x15=341 9"9"\ {;/Q 53
0 5 0 S
CN1 3
¢ N
@ > f 16 f’
<z = bl
© 410 L S =P
S 8 == == == J B
= +=, — el | g2 E b
g <
(15 17 32 _Lé) J
. N2
¢ ’5 E:R = 16202 40max
13 104 (11.3)
85 760+0.3 (85)
15 00 (1.5)
355
2% 06
055 005
& 11 -
mv B |
_ P ; N
U - U — L gl el S O | \
(] A
= L.
w0 {_—44*' j
S b~ J
F-3 Pin Functions
No[No| Name Function P-4 Block Diagram @ e
1[17] v, [GND DBy, ir [ h—limingsignal
2 (18| vpp | Powersupply voltage +5V f Controller gerial < < >
3 |19 Vic Liquid crystal driving voltage DRBg ‘| ks0066 Seagtamen; Segment Lxf Segment |-—
4120 RS L:Instruction code input R —2 _or] signal driver driver [§
. . : jequivalent
H: Data input £ —> % @ A
5121 RW L:Data write (LcCM«MPU) Voo
' H:Data read (LcM>MPU) Vgs > % LCD
6 |22 E Enable Vie > Com Ton ﬁao (\”0 7
- : signa
7 123 DB, Data bus line : Segment Segment
8 {24 DB, Data bus line : driver P~ driver
91|25| DB, Data bus line @ <N
10|126] DB; | Databusline
57 o8, Data bus line O PN
12|28 DBg Data bus line
13]29 DBg Data bus line
14130 DB, Data bus line
15131 NC -
16|32 NC -
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L2034

AN.No.CLCM-561E

H STN Transflective,

G-1 Power Supply

Built-in LED Backlight type ) *
- VR R (+5V)
_ ltem L2034B1J000 Ve b—s —L
Mechanical Characteristics A (ov)
Absolute Maximum Ratings B Vss $
Electrical Characteristics C VR = 1~10k)
Optical Characteristics D-2 LED VV:;[; R=38Q
Recommended Operating Voltage E -
G-2 Dimensions Unit: mm
960%10 General tolerance : £0.5
25 930403 @5) 158 max
75 254%15=38) & R 95
“ &7 &
~ K 0 v
CNI % i
= Calin 1 . f/
— —— —— - & pr— 1
< aRrio b S = )
- PR -_—— ) ]
22 ——— N == == I 9 - .
= (=3
g é g == =f == E g !
L == - == o Lo
- i - J
= RENETY — el ] g2 =p
e i 2 &
A& N
— Nz R X
& 15 8 ~ 16202 40max
13 104 (11.3) 155
85 76003 (85) 29'5 o
15 00 (15 - )
ossl o0y
8 [ .
L [_ 7
5] 5] S s ' \.‘
| ? L
L .J '
L. L Y L.._J
T
. = bor~ .. J
G-4 Block Diagram
G-3 Pin Functions . e Feingsighal s
op &)
- N e
NoNoj Name Function DB Controller 32?:' s Z
[ | Segment fw] Segment
117 Vss GND RS ™ KS%OrGG Segment dgriver g dgriver -
2|18 Voo Power supply voltage + 5 V RAW —5> equivalent signal
319 Vic Liquid crystal driving voltage E—T> 4 @ 20
4 {20 RS L:Instruction code input Vop=>: -
. . Veg = LCD
H: Data input Vi
5121 RW [L:Datawrite tcmempy) L gC_omTon <20y <> %
H:Data read (LcM»MPU) signa Segment Segment
6 122 £ Enable driver driver
7123] DB, |Databusline : T I
8 124| DB, |Databusline
9 [25] 0B, |Databusline V‘L’EL;E:L LED ]
10|26 DB3 Data bus line T T T T
11127| DB, [Databusline G-5 LED Backlight
12|128| DB |[Databusline G-5-1 LED Circuit Diagram
13|29 DBg Databusline 4 e o VieD(A)
14130 DB, Data bus line 3 47
15(31 VLED Anode |
16{32| Vieoe Cathode 4 48
________ Vieog(C)
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G-5-2° Absolute Maximum Ratings

G-5-3 Electrical Characteristics

Ta=25°C Ta=25°C
[tem Symbol [Specifications| Unit ltem Symbol | Conditions | Min. | Typ. |Max. | Unit
LED forward current consumption®* | I 480 mA LED forward Ve [ly=200mA| 38| 41|44 ]| v
LED . m v s y input voltage
rever ev_o 'age, R LED reverse In Vp=8V - - [ 24 | mAa
LED allowable dissipation Po 2.0 w current
* LED forward current consumption and operating G-5-4 Optical Characteristics
temperature characteristics are as follows. Ta=25°C
; g 480 Item Symbol| Conditions [Specifications| Unit
LED forwar Surface brightness le= 240 mA| 4.5 min.
current (panel upperside) | B | v =0V 5typ cd/m?
consumption 280 opr 20mi -
(mA) I LED brightness L {lg=240mA SOTm. cd/m?
0 25 50 yP.
Temperature(°C) LED service life 50,000 typ. h
LED color Yellowgreen
. STN Transﬂecﬁve, . H_1 Power Su pply
Built-in EL Backlight type
VoD
Item L203421J000 l (+5V)
Mechanical Characteristics A ViICH—> VR = 1~10 k) -
Absolute Maximum Ratings B (0V)
Electrical Characteristics C Vss .
Optical Characteristics D-2 VELG Common Common
Recommended Operating Voltage E EL Inverter =
Vel Output Input (+5V)
H-2 Dimensions Unit : mm
General tolerance: £0.5
98.0+10
25 930403 (25) 11.6 max.
15 254X15=38.1 & Y 53
x Y4
“ N7 Y Ve
o~ 8 ~ 1Y
CNY kY n
0 Q‘ ! 16
B 4R E = @ 3:
-- -- Vae
ol @ Sz ——=—=== . 3~ IC mounting side
218 = |4t
22 s e 3
8 :P’ [ == == R —VEL
[ __ . IC mounting side
- -]
ole IR
= N 1le — S RNEE =P
< Mo 2 i’
& ene " \ve |
e 75 38.1 - 1602 40 max
13 704 (11.9)
85 760203 (85)
15 00 (1.5)
355
295 06
| 05| | 0o
(. . o
g O "EL a1
” asnnal \
L.
T
8 b~ 3
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H-3 Pin Functions

H-5-3 Emission Characteristics

ltem Conditions Specifications| Unit
i When applying rated ;
Initial v%ecggeg 35min. | 4m2
brightness(B) 1>0°C,70%RH (in darkroom)| 45 tyP-
Service life Used continuously down
when applying |to half of initial brightness 1500 h
rated voltage 20°C, 70%RH
Service life Used continuously down
when used with | to half of initial brightness 3500 h
aninverter 20°C, 70%R
Color of light White -
. x=0.315typ
» When applying rated  {y=0.375typ
Chromaticity voltage x=0.285min.{ —
coordinates 20°C, 70%RH y=0.345min
(in darkroom) x=0.355 max
y=0.415 max.

H-6 Suitable Inverter 5A
H-6-1 Electrical Characteristics (when combined

No/No.| Name Function
1117 v GND
2 |18 Voo Power supply voltage + 5V
3119 Vic Liquid crystal driving voltage
4120 RS L:Instruction code input
H: Data input
5121 RW L:Data write (LCM «MPU)
H:Data read (LcM»MPY)
6 |22 E Enable
7 {23 DB, Data bus line
8 |24 D8, Data bus line
9125 DB, Data bus line
10}26 DBy Data bus line
11127 DB, Data bus line
12128 DBg Data bus line
13129 DBg Data bus line
14|30 DB, [Databusline
15131 - NC -
16|32 NC -
H-4 Block Diagram
o8y .................. , ..... HiRingsigRal T
$ C Serial 4 > 5
DB," | ontroller| ya4a _
RS —> KS0066 Segment S%gynent ~ Segrnent :
R —> or signal river driver
E— equnvalent% @ , —,
Voo >t
Vg = LCD
e T conmen VAR Ay
gsngnal Segment ‘) Segment
l’> driver driver
Ay
v\s/f::-l EL |

H-5 EL Lamp (white)
H-5-1 Environmental Characteristics

tem Symbol Conditions Specifications
Operatin PP
temperature rgange Topr 20°Cto +50°C
Storage T apo o
temperature range| ‘9 20°Cto +60°C
Soldering heat- o o No terminal
resistagnce 270°C£5°C,3smax. | apnormality
Th -20°C30min.% No defect on
ermal shock +60°C 30 min. 5 cycles] appearance
H-5-2 Electrical Characteristics
Item Symbol Conditions Spec. | Unit
Electrostatic C =1kHz(in darkroom) | 7 0typ.| nF
capacity EL 2 VAC
When applying rated 4.5 max.]| ma
Current e | oltage. 0%C. J0%RH |30 typ.
Max\llrglté?g;ated Ve Sine wave, 1 kHz 150 |Vrms
Rated voltage | Vg, Sine wave, 400 Hz 100 {Vrms
Isolation voltage gﬁgvvsgcge’gg arz'q,m,mn 1500 {Vrms

-52-

with EL lamp)
Item Symbol Conditions Fpecifications| Unit
Oscillatin
froquency | v Jra=25°Cvy=5vDC| 3504P- | hg
Outputvoltage | Vour [Ta=25°C,V|y=5VDCI 95 typ. v
Output current | loyr [Fa=25°C,V)y=5VDC} 1.5typ. mA
Input current Ta=25°C,V)y=SVDC| 45typ. mA
Input voltage 5 typ. vDC
Initial brightness Ta= 25°C,V|N =5VDC 35 typ. ked/m?2
Surface brightness| Ta=25°C,V;y=5VDC
(pane! upper side)l Bp Vopr = OV 3.5typ. fed/m?
H-6-2 Tolerance (inverter only)
" ltem Specifications Unit
Input voltage 3.0 t0 6.0 v
Load range 5 t0 20 cm?
H-6-3 Maximum ratings ( inverter only)
ltem Specifications Unit
Input voltage 7.0 \
Load range 25 cm?
Operating temperature range -10to+60 °C
Storage temperature range -20t0+70 °C
H-6-4 Dimensions (Unit: mm)
i 7 A |PinNo. Functions
1 ~ B ;
i S ‘Input :5V DC
! + Common :GND
1 w
H ~ Output
! A
I 1 (=3
" B +l
" I Y
1 \ O n
: Y -
; - 4
1
1 <)
! -l ©
1 -
3! v
i Y
105 | I\
- 16 3-30.7




Wide Temperature Range STN LCD Module
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L2034

W Specification B Reflective type
J. Absolute Maximum Ratings oy o 13032007000
. . — Mechanical Characteristics A
Item Symbol| Conditions Min. Max. Unit - -
Absolute Maximum Ratings J
Powelr supply | Vop -03 6.0 v Electrical Characteristics K
voltage Vi Vpp-12.0| Vpp v - —
Optical Characteristics L
Input voltage | Vi -03 [Vop+03] V Recommended Operating Voltage M
Operating temp.| Topr . =20 +70 °C Reflective type
Storagetemp. | Tyq -30 +80 °C Power Supply F-1
Storage <a8hrs | +20 +85 |%RH Dimensions F-2
humidity <1000hrs| +20 | +65 |%RH Pin Functions F-3
Block Diagram F-4
K. Electrical Characteristics B Built-in LED Backlight type
Vop=5V£5% Vg =0V Ta=-20°Cto+70°C
- Item L2034B1P00O0
Item Symbol | Conditions | Min. | Typ. | Max. [Unit — —
Powersupply| Voo 475|500 |525] v Mechanical Characteristics A
voltage Voo-Vic 201 - 110 v Absolute Maximum Ratings J
In‘ut High| Vi, 22 = |vpp | V Electrical Characteristics K
voFtage Low| Vi, 0 - los |V Optical Characteristics L
OL:t'put High| Voui |-lon=0.205mA{ 24| — | - | v Recommended Operating Voltage M
voltage Low| Vg4 loo=1.2mA | - - 04|V Transflective Built-in LED Backlight type
Current Iop 33 = 2§°\$ - |29 1] 40 |mA Dimensions G-2
consump tion I VL'2°= 0.2V - 121 20 | ma ::n F;;Ftions 2:2
Clock oscillation Resistance ock Diagram
frequency fosc oscillation 140 | 220 | 300 | kHz LED Circuit Diagram G-5-1
+ Applied to DBy~DB,, E, RW, RS Electrical Characteristics (LED) G-5-3
+* Applied to DBy~DB, P. LED Backlight
L. Optical Characteristics P-1 Absolute Maximum Ratings
The background color is affected by ambient Ta=25°C
epe Item Symbol|Specifications| Unit
temperature, and the response characteritics —
. LED forward current consumption e 480 mA
deteriorates at low temperature. LED reverse voltage A 8 v
LED allowable dissipation Pp 2.0 w

- Reflective/transflective type

Viewing angle: 6 o’clock(@ = 0°), Ta = 25°C,

V.. = 48V, Backlight OFF
ltem Symbol| Conditions |Min.|Typ. |Max.|Unit
-| - 0
. 6, CZ20
Viewing angle 6, 520° 50 | = | — |deq.
62 - 61 a 50 - -
Contrast C |6=20°2=0° 2 3 -1 -
Response time(rise)| ton 6 =0° - | 50 | 80 ms
Response time(fall)| tos 2=0° - |100( 160
Response time(rise}| ton | T=a0"_' %:CO" - [200]320|
Response time(fall)| torr | v, = 49V | = |450]720
R imelri 6=0%2=0"1 — [1500{2400
esponse t{me(rlse) ton Ta = —20°C ms
Response time(fall)| toe Voo = 5.0V | — 1500(2400

M. Recommended Operating Voltage

The recommended value of (V) for an ambient

temperature is as follows.

Voor = Vop = Vic

Temperature('C) -20 0 25 70

5.0 49 48 4.2

Vopr (V)

.53-

* LED forward current consumption and operating
temperature characteristics are as follows.

LED forward
current
consumption 139
(mA) . |
- 20 25 70
Temperature(°C)
P-2 Optical Characteristics
Ta=25°C
Item Symbol| Conditions |Specifications| Unit
Surface brightness B lg =240 mA*| 4.5 min. d/m2
(panel upper side) P Vopr= 0V 5 typ. cdim
. 40 min.
LED brightness L |le=240mA*| o4 typ. cd/m2
LED service life 50,000 typ. h
LED color Yellowgreen

* The forward current depends upon the temperature.
Especially, it must be decreased at high temperature.

For temperature dependence, refer to forward current

reduction characteristics
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H Features of L.2462 Series

- 24 characters X 2 lines

- 5X7 dot matrix + cursor

- 1/16 duty

- 5V single power supply

B Specification
A. Mechanical Characteristics

item Specifications {Unit,
Module size (HxV xT) ’
(Reflective / built-in EL backlight type) | 18-0%36.0x11.3jmm
Modulesize (HxXVXT)
(Built-in LED backlight type) 118.0x36.0x15.8/mm
Viewing area (H x V) 945x17.8 mm
Charactersize (5x7 dot, Hx V) 3.20x4.85 mm
Dotsize (H x V) 0.60x0.65 mm
Dot space 0.05 mm
Center to center dimension of 1130x31.0 |mm
mounting holes (H x V)
Weight (Reflective type) 40 g
Weight (Built-in LED backlight type) 60 g
Weight (Built-in EL backlight type) 45 g
H:Horizontal, V:Vertical, T: Thickness (max.)
B. Absolute Maximum Ratings
Vss = 0 V
Item Symbol|Conditions{ Min. Max. Unit
Powersupply | Vpp -0.3 7.0 \
voltage Vie Vop-7.0 [Vop+03 ]| V
Input voltage Vin -03 |Vpp+03
Operatingtemp.| Too 0 +50 °C
Storagetemp. | Tgq -20 +60 °C
Storgge <48 hrs +20 +85 %RH
humidity <1000 hrs| +20 +65 |%RH

C. Electrical Characteristics
VDD= SVt 5%, Vss =0V, Ta = 0°C to 50°C

ltem Symbol | Cond:.ions [Min.| Typ. [Max.| Unit
Power supply Vop 4.75|5.00]5.25| V
voltage Vpo-Vic 30 - |60 | Vv
Input' High] Vi, 22| = |vppl V
voltage |ow| Vi, o|-fos]| vV
Output High| Vouy |-1oy=0.205mAl24 | — | — | v
voltage {ow| Vo | lo=1.2mA [ = | — joa]| v
Current lob 1\}a =_2§°5 - |25|40]|mA
consumption e e‘zc P - o5 |10 |mA
Clock oscillation | ¢ Resistance | 190|270 {350 | kHz
frequency o oscillation
* Applied to DBy~DB; E, RW, RS
+* Applied to DBy~DB;,
*2+ TN LCD module . Vi c=0.4V, STN LCD module : V;¢=0.25V
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D. Optical Characteristics

D-1 TN LCD module(reflective type)
Viewing angle: 6 o'clock(@ = 0%, Ta = 25°C
Voor = 4.6V
Item Symbol| Conditions [Min.|Typ.|Max.|Unit
6, -] =110
Viewing angle 6, cgi::)'? 45 | = | - |deg.
02 - 61 35 - -
Contrast C 18=30°%2=0° 5 8 - | -
Response time(rise)| ton 6=0° - | 40 | 80 s
Response time(fall)| to¢ 2=0° - |120]160
Response time(rise)| 1 6=0%2=0°| — |240330
ResZonse time((faII; t::f VI: - flfv —azs 650 ™

D-2 STN LCD module (gray)

D-2-1 Reflective type

Viewing angle: 6 o’clock(@ = 0%, Ta = 25°C

Voo = 475V
Item Symbol| Conditions [Min.|Typ. |Max.|Unit
6 - - |-15
i ! cZ20
Viewing angle 6, 2=0° 55| -~ | — |deg.
6,-9, - 701 -1~
Contrast C |6=25%02=0° 2 4 | - | -
Response time(rise}| t,, 6 =0° - 1270|400 ms
Response time{fall){ to¢ 2=0° - | 60 {100
i i 6=0°02=0°| —
Response tl.me(nse) ton Ta =0 720 11100 ms
Response time(fall}| toe Veor= 5.0V | = 170350
D-2-2 Transflective type
Viewing angle: 6 o'clock(@ = 0°), Ta = 25°C,
Voo = 4.75 V, Backlight OFF
tem Symbol| Conditions [Min.|Typ.|Max.|Unit
- - [-1
. i cZ20 0
Viewing angle 6, 5=0° 50| — | — |deg.
6,-6, - 60 | - [ ~
Contrast C [6=25,2=0° 2 4 | ~ | -
Response time(rise)| ton 6 =0° - 1270400 ms
Response time(fall)] toy 2=0° ~ | 60 | 100
i i 6=0°,02=0"] —
Response tllme(nse) ton Ta 2o 720 [1100 ms
Response time(fall)} t.¢ Vopr=50V | ~ 170 | 350

E. Recommended Operating Voltage
The recommended value of ( Vypr) for an ambient

temperature is as follows.

