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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 including 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. Each model has standard specifications and optional specifications such as
built-in LED backlight type, built-in EL backlight type, 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 4lines L1634 Series 36
20 chars x 2lines L2032 Series 42
20 chars x 4lines L2034 Series 48
24 chars x 2lines 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




2. PRECAUTIONS

2.1 Handling the LCD Module Mounting and design

Safety

- If the LCD 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 eiectricity, 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.

- Use the specified mounting parts and holes to

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 pahel, 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.
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- 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.



Cleaning

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

- Wipe the module gently with a 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

Heat shock*

~30°C% +80°C: 10 cycles
1 hour at each temp.
5 min. transition

Lowtemp. | -30°C*2°C
storage* 500 hours
Sweep: 10Hzto 55 Hz
Vibration | 1 min/cycle
Amplitude : 1.5 mm
2hoursin X, Y and Z directions
Hight: 30 cm
Drop shock '9

Dropped onto a board

Testitem Test conditions Results
High temp. | 40°C+2°C N
and humidity | 90%RH at‘)’norma“ties
H *
operation* | 500 hours in functions**
High temp. | 60°C*2°C and
operation* | 500 hours appearance***
-20°C% +60°C: 10 cycles
Heatshock* | 1 hour at each temp.
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 : 30
Drop shock 'ght cm
Dropped onto a board
(2) Wide temperature range type
Testitem Test conditions Results
Hightemp. | 60°C+2°C N
and humidity | 90%RH agnorma“ﬁes
1 *
operation* | 500 hours in functions**
High temp. |80°C+2°C and
operation* | 500 hours appearance***

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

3.2 LC Panel Life Time

ltem Conditions Standard Unit
O + 0,

Life time 25°C210°C 100,000 or more hrs
S 65%RH

- Definition of life time

(1) Contrast reduces to 30% of the initial value.

(2) Current consumption becomes three times the initial value.

(3) Orientation deteriorates significantly.

(4) The display malfunctions.




4. DEFINITION OF OPTICAL CHARACTERISTICS TERM
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5. SPECIFICATION

M Features of L1671 Series
- 16 characters X 1line
- 5 X7 dot matrix + cursor

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

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

d Voo = 875V
- 1/16 duty Item Symbol; Conditions |Min.|Typ.|Max.|Unit
- 5V single power supply 0, ~ N B
. . c=20
B Specification Viewing angle 6, 20" 40§ - | ~ |deq.
A. Mechanical Characteristics 6, -6, 35| - | -
' pywor o Contrast C |6=30°2=0° 5 8 - | -
It ifications nit ; -
em pectt Response time(rise)] ton 6=0° - | 60|70 ms
Module size (HxV xT) . . =0