E-1 TN LCD module

Voor = Vop = Vic

Temperature(C) 0 25 50
Vopr (V) 48 46 4.1
E-2 STN LCD module (gray)
Voor = Vop = Vic
Temperature(’C) 0 25 50
Vopr (V) 5.00 4.75 4.50




AN.No.CLCM-561E

L2462

H TN/STN Reflective type F-1 Power Supply
ttem 12462000000|L.246200J000 Voo , (+5V)
Mechanical Characteristics A A £
Absolute Maximum Ratings B B Vie VR —_—
Electrical Characteristics C C
Optical Characteristics D-1 D-2-1 Vss
Recommended Operating Voltage E-1 E-2 T VR = 1~10kQ (ov)

F-2 Dimensions

Unit: mm
118010 General tolerance: £0.5
2.5 1130403 (25) 50 16402
S & 4-025 ol 8 ’
P T 1
T A —— —— D‘
© — ”%SF = ﬂ—L]-——'\ o1 !
al s ~ 4 - - - - act PV |
sl 7 4R15 sl 3| ¢
p §I % AN ‘; == == == == g ; § ;g
g% Lz ] E - —_—— & ™
o 2| |1 - — — — ! OT=T !
i S D!
oy 5 07
— "a -
’ﬁ g 15.4 883 (96) .:_: 3 (66) 4.0 max.
120 . 945203 ®5)
15 103503 T 20) 13 max
25 1130403 (2.5)
i ' N 37
b o 32 05
J O J LU
o - o - | 06 005
g
8 [} 7‘\
gl B|° :
[ I |
' i
1
3 —
F-3 Pin Functions
No| Name Function F-4 Block Diagram
1 Vs GND DB Common signal
2 Vop Power supply voltage + 5 V So : - LCD
3 Vie Liquid crystal driving voltage DB
4 RS L:Instruction code input _@_—?‘ng&os"sef Segment Signalj“T <Eo>
H: Data input R/IW~—F3 . Segment :
- E——» OF Serial data N dri :
5 RW L:Data write (LM «MPU) Vi =3 equivalent > river :
Il T :
H:Data read (LcM->MPU) Vss—>: T;mlng slgr}al (T :
E Enable VLC—> ..................................

6

7 DBy Data bus line
8 DB, Data bus line
9 DB, Data bus line
10| DBy Data bus line
11 DB, Data bus line
12 DBs Data bus line
13 DBg Data bus line
14| DB, Data bus line
15 NC -

16 NC -
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B STN Transflective,
Built-in LED Backlight type

G-1 Power Supply

VbDp +r—e
~ ftem L2462B1J000 VR R (+5V)
Mechanical Characteristics A Vic > -
Absolute Maximum Ratings B
Electrical Characteristics C Vss (ov)
Optical Characteristics D-2-2 ViED
Recommended Operating Voltage E-2 LED VR = 1~10k§2
Vieoe R=60
General tolerance: 0.5
1180+10
25 1130+03 (2.5) 100 max. , 16+02
& ) 9.5]
<l & 4-025 Al ~ 69
0O i
e F a5 ; a1 e a
8¢} C ~lo
© 154415 <t |
ol | ~ - - - - bacl RPN o]
el y NI 74 4-R1S N AR
ggl\%y:: == == == == :;’I't!g I
Gl =L e
5 e e - 4t
2[ 1 ) d
1 SIS L D|
— 4 !
ol 8 51 63 ©8) gz L) | | a0ma
120 945+03 (6.5) 15.8 max.
75 1035+03 ]1 (20)
25 1130403 (25) -
32 05
m l | 06 005
Ol ="
T (=]
CJ J _UJ = n ___7
-8 b
| n| e !
g 5 A
' i
V L./
1
S —_
G-3 Pin Functions G-4 Block Diagram
o] Name P———- . . ............. Commonslgnal .....................................
1 Vss |GND » ° ": 16 1cD
2 Voo Power supply voltage +5V DB, ¥
3 Vic Liquid crystal driving voltage RS—i>Controller| Segment signal 40 i &>
4 RS L:Instruction code input R/W=—=>1 K50066 - Segment
H: Data input E—> or Serial data > driver
s Datainp Vo> |equivalent
5 RW L:Data write (LM «MPU) Ve Timing signal {T
. |H:Data read (Lcmsmry) Vi 2
6 E_ |Enable Vieo—— LED
7 DB, |Data busline VLEDG
3 D8, Databuslime | B
9 DB, |Databusline G-5 LED Backlight
10| DB; [Databusline G-5-1 LED Circuit Diagram
11 DB, Databusline b e Vieo(A)
12 DBs Data bus line 3 29
13 DBy Data busline | 11l
14 DB, Data bus line a 30
15 Viep Anode ! =41 _______ VieDG(C)
16| Vieng | Cathode
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G-5-2 Absolute Maximum Ratings

Ta=25°C

G-5-3 Electrical Characteristics

Ta=25°C
Item Symbol |Specifications| Unit ltem Symbol | Conditions | Min. | Typ. |Max. | Unit
LED forward current consumption®*| I 300 mA LED forward Ve |[lg=150mA| 38 |41 44| V
ED m v n v input voltage
reverse Vf) age R LED reverse - ey — B
LED allowablie dissipation Pp 1.3 w current
* LED forward current consumption and operating G-5-4 Optical Characteristics
temperature characteristics are as follows. Taw25°C
300 Item Symbol | Conditions [Specifications| Unit
LED forward Surface brightness lg= 150mA] 8 min.
current : B F cd/m2
- (panel upper side) P Vope= 0V 10 typ.
consumption 175 0 min
(mA) L LED brightness L [tp=150mA} 4 typ. cd/m?
0 25 50 -
Temperature(°C) LED service life 50,000 typ. h
LED color Yellowgreen
B STN Transflective,
Built-in EL Backlight type H-1 Power Supply
ftem L246221J000 Vbbb t ( sv)
+
Mechanica! Characteristics A v i
Absolute Maximum Ratin te VR = 1~10k{) T
gs 8 (ov)
Electrical Characteristics C Vss
Optical Characteristics D-2-2 v Common Common
ELG
Recommended Operating Voltage E-2 EL Inverter oL
Ve Output Input (+5V)
H-2 Dimensions Unit: mm
General tolerance: 0.5
1180+10
25 113.0%03 25) 50 16402
a3 4-025 1.5 Vas  w| 3
w - / -
N1/
P s al e — 1 MLfele
o - 1904»15{ ~ Sroel
Q| ] = — - - - - = [l IS
12l 7l % 4R1S H-15 2l 9
§ §l ; %\.Qx/ == == == == ﬁ.: ; § g
@) . o 3 . . __ __ T — IS
A AP L SR
Il T e s
> A B\
ol 8 (5. 883 08) ag Ol
o 120 945403 ©3) Ve
15 1035403 ]. (20) 11.3 max.
25 1130403 25
37
F ]ﬂ 32 05
_ ) ol O 005
- N S R AN 13| %] -T[——
8 P
ol 0| O !
8 & R
! i
]
S b~
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H-3 Pin Functions

H-5-3 Emission Characteristics

-58-

No| Name Function ftem Conditions Specifications| Unit
1] Ve |GND Initial When applying rated 30 min.
brigh 8 voltage cd/m?2
2| vpp | Powersupplyvoltage +5V rightness(B) |30°¢c,70%RH (in darkroom)| 35 tyP-
3 Vic Liquid crystal driving voltage lzervice Ilife U;edfco?tinuously down
X : ; when applying [to half of initial brightness 1500 h
4 RS L.lnstruc'tuon code input rated voltage 20°C, 70%RH
H: Data input Service life | Used continuously down
5 RW L:Data write (LcM «MPU) when used with jto half of initial brightness 4000 h
H:Data read (LcM-mpU) an inverter 20°C, 70%RH
5 E Enable Color of light White -
- x=0.315typ.
7 DB, Data bus line B o When applying rated y=0.375 t§g
8 DB, Data bus line Chromaticity voltage x=0.285min.| =
. i i 20°C, 70%RH y=0.345 min.
9 DB, Data bus I!ne coordinates (in darkroom) Y- 0.355 max.
10 DB3 Data bus line y=0.415 max.
11} DB, |Databusline H-6 Suitable Inverter SA
12} DB |Databusline H-6-1 Electrical Characteristics (when combined
13 DBg Data bus lfne with EL lamp)
1: ?\IBC-’ Data bus line ltem Symbol Conditions Kpecifications] Unit
v T 2;‘&'5;‘,‘,’;3 fivv fra-25°Cvy=5vDC| 350WP- | W
. Output volt \ [Ta=25°C,V|y=5VD typ. A
H-4 Block Diagram utputvoltage | Vour [T2=25°C.Vin=5VDC| 95typ
f e teeenetree et ierteereteareta et et otn ettt naetaenenranerrrnanens Outputcurrent | lgyr [T2=25°C,Viy=5VDC| 1.51typ. mA
DB, . Commonssignal : Inputcurrent | Iy [Ta=25°C,Vn=5VDC| 45typ. | mA
§ j1e LCD Input voltage Vin S typ. vDC
DB; ¥ : : Initial brightness o 35typ.
RS—T>{Controller| Segment signalj“r <50> r bg. . 8 Ta=25§C,V,N=5 vDe P dim?
R/W—>{ KS0066 : Segment : %ur ac]e rg t_ndes)s B, a=25 C,\i,N=5VDC 7 typ. L d/m2
E—— or Serial data o driver : panel upper side opr =
V\?o‘*. equivalent Timing signal {T H-6-2 Tolerance (inverter only)
ss_ :
Vi T 3 : Item Specifications Unit
VeL— EL input voltage 3.0 t06.0 \%
VeLs : Load range 5 t020 cm?
H-5 EL Lamp (white) H-6-3 Maximum ratings (inverter only)
H-5-1 Environmental Characteristics ftem Specifications | Unit
— — input voltage 7.0 \Y
. Iten:. Symbol Conditions Specifications Load range 75 P
eratin -
tempeprature rgange Topr ~20°Cto +50°C Operating temperature range -10to +60 °C
Storage ape o Storage temperature range -20to+70 °C
temperature range Tsta 20°Cto +60°C
Soldering heat- o 4 co No terminal H-6-4 Dimensions ( Unit: mm)
resistance 270°C£5°C,3s max. | apnormality e 'y
-20°C30min. & No defecton E i Pin No. Functions
Thermal shock +60°C30 min. 5 cycles| appearance : ,; 1 Input :5V DC
H-5-2 Electrical Characteristics i ':' 2 Commor. :GND
— - : ~ 3 Output
ltem Symbol Conditions Spec. | Unit —
Electrostatic C f=1kHz(indarkroom) Is s+yp.| nr —1
capacity EL 2 VAC P i : i 2 A
) When applying rated [3.0 max.| ma [ T | +l
Current B | voltage, 2o¥c, 70%RH [2.21typ. m ; nY
_ ' : ©
Max:lr‘;\ILtJ;ng;ated VL Sine wave, 1 kHz 150 [Vrms : v v n
. -
Rated voltage VeLz Sine wave, 400 Hz 100 [Vrms i y
) Between lead and film i A
Isolation voltage Sine wave ,50 Hz,1min.| 1500 |Vrms i °
i ~| ©
i —
3 2 ¥
§
N Y
10.5
3> 3-@0.7
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Wide Temperature Range STN LCD Module

B Specification M Reflective type
~ J. Absolute Maximum Ratings oy oo T 326200P000
55 =
— - Mechanical Characteristics A
Item Symbol|Conditions| Min. Max. | Unit -
Absolute Maximum Ratings J
Powelr supply | Voo 03 7.0 v Electrical Characteristics K
voltage Vic Vpp=7.0 | Vpp+03 | V
Optical Characteristics L
Inputvoltage | Vi “03 |Vop+03] V Recommended Operating Voltage M
Operatingtemp.| Tep, © =20 +70 °C Reflective type
Storagetemp. | T -30 +80 °C Power Supply F-1
Storage <48 hrs +20 +85 |[%RH D.lmenSIo.ns F-2
humidity <1000hrs| +20 | +65 |%RH Pin Functions F-3
Block Diagram F-4
K. Electrical Characteristics B Built-in LED Backlight type
Vpp = 5V#5% Vg =0V Ta = —20°Cto+70°C
o - . Item L2462B1P000
Item Symbol | Conditions |Min.| Typ. | Max. |Unit —— —
Powersupply | Vpo 4.75}500)525] v Mechanical Characteristics A
voltage Voo-Vic 301 -~ |60 | V Absolute Maximum Ratings J
ln*ut High| Vi 22| = |veo | V Electrical Characteristics K
voitage Low| V., 0 - o6l vV Optical Characteristics L
OJt‘;aut High| Vour |-lon=0.205mA] 2.4 | - - |v Recommended Operating Voltage M
voltage Low| Vg4 lor=1.2mA - - |04 |V Transflective Built-in LED Backlight type
Current 'op '\r/a = 2?\9 - | 25| 40 |mA Dimensions G-2
consump tion | ver=02v | = |05 [ 10 [mA ;iln Fkugftions gz
Clock oscillation Resistance ock Diagram -
frequency Fosc oscillation 190 | 270 | 350 | kHz LED Circuit Diagram G-5-1
+ Applied to DBy~DB; E, RW, RS Electrical Characteristics (LED) G-5-3
=+ Applied to DBy~DB, P. LED Backlight
L. Optical Characteristics P-1 Absolute Maximum Ratings
The background color is affected by ambient Ta=25C
", item Symbol|Specifications| Unit
temperature, and the response characteritics —
K LED forward current consumption g 300 mA
deteriorates at low temperature. LED reverse voltage Ve 8 v
LED allowable dissipation Po 1.3 w

- Reflective/transflective type
Viewing angle: 6 o'clock{(@ = 0°), Ta = 25°C,

Voo, = 4.8V, Backlight OFF
item Symbol]| Conditions [Min.|Typ.|Max.jUnit
- - 0
. 8, cZ20
Viewing angle 6, 2=0° 50 | - | - |deg.
6,6, - 50 [ - | -
Contrast C 186=20°%2=0° 2 3 - -
Response time(rise)| ton 6 =0° - | 50 | 80 ms
Response time(fall)| toe o=0° - 11001160
R ime(ri 6=0°%2=0"| - |200}320
esponse tl.me(nse) ton Ta = 0°C ms
Response time(fall)| to¢ Vo= 49V | = 4501720
Response timelri 6 =0°%2=0" — [1500|2400
esponse tl'me(rlse) ton Ta = —20°C ms
Response time(fall){ tot | v, =50V | ~ 1500{2400

M. Recommended Operating Voltage
The recommended value of ( Vp, ) for an ambient

temperature is as follows.

Voor = Vpp =~ Vic

Temperature(’C)

-20

0

25

70

Vopr V)

5.0

49

4.8

4.2

-50-

* LED forward current consumption and operating
temperature characteristics are as follows.

300
LED forward
current
consumption g
(mA) : I
-20 25 70
Temperature(°C)
P-2 Optical Characteristics
Ta=25°C
ltem Symbol{ Conditions [Specifications| Unit
Surface brightness 8 1¢ =150 mA* 4 min. d/m?
(panel upper side) P Vopr= 0V 5typ. cd/im
. B 40 min. 2
LED brightness L |le=150mA* o typ. cd/m
LED service life 50,000 typ. h
LED color Yellowgreen

* The forward current depends upon the temperature.

Especially, it must be decreased at high temperature.

For temperature dependence, refer to forward current

reduction characteristics.
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M Features of L4051 Series

- 40 characters X 1 line

- STN LCD is used

- 5X10 dot matrix + cursor

- 1/11 duty

- 5V single power supply

M Specification

A. Mechanical Characteristics

item " Specifications [Unit
Mﬁ‘ﬂﬁéﬁiﬁ“é;’e’)‘ n 182.0x33.5x 11.3[mm
Viewing area (H x V) 154.4x15.8 mm
Charactersize (5x7 dot,Hx V) 3.15x7.90 mm
Dotsize (Hx V) 0.55x0.70 mm
Dot space 0.10 mm
Center to center dimension of 175.0x265 |mm
mounting holes (H x V)
Weight (Reflective type) 70 g
H:Horizontal, V:Vertical, T:Thickness (max.)
B. Absolute Maximum Ratings -
Ves = 0V
ltem Symbol|Conditions{ Min. Max. | Unit
Power supply Vop -0.3 7.0 \
voltage Vic Vop-7.0 [Vpp+03 ][ V
Input voltage Vin -03 [Vpp+03| V
Operating temp.| Top 0 +50 °C
Storage temp. Tag -20 +60 °C
Storage <48 hrs +20 +85 |%RH
humidity £1000hrs]  +20 +65 |%RH
C. Electrical Characteristics
Vpp= 5V£5%, Vg = 0V, Ta = 0°C to 50°C
ltem Symbol | Conditions |Min. | Typ. [Max.|Unit
Power supply Voo 4.75{5.00{5.25| Vv
voltage Voo - Vic 30| - {60 v
Input”  High| Vi, 22| = |Vpp!l V
voitage Low| v, 0| -1]o06}V
output  Highl Vour |-loy=0.205mAl24 | ~ | = | V
voltage Low| Vg, | loo=1.2mA | — | — Joa]| v
Current Ip Ta = 25°C - |30{45|mA
consumption he \\//L%D:o.s“\\// - 1015 ma
Clock oscillation | ¢ Resistance | 140 | 220 | 300 | kHz
frequency o oscitlation

* Applied to DB,~DB; E, R’W, RS
++ Applied to DBy~DB,
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D. Optical Characteristics (STN gray type)
- Reflective type
Viewing angle: 6 o’clock(@ = 0°), Ta = 25°C

Voor = 4.6V
ltem Symbol| Conditions |Min.|Typ.|Max.|Unit
I il cz20 41T
Viewing angle 6, & =0° 55| - | — |deg.
6,-8, 70 -1}~
Contrast C |8=20°2=0° 2 4 | - | ~-
Response time(rise)| t,, 6 =0° - 1130|200
Response time(fal)[ tor 2=0° T80 [120]™
Response time(rise)| to, |6 =0%2=0%| ~ 1220|330
Response time(fall)| toe Voo = 49V | — [360 550

E. Recommended Operating Voltage
(STN gray type)
The recommended value of ( Vop, ) for an ambient

temperature is as follows.

Voor = Vpop = Vie
50
4.2

0
49

25
46

Temperature('C)
Vopr (V)




AN.No.CLCM-561E

L4051

H STN Reflective type

F-1 Power Supply

(+5V)

ltem L4051004000 Voo .
Mechanical Characteristics A L
Absolute Maximum Ratings B Vic » S VR —
Electrical Characteristics C
Optical Characteristics D Vs
Recommended Operating Voltage E Y VR = 1~10kQ (ov)
F-2 Dimension .
ensions Unit : mm
General tolerance : 0.5
350 . 175.0 _i i‘_s_) - 50 __‘lmAs:o.z
2 I b '] |
- 1 I 1, [« 1 1 I— »d } apuen
S| O Ee SEG) i
Sl 25.] 0. 250 N oya]-
et - -- -- “F—=—F o
w ~ o
S —2|3%1 = = - — l =1
! AR
5 (= , . , — ) 24 8
E N // 19.15 ! 149.4 4.0max.
- / 16.7 ' 1544 !
14-010202 / "7 163.5
y 1820 21.0 11.3max,
i -
(=) J J___ [ ] ]
T\ height
.75
L 3.15 0.6
055 | 4 01
)
J
5|
;1 .
]
&
1
|
F-3 Pin Functions
No.| Name Function F-4 Block Diagram
presees e T I
11 Vs [GND DBy signal
S U
Le iquid crystal driving voltag 7 i | controller Ise
- - | gment
4 | RS |[L:Instruction codeinput, H: Datainput RS ™1 "ks0066 |signal a0 @ 4(}
5| RW |L:Datawrite (lcMeMPU), H: Data read (LcM-MPU) R/W E; or - Segment Segment
6! E |Enable v E_,E equivalent| Serial data driver || driver
DD ¢ PR
7 | DBy |Databusline Vs o 3T|m|ng signal VS /T
8 | DB, |Databusline VLc_yg
9T 08, [Databushine | s
10| DB3; |Databusline
11| DB, {Databusline
12} DBg [Databusline
13| DBg [Databusline
14| DB, |Databusline
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AN.No.CLCM-561E

M Features of 14052 Series
- 40 characters X 2 lines
-5X 7 dot matrix + cursor

D. Optical Characteristics
D-1 TN LCD module (reflective type)
Viewing angle: 6 o'clock{@ = 0°), Ta = 25°C

/16 dut Yoo =28
-1 uty Iltem Symbol| Conditions [Min.}Typ.|Max.|{Unit
- 5V single power supply 0, - — 1 -1
. . = 2.
Bl Specification Viewing angle 6, Cg _0? 45 | ~ | = Jldeg.
A. Mechanical Characteristics 6,6, 351 - | -
ificati - Contrast C |9=30°2=0° 5 | 8 | — | -
ltem Specifications  |Unit Response time(rise)| to, 9 =0° - | ao | 80 e
Module size (Hx V xT) . : —o° —
(Reflective / built-in EL backlight type) 182.0x33.5x11.3imm Response time(fall)[ tos - io ; = 120 | 160
: Response time(rise)| 1, =0, 0= — [240 {330
Module size (HxVxT) - n Ta = 0°C ms
(Built-in LED backlight type) 182.0x33.5x16.3jmm Response time(fall| torr | v, = 4.8v | — | 425650
Viewing area {H x V) 1544x15.8 mm D2 STN LCD dul
Character size (5x 7 dot ,Hx V) 3.20x485 |mm ) n'10 ule (gray)
Dot size (Hx V) 0.60x0.65 |mm D-2-1 Reflective type
Dot space 0.05 nm :/hew;n% a;;g\}e. 6 o'clock(@ = 0°), Ta = 25°C
Center to center dimension of 175.0x26.5 {mm Item Symbol| Conditions |Min.|Typ. [Max. |unit
mounting holes (H x V) ? P
Weight (Reflective type) 70 o ! cZ20 —
Viewing angle 6, N 55 { — | — ideqg.
Weight (Built-in LED backlight type) 95 70 2=0 7o T = 1=
2-6,
Weight (Built-in EL backlight type) 75 Contrast c lo=25°2-0° 2 2l -] -
H:Horizontal, V:Vertical, T: Thickness {max.) Response time(rise)| t, 6 =0° — | 270 | 400
B. Absolute Maximum Ratings - - o ms
Response time(fall)] to =0 - | 60 | 100
= V -] ©
- P P — v Vs S 9t Response time(rise)] t,, |© '?ao . %;—'co = |720 1100}
em mboljConditions in. ax. ni - =
y Response time(fall)| to¢ Vepr= 5.0V | — | 170350
Power supply Voo -0.3 7.0 Vv
voltage Vie Vop-7.0 | Vop+0.3 | V D-2-2 Transflective type
Viewing angle: 6 o’clock(@ = 0°), Ta = 25°C,
Input voltage Vin ~03 |[Vpp+03] V Vo = %.759\/’ Backlight OFF
Operatingtemp.| Top, 0 +50 °C ltem Symbol| Conditions |Min.|Typ.Max.|Unit
Storagetemp. | Tyg -20 +60 | °C 6, c=20 - |- [-0
Storage <48 hrs +20 +85 |{%RH Viewing angle 5 626 2 =0° zg ~ | = |des
humidity <1000 hrs| +20 +65 |%RH 2”7
Contrast C |6=25°,2=0° 2 4 | - |-
C. Electrical Characteristics Response time(rise)] ton 6=0° — 1270j400]
Vpp= 5V 5%,V = 0V, Ta = 0°C to 50°C Response time(fall)} t,¢ @=0° - | 60 | 100
. . - =0°
tem Symbol | Conditions |Min. | Typ. |Max.iUnit Response time(rise)] to, | o T"a°='°o°—c° = 720 11100 ms
Power Supply VDD 475]5.00(5.25 Vv Response tlme(fa”) toff Vopr =50V - 170 | 350
voltage  |v,,-v 30 - |60 Vv
v Ds = > v " E. Recommended Operating Voltage
Input ! IH? : - DD N .
V°|‘f)age Low| WV, 0 - tlos| v The recommended value of ( V,p, ) for an ambient
output: High| Vou: |-low=0205mal24] - [ - [ v temperature is as follows.
voltage ow| V loo=12mA | - | - |oa} v
M on Jo” =7 E-1 TN LCD module
Current Ipo '\rla ’=_Z§$ — |3.0]45|mA Voor = Vpp — Vic
consumption e crr - | 10115 mA Temperature('C) 0 25 50
Clock oscillation | ¢ | Resistance | 429|220 |300 | kHz Vopr (V) 48 46 4.1
frequency oscillation

+ Applied to DBy~DB,, E, RW, RS
** Applied to DBy~DB,
#+* TN LCD module :V¢=0.4V STNLCD module:V,¢=0.25V

E-2 STN LCD module (gray)

Voor = Vpp = Vic

Temperature(C) 0

25

50

Vopr (V) 5.0

4.75

45
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L4052

M TN/STN Reflective type

F-1 Power Supply

Item L4052000000{L405200J000 Voo . (+5V)
Mechanical Characteristics A A é
Absolute Maximum Ratings B B Vic »=VR —
Electrical Characteristics C C
Optical Characteristics D-1 D-2-1 Vs
Recommended Operating Voltage E-1 E-2 05 VR = 1~10kQ) (ov)
-2 Di ion .
F-2 Dimensions Unit : mm
General tolerance : 0.5
; s i . 175.0 o f‘t!.S) - 50 1.610.2
- _J_; _ = — _r -, o — =
° Z’Lﬁ;z_u > @ =l e ) B
<14} ( -- -- © 2
ale | 380 . . ) ol e o 3
NEEIER AR -- B ] SREE 1
o —J—2 21 - —-~—~
B — = = = = =50 218 =
Pyt
s / e 1475 I B 7.3max. 4.0max.
167 154.4 (10.9) =
14- $1.0 20.2 117 ] :( 8)
T021s $05:02  tiome
1§ L
Ch _° L ___d __ U yLT
"\ IC height
a7
a2 | os
- 0.6 | 0.05 ’
F-3 Pin Functions F-4 Block Diagram
- R P TR R R R
No.| Name . Function b, Jsignal
1| vss [GND § i LCD
2| Vpp |Powersupplyvoltage+5V DBy i" [Controller [Segment {}
3| v, [Liquid crystal driving voltage RS 7> KS0066 [signal ?“T qeop 80
4| RS |L:instruction code input, H: Data input R/W ™ or ) Segment | |Segment
‘ g —>equivalent| Serialdata | driver driver
5| RW |L:Datawrite (LcM«MPU), H: Data read (LcM->MPU) v — >
6| E |Enable V:’:—» Timing signal <t < T
7| DBy |Databusline Ve >
8] DB, |Databusline ]
9| DB, |Databusline
10{ DB3 |[Databusline
11{ DB, [Databusline
12| DBs |Databusline
13} DBg |Databusline
14} DB, |Databusline
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AN.No.CLCM-561E

L4052

B STN Transflective, G-1 Power Supply
Built-in LED Backlight type Voo
Item L4052B1J000 VR R (+5V)
Mechanical Characteristics A Vic > o
Absolute Maximum Ratings ]
Electrical Characteristics C Vss (ov)
Optical Characteristics D-2-2 .
Recommended Operating Voltage E-2 LED VR = 1~10k{}
VLEDG R=350
Unit: mm
G-2 Dimensions General tolerance: 0.5
" 35 175.0 3.9 10.5max. 1.6+0.2
- anode (A) I = (100X
1 = 1 [ 1 [ p S e n W 1 _—— N = .£
"9 2.&.&2.23354 o & Sl o |
o 58 E Ry —n i R |
Nl e bod = il I :
g ! = = |~
—& T i — = = e 7‘h"—_:'°°-} ,
@ = 19.7 1475 cathode (O "V’g‘_l 016). | a0max.
c 16.7 1544 (10.9) = \ -
14-¢1.0£0.2 1K 163.5 - (6.8) 4-¢3.540.2 16.3max.
182.0£1.0 e
L 33
& ) - - 0 __J ,tsﬁ 3.2 0.5

N\ IC height

0.65
lP
o
o
L

5.95
5.55
0.05
]
L
U
oo
0oa

i

G-3 Pin Functions G-4 Block Diagram
| Name Function . Common

: signal
Vss |GND Ds“"@ r— " LeD

Vpp | Powersupply voltage +5V

DB : Segment
Vic |Liquid crystal driving voltage ;{s—-:-)-c?(ggggse[ sig?wal mi.wT 40} @

pd
]

D8; |Data bus “,ne G-5-1 LED Circuit Diagram
DBg | Data busline

DB, |Databustne | L L7777 Viep(A)
3 51
4 52
"""""" VieoG(C)
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1
2
3
4 RS L:Instruction code input, H: Data input R/w~—§> or | - Segment Segment
5| RW |L:Datawrite (LcM«MpU), H: Data read (LcM-+MPU) g —P-jequivalent| Serialdata | driver driver
r Vo>
6] E |Enable N Timing signal j} 1 r
7| DB, |Databusline V”—)E 3
- wc -
8 | DB, |Databusline Vieo— ED
9 | DB, [Databusline VL0IEDG™] :
10 DB3 Data bus line L et emennsaenasonnansentocsosanesneesianitasonisantnteitatarisseirorsoen
11| DB, |[Databusline G-5 LED Backlight
12 :
13
14
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G-5-2  Absolute Maximum Ratings

G-5-3 Electrical Characteristics

Ta=25°C Ta=25°C
ltem Symbol[Specifications| Unit item Symbol | Conditions {Min. | Typ. | Max. | Unit
LED forward current consumption® | I 520 mA LED forward Ve lle=260mA|38 |41 |44 v
tD m v Py v input voltage
reverse v-o age. R LED reverse R ve=8V | = | = |26 |ma
LED allowable dissipation Pp 2.24 w current
* LED forward current consumption and operating G-5-4 Optical Characteristics
temperature characteristics are as follows. Ta = 25°C
520 ltem Symbol | Conditions |Specifications| Unit
LED forward - -
t Surface brightness lp=260 mA 8 min.
current (pane! upper side) Bp Vopr=0V 10t cd/m?
consumption 303 ] p PP opr = 0 yp-
(mA) LED brightness L |lg=260mA min. cd/m?
0 25 50 s f 50 typ.
Temperature(°C) LED service life 50,000 typ. h
LED color Yellowgreen
M STN Transflective, H-1 Power Supply
Built-in EL Backlight type
VbD t
item L405221J000 (+5V)
Mechanical Characteristics A Vic—> VR = 1~10kQ v
Absolute Maximum Ratings B (ov)
Electrical Characteristics C Vss +
Optical Characteristics D-2-2 VELG Common Common
Recommended Operating Voltage E-2 EL Inverter =
VEL™ Gutput Input (+5V)
H-2 Dimensions Unit: mm
General tolerance : 0.5
3
VeL Veie %
35 175.0 3.5 B 50 1.620.2
0 185, °
] 2 g i
1 I 1 [ 1 I 1 ) o— 1 r [\ i
BRI 21_3 = SO 2 mp
ol $31 # B [T - I B sl S
82 # ) - e Sl R 4%
N F1 - — 5 ] EFS
. 2 : al 2 |2
5: i $ L=z T T 1 T — T 1 4= - ¥ ;é
s / 19.7 1475 = 7.3max.
- 167 1544 110.9)
14-91.020.2 11.7 163.5 . 4-$3.520.2 11.3max
182.0+1.0 ©8) o
., . . — . L.
() J ] T J pj] ar
N\ IC height 3.2 \_los
" 0.6 0.05
S
: EEEEE
wn )
G|
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H-3 Pin Functions

No.| Name Function
1] Vg |GND
2 | Vpp [Powersupplyvoltage+5V
3] Vic [|Liquid crystal driving voltage
4 RS L:Instruction code input, H: Data input
51 RAW |[L:Datawrite (Lcm«Mpu), H: Data read (tcm-MPU)
6 E Enable
7 | DBy |[Databusline
8 | DB, [Databusline
9 | DB, |Databusline
10| DBj; |Databusline
11| DB, |Databusline
12| DBs |Databusline
13| DBg [Data busline
14{ DB, |Databusline

H-4 Block Diagram

: Common
: signal
of KCa— LCD
DB; " | Controller [Segment
"RS—>1 KS0066 |[signal j‘or 4‘} ‘1/8‘}
R/IW=—P=  or Segment | [Segment
E—;—»equivalent Serial data driver - driver
Voo >
VDD—>§ Timing signal {} {T
i 3
V .
Lc
Ver—i—|
VELG = | EL

H-5 EL Lamp (whi

te)

H-5-1 Environmental Characteristics

ltem Symbol Conditions Specifications
tem p(’)eeg;a?en?ange Topr ~20°Cto+50°C
tempztgtrsgeerange Tstg ~20°Cto+60°C
> revstnce. 270°C5°C, 3 max. | Ao
Thermal shock + 6(;‘%0;8 r3;10”r1n? 'cscles r\ak) dg:s;:;g:
Yy pp
H-5-2 Electrical Characteristics
Item Symbol Conditions Spec. { Unit
Eligtggéit:f;ic . Ce |F=1 kHzéi?/ggrkroom) 88typ.| nF
il I B e
M;—.x\ilrglLt;:\g;ated Vet Sine wave, 1 kHz 150 |[Vrms
Rated voltage Vgz-| Sinewave, 400 Hz 100 |Vrms
Isolation voltage 2;?&235?8 f,'z‘ﬂf;'m 1500 |Vrms

H-5-3 Emission Characteristics

Item Conditions Specifications| Unit
i When applying rated i
o I:mal ; voltage 330 min. | 4/m2
rightness(B) [50°c,70%RH (in darkroom)| 35 tyP-
Service life Used continuously down
when applying |to half of initial brightness 1500 h
rated voltage 20°C, 70%RH
Service life Used continuously down
when used with | to half of initial brightness 4000 h
aninverter 20°C, 70%RH
Color of light White -
. x=0.3151typ.
N When applyingrated |y =0.375 typ.
Chromaticity voltage x=0.285min.[ —
coordinates 20°C, 70%RH y=0.345 min.
(in darkroom) x=0.355 max.
y=0.415 max.

H-6 Suitable Inverter 5C
H-6-1 Electrical Characteristics (when combined

with EL lamp)
Item Symbol Conditions Epecifications] Unit
Osciliatin N
freQuencg fivv fra-25°cvjy=5vDC| 480tYP. | kg
Output voltage | Voyur fTa=25°C,V;y=5VDC} 105 typ. \
Outputcurrent | loyr [Ta=25°C,V\y=5VDC| 35typ. | mA
Input current Iy [Ta=25°C,V)y=5VDC| 25typ. mA
Input voltage Vin 5 typ. vDC
Initial brightness B [Ta=25°C,Vyy=5VDC] 40typ.  ldim?2
Surface brightness a=25"C,Vjy=5VDC
(panel upper side)| Be Voor 2oV Btyp.  fkd/m?
H-6-2 Tolerance (inverter only)
Item Specifications Unit
Input voltage 3.0 to 6.0 \
Load range 25 to 40 cm?
H-6-3 Maximum ratings (inverter only)
Item Specifications Unit
input voltage 70 v
Load range 50 cm2
Operating temperature range -10to+60 °C
Storage temperature range -20to+70 °C
H-6-4 Dimensions (Unit: mm)
! A ,
! ~ Pin No. Functions
1 o
i +l Input :5V DC
HE 2 Common :GND
ﬁ]l o " Output
' A
1 o
[T | P o\ &
1 wn
1 ©
i A
i
H 1
i Y o
i of
Y 3 | 2 ~
H
N ! < ¥
105 A
-5 5 3-907
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Wide Temperature Range STN LCD Module

B Specification M Reflective type
J. Absolute Maximum Ratings

Item L405200P000
VSS = 0 \Y
— - - Mechanical Characteristics ' A
ltem Symbol{ Conditions [ Min. Max. | Unit - -
Absolute Maximum Ratings 3
Powersupply | Voo -03 7.0 v Electrical Characteristics K
voltage v Vpp~7.0 |Vpp+03]| V
Lc oo~/ pp +0. - —
Optical Characteristics L
Input voltage | Vi -3 |Vop+03] V Recommended Operating Voltage M
Operatingtemp.} Tgp, . =20 +70 °C Reflective type
Storagetemp. | Ty -30 +80 °C Power Supply F-1
Storage <48 hrs +20 +85 |%RH E.'m:ns'o.ns F-2
humidity <1000 hrs| +20 +65 |%RH in Functions F3
Block Diagram F-4
K. Electrical Characteristics B Built-in LED Backlight type
VDD= 5V+5% VS$=OV Ta = -20°Cto +70°C
" - - item L4052B1P00O0
tem Symbol | Conditions |Min. | Typ. | Max. |Unit — —
Powersupply | Vpp 47515.00|525]| V Mechanica CPTaractenst:lcs A
voltage Voo-Vic 30 _ 60 | Vv Absolute Maximum Ratings J
In*ut High| Vi 22| = |vgp | V Electrical Characteristics K
voﬁage Low! Vi, 0 - {06V Optical Characteristics L
* . .
Out;ut High] Voui {-lon=0.205mAj 24 | - - |V Recommended Operating Voltage M
voltage Low!| Vg4 loo=1.2mA - - |04 ]V Transflective Built-in LED Backlight type
Current Iop Ila = 2‘55"\(/3 - | 30| 45 |mA Dimensions G-2
consump tion| | . VL[2D=_0.2 V - 1t10] 15 |maAa Pin Functions G-3
T - Block Diagram G-4
Clock oscillation| Resistance
frequency foc oscillation 140 | 220 | 300 JkHz LED Circuit Diagram G-5-1
» Applied to DBg~DB;, E, RW, RS Electrical Characteristics (LED) G-5-3
»* Applied to DBy~DB, P. LED Backlight
L. Optical Characteristics P-1 Absolute Maximum Ratings
The background color is affected by ambient Ta=25%C
e item Symbol{Specifications{ Unit
temperature, and the response characteritics —
. LED forward current consumption 3 520 mA
deteriorates at low temperature. LED reverse voltage Ve 8 v
. | issipati .24
- Reflective/transflective type LED allowable dissipation Fo 22 L W
: Viewing angle: 6 o'clock(@ = 0°), Ta = 25°C, * LED forward current f:or'lsumptlon and operating
V. = 4.8V, Backlight OFF temperature characteristics are as follows.
ltem Symbol} Conditions |Min.|Typ. {Max.|Unit 520
LED forward
6, c=20 - 1-]0 current
Viewing angle 8, e O'o 50 | — | - |deg. consumption 130 ‘
8,- 6, = 50 | - | - (mA)
Contrast C |6=2000=0°] 2 | 3 -20 25 70
ontras z40.2= Temperature(°C)
Response time(rise)| ton 8 =0° - | 50} 80 ms ical Ch L.
Response time(fall){ tos 2 =0° - [100] 160 P-2 Optlca Characteristics
i : 8=0°2=0° Ta=25°C
Response time(-se)|  ton Ta -'-%:C — }200]320 ms — — .
Response tme(fal| o Voo a9y | = [450[720 Item Symbol| Conditions |Specifications| Unit
- - 0-0°2=0° Surface brightness B 1;=260 mA* 4 min. cd/m?
F;esponse :{me((;' :)) :on a2 oo t— 1;38 izgg ms (panel upper side) P | Vopr=0V 5 typ.
esponse time = - . i
ponsetimettal] toff | Vopr=50V LED brightness L ie=260mar| TN Jeq/m2
yp.
M. Recommended Operating Voltage _ LED service life 50,000typ. | h
The recommended value of ( Vop, ) for an ambient LED color Yellowgreen

temperature is as follows.

Voor = Voo = Vic * The forward current depends upon the temperature.

Temperature(C)| -20 0 25 70 Especially, it must be decreased at high temperature.

Vopr (V) 5.0 4.9 4.8 4.2 For temperature dependence, refer to forward current

reduction characteristics.
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H Features of L4044 Series

- 40 characters X 4 lines

- STN LCD is used

- 5X 7 dot matrix + cursor

-1/16 duty

- 5V single power supply

B Specification

A. Mechanical Characteristics

ltem " Specifications  |Unit

Modulesize (HxVxT)
(Reflective type)

Module size (Hx V xT)
(Built-in LED backlight type) 190.0x54.0x16.3|mm

Module size (HxV xT)
(Built-in EL backlight type)

190.0x54.0x10.1|mm

190.0x54.0x 11.3|mm

Viewing area (Hx V) . 1470x29.5 |mm

Character size (5x 7 dot, Hx V) 2.78x4.27 mm

Dot size (H x V) -0.50x0.55 mm

Dot space 0.07 mm

Center to center dimension of 183.0x47.0 |mm

mounting holes (H x V)

Weight (Reflective type) 90
Weight (Built-in LED backlight type) 140
Weight (Built-in EL backlight type) 105

H:Horizontal, V:Vertical, T:Thickness (max.)
B. Absolute Maximum Ratings

Vi = OV

Item SymboljConditions| Min. NMax. |Unit
Power supply Voo -0.3 6.0 1
voltage Vi Voo-120] Vpo v
Input voltage Vin -03 Vpp+03 | V
Operatingtemp.| Too, 0 +50 °C
Storagetemp. | T -20 +60 °C

Storage <48 hrs +20 +85 |%RH

humidity <1000 hrs| +20 +65  |%RH

C. Electrical Characteristics
Vpp=5V*5%, Vs = 0V, Ta = 0°C to 50°C

Item Symbol | Conditions |Min. | Typ. |Max.|Unit
Power supply Vop 4.75]5.00{5.25| V
voltage Voo -Vic 40| - [110] v
input”  High| Vi, 22| = |Vpp| V
voltage |ow| v, 0| ~]oe]| vV
Output. High| Vo |-lou=0205mAj24 | — [ - | v
voltage  “ow| vo, | loe=12mAa | - | - [oa} v
Current Iop I/a = 2§°\$ - |80 [12.0] mA
i oo =
consumption ¢ Vic=025Vv | — 38145 | mA
Clock oscillation | ¢ Resistance 190 | 270 | 350 | kHz
frequency os¢ oscillation

* Applied to DB,~DB; E, R’W, RS
w* Applied to DBy~DB;,
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D. Optical Characteristics (STN gray type)
D-1 Reflective type
Viewing angle: 6 o'clock(@ = 0°), Ta = 25°C

Vo, = 475V
Item Symboll Conditions |Min.| Typ.|Max.|Unit
0 ' - = |-1
. . CZ20 >
Viewing angle 6, 2= 0° 55| — | — |{degq.
6,- 0, B 70 | = | -
Contrast C |80=25,0=0° 2 4 - -
Response time(rise)l t,, 6=0° - [270 400 ms
Response time(fall)| to¢ 2=0° - | 60 | 100
R e time(rise)| t 6=0%2=0°1 — |720}1100
espons: | (rise) on Ta = 0% ms
Response time(fall)| toy Vopr=50V | ~ 170 | 350
D-2 Transflective type
Viewing angle: 6 o‘clock{(® = 0°), Ta = 25°C,
V. = 4.75V, Backlight OFF
Item Symbol] Conditions |Min.|Typ. [Max.|Unit
] - |- ]-10
.y L C220
Viewing angle 6, 220 50 { — | — |deg.
6,-6, - 6| - [ -
Contrast C 16=25°2=0° 2 4 | - | -
Response time(rise)| t,, 6 =0° — |270}400 ms
Response time(fall}| to¢ =0° - | 60 ] 100
ime(rise)] ton |6=0%2=0"| — |720]1100
Response tl_me(nse) on Ta oooC 0 ms
Response time(fall)| toy4 Vepe= 5.0V | = [170]350

E. Recommended Operating Voltage
(STN gray type)
The recommended value of ( Vp, ) for an ambient
temperature is as follows.

Voor = Vpp = Vic

Temperature(C)

0

25

50

Vopr (V)

5.00

4.75

4.50
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L4044

B STN Reflective type

F-1 Power Supply

(+5V)

ftem L404400J000 Voo 9
Mechanical Characteristics A é
Absolute Maximum Ratings B Vic »> VR T
Electrical Characteristics C T
Optical Characteristics D-1 Vs :
Recommended Operating Voltage E L2048 VR = 1~10k0 (ov)
F-2 Dimensions “Unit: mm
General tolerance : £ 0.5
35 1830 (35
180 1470 (180) 16202 101 max.
21275 14045 21275) a5max [N, | 38max
5 9 (40)
Q o
HE 51, | 8 ta‘;f )
— — 1
ol |8 - I |
2L i S — o ol o :
37z - o = . — RN |
& 4RO - i - - } ‘
= g 8 !
213 21 W= e :|
24 ¥ I
N o]
%X/QA 100 1700 (10.0) 5 8
& 1900 1.0
W
T =1
J __ | oJ _ = J
278 , 075
007 057
9 ST
(=]
= [
[=3 i !
) L
<| ©
(=2 : i
L\
™~
1t
L_,.—J L_/’I
F-3 Pin Functions .
- F-4 Block Diagram
No.| Name Function DB .
T T D5, Dot busiime S 0:.....8. ............................... Tumu’ngslg_na_l__ .............
2| DBg |Databusline DB7Y C%g:)rooélser —3 e
3| DBg |Databusline Rw |2 or '(Sjt::aal J L_____.. ____
4] DB, |Databusline F;S : equivalent >1 Segment [~ ] Segment
- o - :
5| DB; [Databusline 1 Segment driver | driver
6| DB, |Databusline : %5 | signal @ ___________ @
7| DB, |Databusline Vop>: ¢
8 | DB, |Databusline xss > sig?ar?on LCD
9| E Enable (for upper 2 lines te >t
1 ( ! PP ) : [ s&gment Qapp == @
10| R/W |L:Datawrite (cM«Mpu), H: Data read (LcM - MPy) : 1% signal of —H—t—-----
. ; ; . i : Segment Segment
11 RS L'.Ins'tructlon coéglnput,H. Data input : L~ Controller driver |L._.o| driver
12| Vi ¢ |Liquid crystal driving voltage : LV, L] ksooe6 [Tl
13] Vg |GND L, or Timing signal
£ b equivalent data [MINg 1902
14| Vpp |Powersupplyvoltage +5V :
15| E, [Enable (forlower 2 lines)
16{ NC -
17 NC -
18} NC -
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B STN Transflective, G-1 Power Supply
Built-in LED Backlight type Voo —r 2 =] (+5V)
Item L4044B1J000 Vic —>% % -
Mechanical Characteristics A Vss IR (ov)
Absol%:tel Mhaxlmum‘Raitmgs B e VR = 1~10kQ
Electrical Characteristics C LED R= 190
Optical Characteristics D-2 VLEDG )
Recommended Operating Voltage E Unit : mm
G-2 Dimensions General tolerance : £0.5
35 183.0 (3.5)
18.0 147.0 (18.0) 16.3max. , 16+02
21.215 140.45 (21.275) 105max| 7] 40max
§ 3| G0o)
2 O
o1= 51, 1] 8 D
o - -~ - == - ] '
2 2 == == = =z == o - |
H = - . C - ] ©f o
o 2 == == == == == ol gl =
3 ‘)ﬂ< - __ - _ - ] BRI
& - _- - - —] ° B
= ~ S f
gla AN D
o= ©
8 Bl &
‘QX/Q. 100 1700 (100) 5 8
& 1900+ 1.0
W
ﬁ‘ N
" 278 075
L
= = == = -= -—= o 05| 007 057
3
. )
(=] N ‘I
LA
e
L_,—l L_/’l
G-3 Pin Functions G-4 Block Diagram
ING. Name Function D;B"'"'”'Tlmlngﬂg;na_l__ .............
1| DB, |[Databusline DB 8 Controller 3 e
2| DBg |Databusline — 112 KS0066 |serial {L_ ..........
- RW 112 or data _ = TR
3| DBs |Databusline RS™ equivalent > Segment [ '~ > Segment
4 | DB, |Databusline Eq ad| driver driver
5| DB Data bus I Segment | | J ..o
3 ata bus line 16 signal J& ___________ &&
6| DB, [Databusline Vpp >
7 | DB, |Databusline Ves 3 g°"‘m° LCD
: gnal
8 | DBy |Databusline Vie > _é’)
9 E, '|Enable (for upper2 lines) 16 ziggnrglent ) 40} —mimmime ﬂo :
10| RAW [L:Data write (LcM«Mmpy), H: Data read (LcM>MPU) Controllor ] Segment Segment
11] RS |L:Instruction code input, H: Data input : ontroler t—-—,| driver [._.,| driver |
(L2 | KS0066 [Serial :
12| Vi [Liquid crystal driving voltage i or data TiminG sianal :
13| Vss |GND E25 T equivalent j\r L
14] Vpp |Powersupply voitage +5V VLD = :
: I LED H
15| E, |Enable (for lower 2 lines) VLEDG I
16| NC - G-5 LED Backlight
17} Vieo [Anode G-5-1 LED Circuit Diagram
18| Vieos | Cathode % """"" 95 VLED(A)
4
________ 96 VieoG(C)
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G-5-2 Absolute Maximum Ratings

G-5-3 Electrical Characteristics

Ta=25°C Ta=25C
Item Symbol|Specifications| Unit Item Symbol | Conditions |Min.{ Typ. |Max.| Unit
LED fSrward current consumption®| 1, 960 mA .LEDIONI?"(’ Ve |[1g=480mA| 38|41 |44 ]| Vv
input voltage
LED reverse voltage Vg 8 \ LED reverse N Vas8V ~ ~ 128 [ma
LED allowable dissipation Pp 4.16 w current
* LED forward current consumption and operating G-5-4 Optical Characteristics
temperature characteristics are as follows. Ta=25°C
960 Item Symbol | Conditions {Specifications| Unit
LED forward Surface brightness | [l¢=480mA[| 8min. d/m?2
current {panel upper side) P | Vo= 0V 10 typ. cd/m
consumption s5g0 F
(mA) | LED brightness L |ie=s80ma| 9 e | cim?
0 25 50 —
Temperature(°C) LED service life 50,000 typ. h
LED color Yellowgreen
. -1 Power Suppl
B STN Transflective, H-A Upply
Built-in EL Backlight type Vbp
L404421J000 (+5v)
item v -

. — LK< wR=1~10kQ T
Mechanical Characteristics A (0V)
Absolute Maximum Ratings B Vss l
Electrical Characteristics C v Common Common

ELG
Optical Characteristics D-2 inverter -
Recommended Operating Voltage E Vel Output.- Input (+5V)
H-2 Dimensions Unit: mm
General tolerance : 0.5
35 183.0 (3.5)
180 1470 (180) 16402 1 -3max.
21.275 140.45 (21.275) 5.5max. Ny
Ve 2lal @ l .
AN— 3
L N H = [ @
1 = > \ _<rl & (m b! o '_E
- ] - — 185
( - = - = Y= 7|2
2 3 [ == == == == == M A
g '3’ Sﬁ [ == == == == == N o1 5 22 "
~r w w [SE AR g
w 5 [ == == = == == ] T 3‘\9‘ 'g
9 [~4R10 _ . _ _ 1 sl K
o — 2 L
213 =\ = £g
s[= J\t} = a 2
d e
x&l 100 1700 5.8max.
c,)/
Ky, 1900£1.0
W
s — =
J . | CJ __OJ __ U J
2.18 075
o 05 _[ 007 057
S |
5 )
S H '
N
< ‘:‘g /
I\
! P
L_,—J L_/"
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H-3 Pin Functions

H-5-3 Emission Characteristics

No.| Name Function item Conditions Specifications| Unit
1] DB,_ | Databusline Initial When av%ﬁ;’;”eg rated 30min. | gm2
2| DBg |Databusline brightness(B) |20°c,70%RH (in darkroom)| 35 typ
3| DBg |Databusline rS‘ervice Ilife Ushedlfcofntinuolugly c|l10wn h

: when applying {to half of initial brightness 1500

4| DB, |Databus I!ne rated voltage 20°C, 70%RH
5| DB; jDatabusline Service life | Used continuously down
6 | DB, |Databusline when used with | to halfzofoinitial b’gghtness 4000 h
7 | DB, |Databusline an mver.ter 0°C, 70% -
8 | DB, |Databusline Color of light (\)N3h1|t5et i

- x=0. .
9| E, |[Enable(forupper2 lines) N When applyingrated |y=0375 t;g
10| R/AW {L:Datawrite (LcM«MpU), H: Data read (LcM->MPU) Chromaticity voltage X =0.§25 min.| =
11 RS L:Instruction code input, H: Data input coordinates (2|g géZl?r‘}::n:l) ¥(283555:1::
12] Vic |Liquid crystal driving voltage y=0.415 max.
13] Vss |GND H-6 Suitable Inverter 5D
14] Vop |Power supply voltage +5V H-6-1 Electrical Characteristics (when combined
15] E; |Enable (forlower 2 lines) with EL lamp)
1: :E — tem Symbol Conditions Bpecifications] Unit
1 - —

Oscillating f 350 typ.

18] NC | — frequency Y _[[e=25"CVin=5VDC WP | 2

H-4 Block Di Output voltage | Vgyr [Ta=25°C,Viy=5VDC| 130typ. v
-4 Block Diagram Outputcurrent | loyr [Ta=25°C.Vy=5VDC| 55typ. | mA

DSBD -------------.....--oc-;.--o------.----.fivraTiih-g--s-i-g;;i.a-l:-_.::-----------.; Inputcurrent I'N Ta=25°C,V|N=5VDc 80typ. mA
DB g C;)(r;to?sllgr 3 —r————— input voltage Vin 5 typ. vV DC
R/-V—V ' 2 or Z:;laal &-.-_.:——-:- ---- § Initial brightness B |Ta=25°C,Vjy=5VDC 45 typ. kd/m?
RS equivalent] > Segment [" "> Segment : Surface brightness 8 Ta=25°C,V; =5 VDC| 9 d/m?2
Eq ad| driver driver |: (panel upperside)| Be Voo, = bV typ.  jed/m
1s Segment | (L——J_._.— e
: signal R —— digr H-6-2 Tolerance (inverter only)

Vop = : P -

VSDSD _)_ go r?aTo LCD ltem Specifications Unit

Vi > g ? : Input voltage 3.0 to 6.0 \

ol | Sooar fhop - T fop Load range 35 t0 60 cm?
: 9 ° Segment Segment |: . . .
: _'> ng’a&"g >| driver {._.5| driver |: H-6-3 Maximum ratings (inverter only)
i Serial :
E T or da?aa : item Specifications Unit
z equivalent Input voltage 7.0 v

VEL -:‘ EL ] Load range 70 cm2

VELG SRR T T e L L Operating temperature range —10to + 60 °C

H-5 EL Lamp (white) Storage temperature range ~-20to+70 °C

H-5-1 Environmental Characteristics H-6-4 Dimensions { Unit: mm)

item Symbol Conditions Specifications 1 Iy
Operating Cmpo N [ i ] .
temperature range| Topr 20°Cto +50°C i prae T
Storage T apo o 1 v .
temperature range| ¢ 20°Cto +60°C i e Input :5V DC
Soldering heat- N o No terminal ! .
resistagnce 270°C25°C, 3smax. | abnormality I—Tr ] 'n-l | Common :GND
-20°C30min.& | No defecton I : 1 [ Output
Thermal shock +60°C 30 min. 5 cycles] appearance IJ l ” n
(=]
H-5-2 Electrical Characteristics il [y
Y-
ltem Symbol Conditions Spec. { Unit : I
Electrostatic f=1kHz(in darkroom) |14.0typ| nF i
capacity Cet 2 VAC P 1
When applying rated 8.0 max.| ma !
Current 'L} voltage, 20°C, 709%RH |5.8typ.| ™ it Y a
Manxi t . !
ax\llrg'::;;a ed Ve Sine wave, 1 kHz 150 |Vrms 3 i R ©
1
Rated voltage VEL2 Sine wave, 400 Hz 100 |Vrms H P 1
i : A
Isolation voltage g;t;w;:céelgg agc{lg‘lm 1500 |Vrms 1'0
\ 3-20.7
16

-72-




AN.No.CLCM-561E

L4044

Wide Temperature Range STN LCD Module
M Specification ‘ W Reflective type

J. Absolute Maximum Ratings rorm TA02400F000
Vgs =0V
— - = - Mechanical Characteristics A
Item Symbol| Conditions Min. Max. Unit Abeolute Maximarn Rat ;
i atings
Powelr supply | Voo -03 6.0 v Electrical Characteristics K
voltage Vic Vpp-120| Vpp v - —
Optical Characteristics L
Inputvoltage | Vi -03 |Vop+03]| V Recommended Operating Voltage M
Operatingtemp.| Tgp, - =20 +70 °C Reflective type
Storagetemp. | Tgg -30 +80 °C Power S_upply F-1
Storage <a8hrs | +20 +85 | %RH S,'"‘:”s:,"‘ ;;
humidity <1000 hrs| +20 +65 | %RH in Functions -
Block Diagram F-4
K. Electrical Characteristics - M Built-in LED Backlight type
Vop =5V25% Vg =0V Ta=-20°Cto+70°C ' TaaE TPO00
tem
Item Symbo! | Conditions [ Min. | Typ. | Max. |Unit o — A
Powersupply | Voo 475|500(5.25| v echanica Characteristics
voltage Voo-Vic 40 | - 110l v Absolute Maximum Ratings J
In*ut High| Vi 22 = v | V Electrical Characteristics K
voﬁage Low| Vy, 0 - o6 |V Optical Characteristics L
OJt;ut High| Vows |-lon=0.205mAl 2.4 | - - v Recommended Operating Voltage M
voltage Low] Vg, lor=1.2mA - - 104 |V Transflective Built-in LED Backiight type
Current oo {/a =_2§°\$ - | 80 {120|mA Dimensions G-2
consump tion [ VL'2°=-0-2 v - | 38| a5 [ma Pin Functions G-3
gt - Block Diagram G-4
Clock oscill ation| Resistance
frequency fosc oscillation 190 | 270 | 350 {kHz LED Circuit Diagram G-5-1
« Applied to DBy~DB; E, RW, RS Electrical Characteristics (LED) G-5-3
#* Applied to DBy~DB, P. LED Backlight
L. Optical Characteristics P-1 Absolute Maximum Ratings
The background color is affected by ambient — - Ta=25°C
eps Item Symbol|Specifications| Unit
temperature, and the response characteritics (D Torward corrent comsamption™ Y l P 550 —
. F
deteriorates at low temperature. LED reverse voltage Va 8 v
- Reflective/transflective type ] LED allowable dissipation Po 4.16 W
: Viewing angie: 6 o'clock(@ = 0°), Ta = 25°C, * LED forward current f:or.lsumption and operating
Voo = 4.8V, Backlight OFF temperature characteristics are as follows.
ltem Symbol| Conditions [Min.|Typ.|Max.|Unit LED 4 5 96!
orwar
6, c=20 - - 0 current
Viewing angle 6, o _0'° 50 | — | — |deg. consumption 240 I
6,- 0, B 50 | - | - (mA) - - -
Contrast C |9=202=0°| 2 | 3 |- |~ - Temperature(°C)
Response time(rise)] ton 6=0° - | 501 80 ms P-2 Optical Characteristi
Response time(fall) | tor 2=0° = 1700 160 -< Uptical Lharacteristics S
o o a=
Res ime(ri 6=0°9=0"] — 1200|320
ponse t{me(ruse) ton Ta = 0°C ms Item Symbol| Conditions [Specifications| Unit
Response time(fall)[ ton | v, =49v | = |450]720 Surface brightness [p=480mA*| 4mi
. . - 1° - (1° 24 F= n.
Response time(rise)| ton ga— 9 '—QZB'% - |1500]2400} (panetupperside) | B | v, =ov Styp.  |<9/m?
Responsetime(fall)] tort Vopr= 50V | 1500]2400 LED brightness L [1;=480 mA* 40 min. cd/m?
g F= 50 typ.
LED service life 50,000 typ. h
M. Recommended Operating Voltage LED color Yellowgreen
The recommended value of ( Vg, ) for an ambient
temperature is as follows. * The forward current depends upon the temperature.
Voor = Vop = Vi¢ Especially, it must be decreased at high temperature.
Temperature(C)} -20 ° 25 70 For temperature dependence, refer to forward current
Vopr V) >0 49 48 4.2 reduction characteristics.
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PWey
T PWen —
h %’ K ViR 11 | tef /
Vi y E ViLt /] - A\
E v % ViHt H1 ( N ter Vit A Vit
LA ViLt > [ N
ter 1 DDR
DSW
| e
oB
DBy v - v 0 VoH1 . OH1
to v Valid data v to VoL Valid data VoLt
o8 1L it 08y
7 tevee -< tcvee -
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Table2 Terminal functions

Signal name tel\:giig;ls /0 Destination Function

DBy to DB3 4 e} MPU | Tristate bidirectional lower four data buses: Data
is read from the module to the MPU or written to
the module from the MPU through the buses. If
the interface data is 4 bits, the signals are not
used.

DB4to DBy 4 170 MPU Tristate bidirectional upper four data buses: Data
is read from the module to the MPU or written to
the module from the MPU through the buses. DBy
is also used as a busy flag.

E 1 Input MPU Operation start signal: The signal activates data
...................................................................... write orread.
(E1,E2) (2) (input) (MPU) {L4044: E1 for the upper 2 lines, and E2 for the

lower 2 lines.
RIW 1 Input MPU Read (R) and Write (W) selection signals
0: Write
1: Read
RS 1 Input MPU Register selection signals
0: Instruction register (Write)
Busy flag and address counter (Read)
1: Data register (Write and Read)
Vic 1 - Power |Power supply terminal for driving liquid crystal
supply |display: The screen contrast can be varied by
changing Vic. '
Vpp 1 - Power | +5V
supply
Vgs 1 - Power |Ground terminal: 0V
supply
7. TIMING CHARACTERISTICS
(1) Write operation (2) Read operation
Vpp = 5V5%, Vgs = 0V, Ta = 0°Cto 50°C Vpp = 5V£5%,Vss = 0V, Ta = 0°C to 50°C
ltem Symbol| Min. | Max. | Unit ltem Symbol| Min. | Max.} Unit
. Enable cycle time tevee | 500 | - ns Enable cycle time teyee | 500 [ = ns
Enable pulse width “High” level | PWgy | 220 | - ns Enable pulse width “High” level | PWgy, | 220} - ns
Enable rise and fall times tertes | — 25 | ns Enable rise and fall times teetes | — 25 | ns
Setup time RS, RRW—E tas 40 - ns Setup time RS, RW—E tas 40 - ns
Address hold time tan 10 - ns Address hold time tan 10§ - ns
Data setup time tosw | 60 - ns Data delay time toor | 60 | 120} ns
Data hold time ty 10 - ns Data hold time ty 20 - ns
v
D i s Ao DR
' <BSy taH tas taH
RW NVig v, Vi
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8. BASIiCOPERATIONS
8.1 Block Diagram of the Controller

Vop —> ]
Yss instruction > ; Address geﬂg:iaf]c » X - cu
oscC1 o A 1 7 >
— decoder 7| counter (AC) circuit — Lo
0SC2 —— Y " 16-bit shi
8 f {7 17 l—> register M
8
R —> o Instruction V% 7 "16
l Kl R .
_ register (IR) Display data RAM Common signal
RIW 7 (DD RAM) driver
— € - 80 %8 bits yy ‘o
E 1o r 1
A Cursor/blink 16 1 !
DB to 4 | buffer | g | pataregister 5 8 g8 control 7> i
DBy A} circuit |—*>, LCD
8} 48 i ;
4 ¥ v Y - ; :
DBoto 4 | Segment signal ! :
DB3 - Character Character driver Lomem 4
generator RAM generator ROM
Power supply for liquid (CG RAM) {CG ROM) %40
crystal display drive 512 bits 8320 bits ) 40-bit
Vi —> & 5 5 # — latch circuit
V2 > 20
Parallel/serial data ?
V3 —>»
3 Busy flag conversion circuit -
va (Paraliel data — > _40-bit > 5
vs — serial data) shift register

8.2 Registers

The controller has two kinds of eight-bit registers:
the instruction register (IR) and the data register
(DR). They are selected by the register select (RS)
signal as shown in Table 3.

The IR stores instruction codes such as Display
Clear and Cursor Home, and the address
information of display data RAM (DD RAM) and
character generator RAM (CG RAM). They can be
written from the MPU, but cannot be read to the
MPU.

The DR temporarily stores data to be written into

DD RAM or CG RAM, or data read from DD RAM
or CGRAM. For data write, the data written into
the DR from the MPU is automatically written
into DD RAM or CG RAM by internal operation.
For data read, when the data address is written
into the IR, the specified data is read out to the DR
by internal operation. Then the MPU reads it from
the DR. After the read operation, the next aduress
is set and DD RAM or CG RAM data at the
address is read into the DR for the next read
operation.

_ Table3 Register selection

RS | RW Operation
0 0 | IR selection, IR write. .nternal operation: Display Ciear, Cursor Home, etc.
0 1 | Busy flag (DB;) and address counter (DB, to DBg) read
1 0 | DRselection, DRwrite. Internal operation : DRto DD RAM or to CG RAM
- 1 1 DR selection, DR read. Internaloperation: DD RAM or CG RAM to DR

8.3 Busy flag (BF)

The busy flag indicates whether the module is
ready to accept the next instruction. As shown in
Table 3, the signal is output to DB7if RS = 0 and
R/W = 1. If the busy flag is 1, the module is
working internally and the instruction cannot be
accepted. If the busy flag is 0, the next instruction
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can be written. Therefore, the busy flag status
needs to be checked before executing an
instruction.

To execute an instruction without checking the
flag status, wait for more than the execution time
of prior instruction. For the execution time of each
instruction, see section 4.9 , “Instruction Outline”.
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8.4 Address counter (:.C) ' 8.5 Display data RAM (DD RAM)

The address counter specifies an address when DD RAM has a capacity of up to 80 X 8bits and
data is written into DD RAM or CG RAM and stores display data of 80 eight-bit character codes.
when the data stored in DD RAM or CG RAM is Some storage areas of DD RAM that are not used
read out. If an Address Set instruction (for DD for display can be used as general data RAM.
RAM or CG RAM) is written in the IR, the address A DD RAM address to be setin the ACis
information is transferred from the IR to the AC. expressed in hexadecimal form as follows.

When display data is written into or read from DD

Example: DD RAM address “07”
RAM or CG RAM, the AC is automatically xamp'e adaress

-« Upper bit Lower bit >
incremented or decremented by one according to
the Entry Mode Set. The contents of the AC are AC: | AGs l AGs ] AC“J, AGs l AG l A l A
. [} 3
output to DBg to DBg if 0 J 0 | o ] Py l ] I ] I p I
RS = 0 and R/W = 1 as shown in Table 3. N 0 N 7 v

The correspondence between the DD RAM address
and the display digits of the LCD panel is
described in the following.

® One line display (N=0, 1/8 duty or 1/11 duty)
The DD RAM address and the display digit of the LCD panel correspond as follows.

123 232425 39 40 41 78 79 80 Display digit
[00]o1]02] -----16[ 17] 18] -----]26]27[ 28] ----- D] 4| aF | DDRAM address (HEX)

When the display digits are less than 80, the display begins at the head position.
(1) L4051

When the Display Shift instruction is executed, the DD RAM address and the display shift as follows. The
DD RAM addresses 00y to 4Fy are displayed by executing Display Shift.

* Leftshift
2 345 -«--cceccoa--- 36 37 38 39 40 Display digit

o2|o3loafos] - ------------ [24]25]26]27]28] 0o RAM address (HEX)
* Right shift
1 2 3405 mmmmmmemeeomnm- 3637 38 39 40 Display digit
{aF|oo]gs

® Two line display N =1, 1/16 duty)
The DD RAM acidress and the display digit of the LCD panel correspond as follows.

123 ===--- 151617 18192021 =----~-- 38 39 40 Display digit
Line1 f00jO1[02] ------ OE|OF{10{11]12|13]14{ ------ 25]26|27| pDRAM
Line2 |40}41182| -=-=--- 4E|4F|50[51]|52|53[54] ------ 65|66| 67| address (HEX)

When the display digits are less than 40, the display begins at the head positions of the two lines. In this case,
the first line end address and the second line start address are not consecutive.
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(1) L1672,L1682,11692

123456 7 8 91011 12 13 14 15 16 Displaydigit
; 03|04|05|06/07]08|09|0A| 0Bl 0C|0D] 0E | OF| DD RAM
43)44)45|46|47|a8| 49| 4A] 4B| 4C|4D| 4E| 4F | address (HEX)

Line 1

Line 2

The DD RAM addresses 00y to OFy are displayed in line 1 and 40y to 4Fy in line 2.
When the Display Shift instruction is executed, the DD RAM address and the display shift as follows. The
DD RAM addresses 00y to 27y are displayed in line 1 and 40y to 67y in line 2 by executing Display Shift.

* Left shift

123456 7 8 91011 12 13 14 15 16 Display digit
03}04/05/06/07]{08{09|0A| 08} 0C|0D} OE | OF [ 10} DD RAM
a3(a4lasia6|47|48[49|aA] 48] ac|4D] 4E| 4F |50] address (HEX)

* Right shift
123456 7 8 91011 12 13 14 15 16 Displaydigit

¥ 09|0A08|0C|OD| OE| pp RAM address
a9|aa|as}ac|ap] ag| (HEX)

Line 1
Line 2

) L4052
---------------------- 38 39 40 Display digit

Line 1 102/103/04|05] ------cceioioeoiono-n- 25|26{27| DD RAM address
...................... 65|66|67| (HEX)

Line 2

The DD RAM addresses 00y to 27y are displayed in line 1 and 40y to 67y inline 2. When the Display Shift
instruction is executed, the DD RAM address and the display shift as follows.

* Left shift
38 39 40 Display digit
Line 1} 26/27{00| pp RAM address
Line 2 66]67{40| (HEX)
* Right shift
1 2 3 4 5 6 -c-cc--cc-cc-ccnnannas 38 39 40 Display digit
Line 1{27 03[08f --------c--icooieenn-- 24|25]26( pp RAM address
Line 2|67 V.| 64}65|66[ (HEX)

(3) L2032, L2462

In L2032, the DD RAM addresses 00y to 13y are displayed in line 1 and 40y to 53y are displayed inline 2. In
L2462, the DD RAM addresses 00y to 17y are displayed in line 1 and 40y to 57y in line 2. The DD RAM
addresses 00y to 27y are displayed in line 1 and 40y to 67y in line 2 by executing Display Shift.

® 11671 and L1681 (N =1, 1/16 duty)

L1671 and L1681 are 16 characters X1 line display and they are driven at 1/16 duty. Eight characters
X 2 lines in the LCD controller are converted into 16 characters X1 line on the LCD panel.

Inthe LCD controller

123 4567 8 Display digit
Line 1 03|oajos|oelo7|osog]  ------ 25(26|27| pp RAM
Line 2|40|41]42|43]|44|45]46|47|48|49]  ------ 65| 66} 67| address (HEX)

9 10111213 141516 Display digit

On the LCD panel
123456 7 8 910111213 14 15 16 Display digit
Line 100} [03[o4]os[o6]o7]ao]a1]42]43]aa]5|46|47| 5D RAM address (HEX)
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Consequently, the address at digit 8 and the address at digit 9 are not consecutive. When the Display
Shift instruction is executed, the DD RAM address and the display shift as follows. The DD RAM
addresses 00y to 27y are displayed at the 1st to 8th digits and 40y to 67y are displayed at the 9th to 16th

digits by executing Display Shift.
- * Left shift

Line 1

* Right shift

23456 7 8 9101112131415 16 Display digit
02|03]o4]os|o6|07]08]41]42]43] 4] 45| 46{47|48] oD RAM address (HEX)

1.2 3 45 6 7 8 9 10111213 1415 16 Display digit

Line 1 I27]00

® L1634 (N=1,1/16 duty)

02]o03[oa]os|o6|67]a0]41]42]43]44|a5]46| pp RAM address (HEX)

L1634 is 16 characters X 4 line display and is driven at 1/16 duty. 32 characters X2 lines in the LCD
controller are converted into 16 characters X4 lines on the LCD panel.

in the LCD controller

1.2 3 =----- 14 15 16 1 2 3 =------ 14 15 16 Display digit
Line 1 / Line 3
00j01}02] ------ oD|oE|oOF{10[11|12] ------ 10| 1| 1F|20] ------ 27| pp RAM
40{41182| ------ 4D| 4E| 4F|50{51|52| ------ 5D|SE|SF|60] ------ 67| address (HEX)
Line 2 / Line 4 /
Onthe LCD pane!

1

Line 1|00 2/03{04|05]06{07]08|09|0A| 0B |OC|OD| OE | OF
Line 2|40 2|43|44]45|46|47|48|4914A14B| 4C[AD] 4E | 4F
L|ne3 412[13|14115/16{17]18| 19| 1A} 1B{1C|1D| 1E| 1F
Line4 [{52}53|54|55/56/57|58|59|SA| 5B 5C|5D| SE| 5F

23456 7 8 9 1011 12 13 14 15 16 Displaydigit

DD RAM
address (HEX)

Consequently, the end address of line 1 and the start address of line 3 are consecutive. Also, the end
address of line 2 and the start address of line 4 are consecutive. When the Display Shift instruction is
executed, the DD RAM address and the display shift as follows. The DD RAM address 00y to 27y are
displayed in line 1 and line 3 and 40y to 67y in line 2 and line 4 by executing Display Shift.

* Left shift

1 2 3 45 6 7 8 9 1011 12

13

14

15

16

02{03 05106|07]08|09{0A}{0B|0C

0D

OE

OF

10

43 45|46|47|48]149|4A]4B{4AC

aD

4E

4F

50

13 151161 17[18[19]1A{1B]11C

1D

1E

1F

20

53 55|56§57158{59|5A|58|5C

5D

5E

SF

60

* Right shift

1 2 3 10 11 12

13

14

15

16

Line 1{27|00E 05{06| 07|08 0A

0B

OE

45|46 47 LY

48

Line 2| 67|40}

4B

4D

4E

Line 3| OF 18

1D

Line4 |4F 58 5A

58

5D

5E
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® 1.2034 (N=1, 1/16 duty)

L2034 is 20 characters X 4 line display and is driven at 1/16 duty. 40 characters X2 lines in the LCD
controller are converted into 20 characters X4 lines on the LCD panel.
- In the LCD controller

123 ==---- 181920 1 2 3 --=--= 18 19 20 Display digit
Line 1 / Line 3
oolo1fo2| ------ 11{12|13]14|15]16] ------ 25|26/27| pp RAM
40(41}42| ------ 51]|52{53}{54|55|56| ------ 65| 66|67| address (HEX)
Line2 / Line 4 /
On the LCD pariel
12 3 45  ceeeeemcoceeoana- 15 16 17 18 19 20 Display digit
Line 1 {oo[ifl02[o3joa]  -----e-o-eeooo o] or[10[11]12]13
Line 2 |40} a3fas] ool 4| ar| 50[51]52[53| DD RAM
vine3|1afiglie)17)18] oo 22| 23| 28|25 26]27| 299ress (HEX)
Lined |54f58]s6|57|58]  -----eoeooon-o- 62| 63 64]6566]67

Consequently, the end address of line 1 and the start address of line 3 are consecutive. Also, the end
address of line 2 and the start address of line 4 are consecutive. When the Display Shift instruction is
executed, the DD RAM address and the display shift as follows.

* Leftshift
----------------- 1516 17 18 19 20 Display digit
----------------- orF| 10]11]12]13]14]
------------------ 4F| 50|51|52|53|54| DD RAM
.................. 23| 24125/26|27l00 address (HEX)
------------------ 63]64]65}66|67|40

* Right shift

12345 15 16 17 18 19 20 Display digit
Line 1{27|0ofg02]03]  -----mc-emicneee- oD|OE|OF}10|11]12
Line 2 |67}40f43{42{43]  ---cemce--conaan- 4p| aE| 4F|50|51|52| DD RAM

Line3|13 address (HEX)
ine

Line4 |53

............. SR 21122(23|24]25|26
................. 61|62|63164{65/66

® L4044 (N=1, 1/16 duty)

L4044 has two LCD controllers. Since the capacity for each is 80 characters (40 characters X 2 lines),
L4044 can display 160 characters (40 characters X 4 lines ) by using two LCD controllers. Line 1 and line
2 are activated by E1. Line 3 and line 4 are activated by E2. ’

On the LCD panel

----------------- 35 36 37 38 39 40 Display digit
Line 1|00f83102|03|04]  -----m---momnie-- 22|23}24]25| 26|27
Line 2|40} %1{42[43/44] = ---e-m-eiieio--- 62|63|64|65/66/67| DD RAM
Line3{ool@ii{02{03[0a]  ---eimeeoeimio- 22|23|24] 25| 26) 27] 299ess (HEX)
Line4 |40[43{42(43]44] @ -ccocmiiciconnon- 62]|63]{64|65| 66|67

When E1 is activated and the Display Shift instruction is executed, the DD RAM address and the display
for upper two lines shift as follows.
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* E1 activation and left shift

2 3 4 5 ceemmcmmeeeaaas 35 36 37 38 39 40 Display digit
08]05{  --cremecimaeneanns 23| 24| 25| 26| 27} 00
44185  ceeeeeeemeeeaen 63|64 65|66|67|40| DD RAM

03loa]  coeimeeeeeeens 22| 23] 24| 25) 26| 27| 299ess (HEX)

a3(aa| el 62|63|64|65| 66|67

When E2 is activated and the Display Shift instruction is executed, the DD RAM address and the display'
shift for lower two lines as follows.

* E2 activation and right shift
1 2 3 84 5  cocccccccmennmcnnnnea- 35 36 37 38 39 40 Display digit
00 02103]08] --cmmemm e anes 22| 23] 24|25 26[27
...................... 62| 63| 64|65/ 66|67 DD RAM
...................... 21|22 23| 24] 25| 26| 299ress (HEX)
...................... 61/62}63(64| 65|66

Line1

Line 2

Line 3
Line4

All the four lines cannot be shifted at the same time. Instructions must be written using E1 and E2 to
distinguish the upper two lines from the lower two lines.

8.6 Character generator ROM (CG ROM)

CG ROM generates 5 x 7 dot-matrix or 5x10 dot-matrix character patterns from eight-bit character codes. In
LCD modules of 5x7 dot-matrix character pattern, CG generates 192 types of 5x7 characters, and in LCD
modules of 5x10 dot-matrix character pattern (1.4051), CG generates 160 types of 5x7 dot-matrix characters
and 32 types of 5x10 dot-matrix characters.

Table 4 and Table 5 show the correspondence between the CG ROM character codes and character patterns of
5x7 and 5x10 respectively.

8.7 Character generator RAM (CG RAM)

CG RAM is used to create character patterns freely by programming. Eight types of 5x7 dot matrix character
patterns or four types of 5x10 dot matrix character patterns can be written into a CG RAM. Table 6 and
Table 7 show the character patterns created from CG RAM addresses and CG RAM data. To display a created
character pattern, the character code in the left column of the table is written into DD RAM corresponding to
the display position (digit). The areas not used for display are available as general data RAM.

8.8 Cursor/Blink control circuit
The circuit generates the cursor or blink. When the address counter (AC) selects the address of DD RAM, the

cursor or the blink appears in the digit corresponding to the address. When the address counter is 08y, a
cursor or blink position is in the 9th digit in line 1 as shown below.

ACg ACg ACg AC3 ACy ACt AQp
aclofofofr1jofojo]

123456 7 8 91011 12 13 14 15 16 Displaydigit
Line 1 |00[01|02|03|04| 05|06, 0709 0A|0B{0C[OD| 0E| OF| pp RAM
Line 2|40]41|42]43[44|a5{46|47| 48| 49| 4A] 4B | 4C| 4D 4E | 4F address (HEX)

Note: The cursor or blink also appears when the character generator RAM (CG RAM) is selected by the
address counter. In this case, the cursor or blink position has no meaning.
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Table4 Correspondence between character codes and character patterns (5 x 7 dot matrix)
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Table5 Correspondence between character codes and character patterns (5 x 10 dot matrix)
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Table6 Relationship between CG RAM addresses and character codes
(DD RAM) and character patterns (CG RAM data) (5 x 7 dot matrix)

AN.No.CLCM-561E

Character code
- (DD RAM data)

CG RAM address

Character pattern
(CG RAM data)

- - 0O O
- 0 = O

7 6 5 4 3 2 10 5 4 3 2 10 76 5 4 3 2 10
< Upper bit  Lower bit > [*€ Upper bit Lower bit3- — Upper bit bit —»
1|0 0 0 x* * * i :
:0 0 1 1
: Example of
1010 character
0 0 0 06 =+ 0 0-0 0005011 pattern (R)
11 00 ;
i 10 1 0
110 Y Y
1 11 * * *10 0 0 0 O |« Cursor
10 0 O 0 position
Eo 0 1 0
io 10 Example of
0 0 0 0 = 0 0 1 001:011 character
110 0 pattern (¥)
i1 0 1
1o
Y11
1o 0 0
'R

» : Don't care bit

Notes:

In CG RAM data, “1” corresponds to Selection and “0” to Non-selection on the display.

Character code bits 0 to 2 and CG RAM address bits 3 to 5 correspond to each other (three bits,

eight types).

CG RAM address bits 0 to 2 specify a line position for a character pattern. Line 8 of a character
pattern is the cursor position where the logical OR of the cursor and CG RAM data is displayed.
Set the data of line 8 to “0” to display the cursor. If the data is changed to “1”, bit 1 lights,

regardless of the cursor.

The character pattern column positions correspond to CG RAM data bits 0 to 4 and bit 4 comes to
the left end. CG RAM data bits 5 to 7 are not displayed but can be used as general data RAM.

When reading a character pattern from CG RAM, set to “0” all of character code bits 4 to 7. Bits 0
to 2 determine which pattern will be read out. Since bit 3 is not valid, 00y and 08y select the

same character.
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Table7 Relationship between CG RAM addresses and character codes

(DD RAM) and character patterns (CG RAM data) (5 x 10 dot matrix)

B3t 5o CG RAM address e
776 5 4 3 2 10 5 4 3 2 10 7 65 43 2 10
=~ Upper bit Lower bit = - Upper bit Lower bit-> e~ Upper bit Lower bit —3»
)
10 0 0 0 + + x10 000 0
io 0 0 1 A looooo
10 0 1 0
10 0 1 1
0000 ™* 00 * 0 010 1 0 0 Example of
g io 1.0 1 character
10 1 1 0 pattern (p)
10 1 1 1
E1 00 0
110 0 1 Y c
(1.0 1.0 * e ursor
""""""""""" R ='1“0“TT" TV LT A position
1110 0 l
1110 1 '
11110 '
11 1 1 1 * *x t:t * * * *x
iO 0 0 O * x t:a *r x = =
10 0 0 1 L’/
/ \\'\ v
) [ ————
0000 * 1 1 * 1131001 ;
11 0 1 0 * x x|
________________________________ T--‘-----'—"‘—-"--"'_"—""-----------'
:1 0 1 1 * * *:r * x x *
:1 1 0 O :
1110 I ! I
:1 1 1 0 :
=1 1 1 1 x x t:t * * x %

+: Don'tcare bit

Notes: -

In CG RAM data, “1” corresponds to Selection and “0” to Non-selection on the display.

Character code bits 1 to 2 and CG RAM address bits 4 to 5 correspond to each other (two bits, four
types). '

CG RAM address bits 0 to 3 specify a line position for a character pattern. Line 11 of a character
pattern is the cursor position where the logical OR of the cursor and CG RAM data is displayed.
Set the data of line 11 to “0” to display the cursor. Ifthe data is changed to “1”, bit 1 lights,
regardless of the cursor. '

The character pattern column positions correspond to CG RAM data bits 0 to 4 and bit 4 comes to
the left end. CG RAM data bits 5 to 7 are not displayed but can be used as general data RAM.

When reading a character pattern from CG RAM, set to “0” all of character code bits between 4
and 7. Bits 0 to 3 determine which pattern will be read out. Since bit 0 and 3 are not valid, 00y,
01y, 083, and 09y select the same character.
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9. INSTRUCTION OUTLINE

When MPU controls LCD controller on the LCD
module, MPU directly controls only two registers of
the controller : the Instruction Register (IR) and the
Data Register (DR). Prior to internal operation
start, the controller temporarily stores control
information in these registers, so as to interface with
various types of MPUs or peripheral control ICs
which operate at different speeds from speed of
controller internal operation..

Table 8 shows the instructions and their execution
time.

While the controller is executing an instruction and
internal operation is in progress, the controller will
accept and execute no instruction other than the
Busy Flag/Address Read instruction.

Since the busy flag is set to “1” while an instruction
is being executed, check the busy flag status and
make sure it is “0” before sending an instruction
from the MPU to the controller. '
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To send instructions without checking the busy flag,
make sure that the interval between two
instructions is much longer than the execution time
of the prior instruction.

After the execution of writing/reading data
instruction to/from CG/DD RAM, RAM address
counter is automatically incremented or
decremented by one. This increment/decrement is
executed after the busy flag is set to “0”. The time
from the fall edge of busy flag to the end of address
counter renewal (tApp) is as shown below.

Busy signal (DB7)

Busy state
]
| o .
T
Address counter A H >< A+
{DBg to DBg) ! !
1 i
i 1 taoo

1 '

tapp depends on the clock oscillation frequency (fggc).

1.5 (s)
osc

taop =
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Table 8 Listofinstructions

Instruction Code Function Execution
" RS |RWDB,|DB¢|DBs{DB,|DB;|DB,|DB,|DB, time =«
’ Clears all display and returns cursor to
(1) Display clear 0 ocjfojofo]o 0 | 1 | home position (address 0). 1.64ms
Returns cursor to home position. Shifted
(2) Cursor Home 0 ofofofo o0 1 | = | display returns to home position and DD 1.64ms
RAM contents do not change.
. Sets direction of cursor movement and
(3) Entry Mode Set | 0 0j0}j0]0}oO /D | S | whether display will be shifted when data 40 ps
is written or read.
. Turns ON/OFF total display (D) and cursor
(4) Display ON/OFF 0 0|]0]0]0]|1|D]C{B |(C) and makes cursor position column start 40 us
control blinking (B).
. Moves cursor and shifts display without
) g;}‘:f"msmay 0 olo]|o]|1|sc|re| = | « |changing DD RAM contents. 40 us
Sets interface data length (DL), the duty
(6) Function Set 0 00| 1 (DLIN * | * | (N), and character fonts (F). 40 us
Sets CG RAM address to start transmitting
(7) CG RAM 0 o1 ivi 40 us
Address Set ‘ Acg or receiving CG RAM data. K
Sets DD RAM address to start transmitting
(8) DD RAM L
0 1 40 us
Address Set App or receiving DD RAM data. =
9) BF/Addres _ Reads BF indicating module in internal
© Read ress 0 BF AC operation and AC contents (used for both 0 us
€2 CG RAM and DD RAM).
(10) Data Write to Writes data into DD RAM or CG RAM. 80 us
CG RAM or 1 Write Data #
DD RAM tapp =645
(11) Data Read Reads data from DD RAM or CG RAM. 40 us
from CG RAM | 1 Read Data “
or DD RAM taop=6us
* : Don'tcare bit (/D = 1 : Increment 8=1 :Blink ON N=1 :1/16duty
Acg: CG RAM address I/D = 0 : Decrement B =0 : Blink OFF N = : 1/8 duty or 1/11 duty
App: DD RAM address
AC: Address counter S =1 : Display shift S/C= 1 : Display shift F=1 :5x10 dot matrix
S =0 : No display shift S/C = 0 : Cursor movement =0 :5x7 dot matrix
D =1 : Display ON R/ = 1 : Right shift BF = 1 : Internal operation
D =0 : Display OFF R/L = 0 : Left shift in progress
BF = 0 : Instruction can be
C=1 :Cursor ON DL =1 : 8 bits accepted
C=0 : Cursor OFF DL =0 : 4 bits

** Execution time in the abcve Table indicates the maximum value when fo is 250 kHz. 1t changes when fy, changes.

When f, = 270kHz: 40 us X

250= 37 us
270
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10. INITIALIZATION
10.1 Automatic initialization

The system is automatically initialized at power-on if
the following power supply conditions are satisfied.

. v__\ '
0.2V 0.2V

tore*

0.1ms = tree =10ms |, torr Z 1ms

*torr : Time when power supply is OFF if cut
instantaneously or turned ON and OFF
repeatedly.

In automatic initialization, the following
instructions are executed.

Display Clear

Function Set

DL = 1: Interface data length: Eight bits

N =0, F=0: 1/8 duty, character font: 5X 7 dot
matrix

AN.No.CLCM-120E

Display ON/OFF Control
D = 0: Display OFF

C = 0: Cursor OFF

B = 0: Blink OFF

Entry Mode Set
I/D = 1: Increment
S = 0: No display shift

Since some conditions set by initialization may not
be suitable for the LCD module, execute further
Function Set instruction.

The busy flag (BF) is kept busy until initialization
ends. The busy state remains for 20 ms after VDD
reaches4.5V.

If the power supply conditions are not satisfied and
automatic initialization is not executed. Execute
initialization using instructions according to section
10.2, “Initialization by instruction”.
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10.2 Initialization by instruction

If automatic initialization is not executed because
the power supply conditions are not satisfied,use the
following instructions to initialize.

Since it is unknown whether the interface data
length is set to eight bits or four bits at power on,

(a) Interface datalength: Eight bits

{ Power-on )

Y

Wait for 45 ms or more
after Vpp reaches 4.5 V

AN.No.CLCM-120E

execute Function Set twice to set the interface data
length to eight bits. And then set the required
interface data length by executing further Function
Set instruction.

The busy flag cannot be checked before this

------- DBo instruction.
0O 0 0 0 1 1 * *x = Function Set (interface data length: 8 bits)
Y
Wait for 4.1 ms or more.
_ Y The busy flag cannot be checked before this
RS RRW DBy = = = = = = = - DBg instruction.
0 0 0 0 1 1 *» *x % = Function Set (interface data length: 8 bits)
Y
Wait for 100 us or more.
_ Y The busy flag cannot be checked before this
RS R'WDB; - - - -~ - - - DBo instruction.
0 0 0 0 1 1 * *x *x =x Function Set (interface data length: 8 bits)
_ Y The busy flag can be checked from the
RS RWDB; - - - - - - = - DBg following instructions.
0 0 0 0 1 1 N F » » Function Set
0 0 0 0 0 0 1 0 OO0 Display OFF
0.0 OO0 OOOO O 1 Display Clear
0O 0 0 0 0 0 v 1 IIDS Entry Mode Set

End of initialization

—

Note: in L4044, execute initialization on E1 and E2 respectively.
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Interface data length: Four bits

( Power-on )

Wait for 45 ms or more
after Vpp reaches 4.5 V

RS RW DB; DBg DBs DB,

0 0 0 0 1 1

Y

Wait for 4.1 ms or more.

Y

RS RW DBy DBg DBs DB,

6o 0 o0 0 1 1

Wait for 100 s or more.

Y

RS RAWW DB; DBg DBs DB,

0o o 0o 0 1 1

Y

RS RW DB; DBg DBs DB,
©o 0 0 0 1 0
0 0 0 O 0
0 0 N F * =
6 0 0 0O 0 ©
0o 0 1 0 0 O
0o 0 0 0 0 O-
0 0 0 0 0 1
6 0 0 0 0 O
0 0 0 1 WD S
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The busy flag cannot be checked before this
instruction.
Function Set (interface data length: 8 bits)

The busy flag cannot be checked before this
instruction.
Function Set (interface data length: 8 bits)

The busy flag cannot be checked before this
instruction.
Function Set (interface data length: 8 bits)

S

[ The busy flag can be checked from the
following instructions.

Function Set (interface data length: 4 bits)

Function Set
Display OFF

Display Clear

Entry Mode Set

|

End of initialization

\__

Note: In L4044, execute initialization on E1 and E2 respectively.
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11. INSTRUCTION DETAILES
(1) Display Clear

RS RW DBy
codeHJOIOIOIOIOIOJOlOI1J

Display Clear clears all display and returns cursor
to home position (address 0).

Space code 20 (hexadecimal) is written into all the
addresses of DD RAM, and DD RAM address 0 is set
to the AC. If it was shifted, the display returns to
the original position. The cursor or blink go to the
left end on line 1, except L4044. In L4044, if the
cursor or blink is on line 3 or line 4, it returns to the
left end of line 3. After execution of the Display
Clear instruction, /D=1 (increment) of Entry Mode
is set.

(2) Cursor Home

RS RW DBy
CodeL°I°|°J°|°|°|°I°|1] J

+ : Don‘t care bit

Cursor Home returns cursor to home position
(address 0).

DD RAM address 0is set to the AC. The display
returns to the original position if it was shifted. The
DD RAM contents do not change. If the cursor or
blinking is ON, it returns to the left end, except
1.4044. In 1.4044, if the cursor or blink is on line 3 or
line 4, it returns to the left end of line 3.

(3) Entry Mode Set
RS RW DBy DBg
code [0]O0JoJoJoJoJo[1]w]s |

Entry Mode Set sets the direction of cursor
movement and determines whether display is
shifted.

I/D: The DD RAM address is incremented or
decremented by one when a character code is
written into or read from DD RAM. This is also
true for writing into or reading from CG RAM.

When I/D = 1, the address is incremented by
one and the cursor or blink moves to the right.

When I/D = 0, the address is decremented by
one and the cursor or blink moves to the left.

S : If S = 1, the entire display is shifted either to
the right or left for writing into DD RAM. The
cursor position does not change, only the
display moves. There is no display shift for
reading from DD RAM.

AN.No.CLCM-120E
When S = 1and /D = 1, the display shifts one
digit to the left after data write to DD RAM.
When S = 1 and I/D = 0, the display shifts one
digit to the right after data write to DD RAM.

IfS = 0, the display does not shift.
(4) Display ON/OFF Control

RS RW DBy DB
cose [0]0fJoJoJojofr[ofcel]

Display ON/OFF Control turns the total display and
the cursor ON and OFF, and makes the character on
the cursor position start blinking. Cursor ON/OFF
and blinking is done at the digit indicated by the DD
RAM address specified by the AC.

D : WhenD = 1, the display is turned ON.
When D = 0, the display is turned OFF.,
If D = 0is used, display data remains in DD
RAM. Therefore the data can be displayed
again by setting D=1.

C : WhenC = 1, the cursor is displayed.
When C = 0, the cursor is not displayed.
The cursor is displayed in the dot l1ne below the
character fonts.

B : WhenB = 1, the character at the cursor
position starts blinking.
When B = 0, it does not blink.
For blinking, all-black dots and the character
are switched about every 0.4 seconds when f,5.
is 250 kHz. The cursor and blinking can be set

at the same time.

o C = 1 (cursor display)

E CUI‘SOF

5x7dot
5x 10dot
e B = 1(blink) ‘
5x7dot
5x 10dot

(5) Cursor/Display Shift
RS RW DBy DB
Code[OIOIOIOIOI1|S/C|R/L|t|t]
= : Don‘t care bit
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Cursor/Display Shift moves the cursor and shifts the
display without changing the DD RAM contents.
The cursor position and the AC contents match.
This instruction is useful for display correction and
‘retrieval because the cursor position or display can
be shifted without writing or reading display data.
In a 2-line display, the cursor is shifted from digit 40
(DDRAM address 27) of line 1 to digit 1 of line 2.
Displays of lines 1 and 2 are shifted at the same
time. Display shift moves the display of each line
only horizontally. Therefore, the display pattern of
line 2 is not shifted to line 1, and the display pattern
of line 1 is not shifted to line 2.

Note: L1671 and L1681 operates internally as 8
char. X 2 line-display, L1634 as 32 chars. X2 line-
display, L2034 as 40 chars. X2 line-display, and
L4044 as two displays of 40 chars. X 2 lines. See
section 8.5, “Display data RAM”.

S/ICIRIL Operation

The cursor position is shifted to the left (the ACis
0o
decremented by one).

ol 1 The cursor position is shifted to the right (the ACis
incremented by one).

1 | o |The entire display is shifted to the left with the
cursor.

1 | 1 {The entire display is shifted to the right with the
cursor.

Note: If only display shift is done, the AC contents do not
change.

(6) Function Set

RS R/W DBy DBp
code O JoJololi]oun]r] ]}
’ + : Don'tcare bit

Function Set sets the interface data length, the
number of display lines, and the character font.

DL : Interface data length
When DL = 1, the data length is set at eight
bits (DB7 to DBg).
When DL = 0, the data length is set at four bits
(DB to DBy). In 4-bit interface, the upper four
‘bits are transferred first, then the lower four
bits follow.

N : WhenN = 1, the duty is set to 1/186.
When N = 0, the duty is set to 1/8 or 1/i1.

F: Characterfont
When F = 1, the character font is set to 5X 10
dot matrix.
When F = 0, the character font is set to 5X7

AN.No.CLCM-120E

dot matrix.
If N issetto 1, F becomes “Don’t care bit”.

Number | Character
N | F | of display font Duty LCD module
lines (dot matrix)

0io0 1 5x7 18 -

011 1 5x10 ini L4051
L1671,L1681,L1672
L1682,1L1692,1L1634

e 2 Sx7 116 | (5032, (2034, L2462

L4052, L4044

+ Don'tcare bit

Function Set instruction must be executed prior to
all other instructions except Busy Flag/Address
Read. If another instruction is executed first, no
Function Set instruction except changing the
interface data length is effective.

(7) CGRAM Address Set

RS RW DBy DB
Code[°|°|°|1|AIA|AIAIAIA]

‘<—Upper bit Lower bit —>|

CG RAM addresses expressed as binary AAAAAA
are set to the AC. Then data written from or read to
the MPU is for the CG RAM.

(8) DD RAM Address Set

RS RW DB7 DBg
code (OO0l 1l alalal]alalal

Lower bit '>|

DD RAM addresses expressed as binary'AAAAAAA
are set to the AC. Then data written from or read to
the MPU is for the DD RAM. When N =0 (one-line
display: L4051), the addresses are 00y to 4Fy. When
N=1 (two-line display: L1672, L1682, L1692,

L2032, L2462, 1L.4052), the addresses used for display
inline 1 (AAAAAAA) are 00y to 27y and those for
line 2 (AAAAAAA) are 40y to 67Ty. Asfor L1671,
L1681, L1634, L2034 and 1.4044, see section 8.5,
“Display Data RAM”.

I(— Upper bit

(9) Busy Flag/Address Read

cose [0 T3 T ATATATAT AT AT 2]

'4— Upper bit Lower bit —>|

The BF signal is read out, indicating whether the

module is working internally because of the
previous instruction.
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When BF = 1, the module is working internally and
the next instruction cannot be accepted until the BF
value becomes 0.

When BF = 0, the next instruction can be accepted.
Therefore, make sure that BF = 0 before writing the
next instruction.

The AC values binary AAAAAAA areread out at
the same time as the busy flag read. The AC
addresses are used for both CG RAM and DD RAM,
and the Address Set before the execution of this
instruction determines whether the address is for
CGRAM or DD RAM.

(10) Data Write to CGRAM or DD RAM

RS RMW DBy DBy
Code[1]°|DIDIDIDJD|DIDID]

|<— Upper bit Lower bit ->‘

Binary eight-bit data DDDDDDDD is written into
CG RAM or DD RAM. CGRAM Address Set or DD
RAM Address Set before this instruction selects
either RAM. After the write operation, the address
is incremented or decremented automatically
according to Entry Mode Set. Entry Mode Set also
determines whether display shifts or not after the
write operation.

(11) Data Read from CGRAM or DD RAM

RS RW DBy DBg
code |11 ][D]|po][D]D|D|{D]|D]|D]

|<— Upper bit Lower bit —>|

Binary eight-bit data DDDDDDDD is read from CG
RAM or from DD RAM. CG RAM Address Set or the
DD RAM Address Set before this instruction selects
either RAM. CG RAM Address Set or the DD RAM
Address Set must be executed immediately before
this instruction. If no Address Set instruction is
executed before a read instruction, the first read

data is invalid. Dadta is normally read from the
second time, if read instructions are executed
consecut‘ively. For DD RAM, if Cursor Shift
instruction is executed just before reading DD RAM,
there is no need to execute an Address Set
instruction because the Cursor Shift instruction -
does this.

After a read operation, the address is automatically
incremented or decremented by one according to
Entry Mode Set, but the display is not shifted
regardless of Entry Mode Set.

AN.No.CLCM-120E

Note : The AC is automatically incremented or
decremented by one according to Entry Mode Set
after Data Write to CG RAM or DD RAM instruction
is executed. If a read instruction is executed
immediately after this instruction, RAM data
specified by the AC is not read out.

Correct data is read out under the following
conditions.

An Address Set instruction is executed
immediately before a read instruction

For DD RAM, the Cursor Shift instruction is
executed immediately before a read instruction
The second, or later, instruction is executed in
consecutive execution of read instructions.
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12. INTERFACING TO MPU

LCD modules containing controller can interface to both 4 bit and 8 bit MPUs.

12.1 Interface in 4-bit operation

When interface data is 4 bits long, data is transferred using only four buses: DB4 to DB7. DBg to DB3 are
not used. Data transfer between the controller and the MPU ends when 4-bit data is transferred twice.
Data of the higher order 4 bits (contents of DB4 to DB7 when interface data is 8 bits long) are transferred
first, then lower order 4 bits (content of DB( to DB3 when interface data is 8 bits long ) are transferred.
Check the busy flag after 4-bit data has been transferred twice. Then the busy flag and address counter
data are read out by two transfers.

RS ]

DBg

Instruction register Busy flag (BF) and address Data register (DR)
(IR) write counter (AC) read read

12.2 Interface in 8-bit operation

When interface data is 8 bits long, data is transferred using the 8 data buses of DB( to DB7,

RS /

DB7

DBg

DB1

DBg

Instruction register (IR) Busy flag (BF) and address Data register (Dﬁ)
write counter {AC) read read
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13. EXAMPLES OF INSTRUCTION USE
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13.1 L1671
(1) Interface data length : 8 bits
- Instruction Display Operation
Power on The built-in reset circuit
1 Rs [RW|DB, DB, DB, DB, DB, DB, DB, DB, initializes the module.
unction Set The interface data length 8-bit,
2| [Rs [ww]os, DB, DB, DB, DB, 0B, 0B, DB, 5 x 7 dot-matrix character font
and 1/16 duty cycle are selected.
ofofjo o 1 1 1 & =+
Display ON/OFF Control The display and cursor are
3| [Rs [vw]os, DB, DB, DB, DB, DB, DB, DB, tuined ON. Nodisplay appears.
ojojo o o o 1 t 1 0
ntry Mode Set Entry Mode is set: the address
is incremented by one-and the
4 RS [RW]|DB, DB¢ DB DB, DB; DB, DB, DB, _ cursor shifts to the right ina
ololo o o 0 o0 1 1 o write operation to internal RAM.
o The display is not shifted.
Write to CG RAM or DD RAM L is written. The AC is
incremented by one and the
RS [R’W|DB, DB DBs DB, DB3 DB, DB, DB
> s 3 2 10 L. cursor shifts to the right.
1j0f0 1.0 0 1 1 0 O
Write to CG RAM/DD RAM Ciswritten.
6| | RS |Rw|DB, DBg DB DB, DB; DB, DB, DB LC
1170/]0 1 0 0 O O v 1
i i
| 1
7 P ;
[} ]
1 ]
' '
Write to CG RAM/DD RAM U is writtenin digit 8. Cursor
8| |rs [pw|ps, D8, DB, DB, DB, DB, DB, DB, LCD MODU disappears.
1700 1 0 1t 0 1 0 1
DD RAM Address Set The DD RAM address is set so that
g | [&s Jww[ps, o8, DB, DB, DB, DB, DB, D&, LCD MODU the cursor position is atdigit 9.
ofo|l1 1 0o 0o 0 0 0 O
Write te CG RAM/DD RAM Lis written.
10| |Rs |rRwjDB, DB DB DB, DB; DB, DB, DBy LCD MODUL
1710/0 1+ 0o 0 1 1 0 O
i i
! |
11 : 1
1 1
i [}
| '
Write to CG RAM/DD RAM 1iswritten.
12| | RS RW|DB; DB DBs DB, DB3 DB, DBy DBy LED MODULE L1671
1]0{0 0o 1 1 0 0 0 1
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(2) Interface data length : 4 bits
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Instruction

Display

Operation

Power on The built-in reset circuit initializes the
] module.
: RS |Rw | DB, DBy DBs DB,
Function Set 4 -bit operation mode is set.
Since 8-bit operation mode has been
2 RS |R/W DB, DB DBs DB, set by initialization, the instruction is
0 jo0jo o 1 0O executed only once.
Function Set The 4-bit operation mode, 1/16 duty
cycle, and 5 x 7 dot-matrix character
RS |RwW |DB, DB; DB; DB
3 5 Uit St Bd font are selected.
cjojo o 1 0 Then 4-bit operation mode starts.
0 0 1 * * *
Display ON/OFF Control The display and the cursor are turned
Rs [~w |08, DB, DB, DB, ON. Nodisplay appears.
4 o|lofo o o o
o | 1 1 1 0
Entry Mode Set Entry mode is set: the address is
RS |RW | DB, DB, DBs; DB, incremented by one and the cursor
5 ol o 1o o o o shifts to the right in a write operation
to internal RAM. The display is not
0o ' 10 shifted.
Write to CG RAM/DD RAM L is written. The AC isincremented
RS |RW | DB, DB, DB; DB, by r:)ne and the cursor shifts to the
6 1]olo 1 o o right.
110 {1 1 0 ©
7
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13.2 L4044
(1) Interface data length : 8 bits
Instruction Display Operation
Power on The built-in reset circuit initializes
the module.
11 | € | RS |rw|pB, DB DB; DB, DB; DB, DB, DB,
Function Set The interface datalength 8 bit, 5
x 7 dot-matrix character font and
2| [E | RS RWIDB, DB, DBs DB, DB; DB, DB, DB, 1/16 duty cycle are selected for
E,Jo0lofj0o 0 1 1 1 s + = the upper 2 lines.
Function Set The interface data length 8 bit, 5
x 7 dot-matrix character font and
3| | E | RS JRAW|DB, DBg DBs DB, DB3 DB, DB, DB, 1/16 duty cycle are selected for
E20f[0]0 0 1 1 1 « & = the lower 2 lines.
Display ON/OFF Control The display and the cursor are
= turned ON for the upper 2 lines.
4| | E | RS |RWIDB, DB DB5 DB, DB3 DB, DB, DBy No display appears.
E;]0]J0{0 0 0 0 1 1 1 0
Display ON/OFF Control The display is turned ON and the
= cursor is turned OFF for the lower
5| | E | RS |RWIDB, DBg DBg DB, DB; DB, DBy DBy 2lines. No display appears.
e,]ojojo 0 o 0 1 1 0 0O
Entry Mode Set The address is incremented by
= one and the cursor shifts to the
6| | E | RS [RW|DB, DB¢ DB; DB, DB; DB, DB, DB, right in a write operation to
e,loflofo o o 0 0 1 1 o internal RAM for the upper 2
lines. The display is not shifted.
Entry Mode Set The same entry mode is set for
= the lower 2 lines.
7| | € { RS [RW|DB, DB DB DB, DB DB, DB, DB,
E;{0]l0]0 0 0 0 0 1 1 0O
Write to CG RAM/DD RAM L Liswritten. The AC is
= incremented by one and the
8| | £ | RS [RW|DB, DBg DB DB, DB; DB, DB, DB, cursor shifts to the right.
E4j1]0]J0 1 0 0 1 1 0 0
9

I
|
|
|
|
]
1
1
1

Write to CG RAM/DD RAM

LCD MODULE L4044

4 is written.

10 | £ | kS |R/W|DB, DBg DB DB, DB3 DB, DB, DB,
E,11]0]Jo o0 1.1 0 1 0 o©
DD RAM Address Set LCD MODULE L4044 The DD RAM addre.ss. iS S‘et SO
. that the cursor position is at
11} | E | RS |R/W|DB, DBg DB DB, DB3 DB, DBy DBg| | |— digiv 1 of line 2.
Es,/]O0lo}1 12 0o 0o 0 0 0 O
Write to CG RAM/DD RAM LCO MODULE L4044 4 is written.
12| | E | RS [R/W|DB, DBg DB; DB, DB3 DB, DB, DBy A
EEj1/0]Jo o 1 1 0 1 0 O
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Instruction

Display

Operation

)
] t
] 1
13)- i i
] I
] 1
1 1
. 1 [}
Write to CG RAM/ DD RAM LCD MODULE L4044 S is written.
14| | E | Rs [Rw|DB, DB, DB; DB, DB; DB, DB, DB | [40DIGITS, 4LINES
E,f110fo 1 0 1.0 0 1 1
Display ON/OFF Control LCD MODULE L4044 The cursor for the upper 2 lines is
15| | E | Rs [rRw|DB, DB, DB DB, DB; DB, DB, DB,| | | 40DIGITS, 4LINES turned OFF.
e,Jolofo o o 0o 1 1 0 o
DD RAM Address Set LCD MODULE L4044 T:e DD RAM address is set so that
the cursor position is at digit 1 of
16| € | Rs [Rw|DB, DB, DB, DB, DB; DB, DB, DBg| | | A0RIGITS, ALINES line 3. P 9
E;/l0|lo|l1 o o 0 0 0 0 o
Display ON/OFF Control LCD MODULE L4044 T?Ie cursor is turned ON at digit 1
ofline 3.
17| [€ [rs [w|ps, OB, DB, DB, DB, DB, DB, DBg| | }-40RIGITS, 4LINES
E;l0]0f0o o 0o 0o 1 1 1 0 =
Write to CG RAM/DD RAM LCD MODULE L4044 H is written.
18! [E [rs [rw|ps, DB, DB, DB, DB, DB, DB, DB,| | [AORIGITS, 4LINES
El1floflo 1 0 0 1 0 0 0 s
Write to CG RAM/DD RAM LCD MODULE L4044 liswritten.
19| | € | Rs |R"W/|DB, DBg DB; DB, DB; DB, DB, DB, :EDIGITS'“INES
E,11]0flo 1 0 0 1 0 0 1 =
i 1
1 1
I |
1 1
20 1 1
I i
1 1
] 1
' ]
Write to CG RAM/DD RAM LCD MODULE L4044 T is written.
21| | € | RS [RW|DB, DB¢ DB5 DB, DB; DB, DB, DB, A0DIEITS, ALINES
HIGH CONTRAST
gl1]0f0o 1 0 1 0 1 0 o0 =
DD RAM Address Set LCD MODULE L4044 th:e DD RAM address is set so tha}
the cursor position is at digit 1 o
22| [ € [Rrs Jmw|DB, DB, DB, DB, DB, DB, DB, DB,| | |AODIGITS, 4LINES line 4. P g
=Tololr 1 000 o 0 o HIGH CONTRAST
Write to CG RAM/DD RAM LCD MODULE L4044 W is written.
23| | € | Rs [rRAw|DB, DB DB; DB, DB; DB, DB, DB,| | [40DIGITS, 4LINES
17 lolo 1 0 1 0 1 1 1 HIGH CONTRAST .
w—
Write to CG RAM/DD RAM LCD MODULE L4044 | is written.
24| | € | Rs [rRW|DB, DB DB DB, DB3 DB, DB, DBy . 40DIGITS, SLINES
HIGH CONTRAST
El1]oflo 1 0 0 1 0 0 1 T
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Instruction

Display

Operation

25
Write to CG RAM/DD RAM LCD MODULE L4044 Eis Wriﬂen.
26| | E | RS [RW|DB, DB¢ DB DB, DB, DB, DB, DBy| | | 40DIGITS, 4LINES
l1]l0]o 1 0 0 0 1 0 1 HIGH CONTRAST
WIDE VIEWING ANGLE__
Display ON/OFF Control LCD MODULE L4044 The cursor is turned OFF.
>71 | E | RS [RW|DB, DBg DB DB, DB; DB, DB, DB} | [ 40DIGITS, 4LINES
E2]0fofo o o o 1 1 o of][[HIGH CONTRAST
WIDE VIEWING ANGLE
DD RAM Address Set LCD MODULE L4044 ’:’he DD RAM address is set at line
28] | € [ rs [Rw|os, DB, DB, DB, DB, DB, DB, DB,| | | AODIGITS, 4LINES )
tTololT o o o o o o o HIGH CONTRAST
! WIDE VIEWING ANGLE
Display ON/OFF Control LCD MODULE L4044 T?tle_ culjlsor is turned ON at digit 1
ofline 1.
29 [ £ [rs [rw|pe, DB, DB, DB, DB, DB, DB, DBy} | | 2ODIGITS, 4LINES
t1ololo o o 0 1 7 7+ o HIGH CONTRAST
! WIDE VIEWING ANGLE

30

(2) Interface data length : 4 bits

Instruction

Display

Operation

Power on

E | rs |rw|DB, DB, DBs DB,

The built-in reset circuit initializes
the module.

Function Set
E | RS |RW|DB, DBy DBs DB,

4-bit operation mode is set for
the upper 2 lines.

E|lo]lolo o 1 o

2 El0lo0o]lo o 1 o Since 8-bit operation mode has
- -1 -1 - - - been set by initialization, the
instruction is executed only once.
Function Set 4-bit operation mode, 1/16 duty
E | RS |RW | DB, DB; DBs DB, cycle, and 5 x 7 dot-matrix
3 g, lololo o 1 o ;haracteu: font are selected.
g 1o ] o | Y . . hen 4-bit operation mode starts.
Function Set 4-bit operation mode is set for the
E | RS |RW | DB, DBg DBs DB, lower 2 lines.
4 Since 8-bit operation mode has

been set by initialization, the

instruction is executed only once.
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Instruction Display Operation
Function Set 4-bit operation mode, 1/16 duty
~ E | RS [RW|DB, DB; DBs; DB, cycle, and 5 x 7 dot-matrix
5 §l0]olo o 1 o character font are selected.
] 00 |1 « =+ =« Then 4-bit operation mode
starts.
Display ON/OFF control The display and the cursor are
E | RS [RW | DB, DB; DB; DB, = turned ON for the upper 2 lines.
6 g, lolojo o o o No display appears.
E, o0 fo |1 1 10
Display ON/OFF control The display is turned ON and the
E | RS |RW | DB, DB; DB; DB, = cursor isturned OFF for the
7 10 ]0]|0 o0 o0 o lower 2 lines. No display appears.
E,Ejojo|1 1 o o
Entry Mode Set The address is incremented by
E | RS |RW | DB, DBg DB; DB, = one and the cursor shifts to the
8 E,]o]lolo o o o right in a write operation to
E, ol o 1 1 0 internal RAM for the upper 2
lines. Nodisplay appears.
Entry Mode Set The same entry mode is set for
E | Rs [Rw|DB, DB; DBs DB, = the lower 2 lines.
3 gElojoflo o o o
EEJo|lofo 1 1 0
Write to CG RAM/DD RAM L is written. The ACis
E | RS {RW|DB;, DB; DBs DB, L incremented by one and the
10 B, | 1 ol o 1 0 o0 cursor shifts to the right.
g1 lo]lr 1 0o o
i |
1 1
I 1
| ]
11 : :
| ]
| ]
] ]
| !
Display ON/OFF control o Toxd The display and the cursor are
E | RS |RW | DB, DB; DBs DB, 3%; turn?d ON forthe lower 2 lines.
12 E|loflo]o o o o __ No display appears.
£, ol 1 1 1t o0
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14. INTERFACE WITH MPU

14.1 L1671,L1681, L1672, L1682, L1692, L1634, L2032, L2034, L2462, L4051, L4052
(1) Z80A (2) Z80A and 8255A

741500
WR £ 'L}7 3 PCo E 1 kQ~
P Vi > 1; ES A3 PCy R Vic[>i0ka
_ Ap] ag PQ2 RAW
R/W Aq Aq
IGRQ|— > — —
A7 +5V _RB RD +5V
Ag T WR WR T
As ' rs Voo Voo
Ag DB Do Do PBp DBo
Do 120y, NN Gy HOSN
D7 osy [ ] D7 D7 PB7 A
Z80A LCD module ZBOA 8255A LCD moduie
(3) 8085A (4) 6809
ﬁ% RW +5V +5V
: | =D
WR E E k)~
Aq3 1
oM Vi kg1 kO~ Ve s
A1s L i0ka c[>210kn
ﬁ}g A1s RS
A2 RS ,
APo < > DBg RAW RAW +5V
AD7 ! +5V
o oo Pe7 bo | Vool ]
AL >e—— cix LK v , DB
CtR Q DD D7 I
CLK 1 Ves P87y
READY l l
8085A LCD module ' 6809 LCD module
14.2 L4044
M z80A (2) Z80A and 8255A
[ 741504 +5V oG y7aus3 +5V
WR =% Eq 3 A7 = Po—Es
vidg1k0 A be Voo g1 KO~
& :D | 10kQ 3 1 E2 [T ¢0kn
L 2 Ag Ag PC2f—Rs
RW PC RAW
— Al Ay T30
oRQ—>* ~ — _
A7 +5V ko RD +5V
ﬁs T WR WR T
Atsl rs Vool Do [I)o PIBO ?BOVDD
A ——) ¢
% o it A M G D s
D Dy :
780 A7  404a Z80A 8255A L4044
(3) 8085A (4) 6809
’SL% r RW | +5V . +5V
WR Eq A
IOAT L - 1kQ~ 13 Veo Lmg1 kO~
A1s TS e SPA _—D—— Ep | S10kn
N 2 10k0 Ata
A13
A12 Ags RS
A11 RS _ —_ +5V
ADg DBo RAW RW T
AD : ! +5V Voo
7 L5 g 5 DBy Do DBg
e [ D128 8 oo [ G—
[: CLR ‘ Q 7 DBy Vss ——’!
CLK -J Vs ._;
READY 6809 L4044

8085A L4044
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15. INTERFACE PROBLEMS AND CHECK
POINTS

15.1 Phenomena

(1‘) Display is blank after power-on and
initialization.

© See Causes and check: O to @D

(2) Wrong display or missing display
© See Causes and check: @ to {0

(3) ICsbecome hot. _
See Causes and check: O, @, @, ®

(4) Inputdata is not displayed in correct order.

® In L1671 and L1681, display at digit 8 does
not shift to digit 9.

¢ In 2-line module except L4052, display at the
last digit of line 1 does not shift to the first
digit of line 2. :

¢ In L1634 and L2034, display at the last digit
of line 1 does not shift t to the first digit of
line 2, but shifts to the first digit of line 3.

® In 14044, display at the last digit of line 2
does not shift to line 3.

© See Causes and Check: ®, @, ©®

15.2 Causes and check

@ Check that the power supplies (Vpp=5V,
Vgg=0 V) are connected.

(@ Check that adequate voltage is being applied to
Vic terminal. See “Power Supply” in section 5,
“Specifications” of individual LCD modules.

@ Check that input/output pins are set in correct
order.

@ Check that data is not being transmitted too
fast.

® Isbusy being checked on operation ?

® Ifbusy check is not performed, is there
sufficient interval between instructions?

® Check that initialization has been properly
performed. See section 10, “Initialization”.

@ Check that enable fall time is 25 ns or less.

@ Check that enable pulse width is 220 ns or
more.

AN.No.CLCM-120E

Check that other peripheral equipment is not
in contention with the data bus (chip select
problem).

® Check that signal levels (TTL level) are not too
low.

@ Check that all data bus components have TTL
type outputs.

@ Check that Vppand Vgg are not connected
inversely.

@ Check that too much voltage is not applied to
Vop.

@ Check that no input signal is applied when the
power source of Vpp terminal is off.

@ Check the relation between the DD RAM
address and the display digit, and execute
correct DD RAM Address Set instruction.
See section 8.5, “Display Data RAM”,

@® Check that initialization has been performed
for E1 and E2 respectively in L4044, which has
two controllers and requires E1 for lines 1 and
2, and E2 for lines 3 and 4.
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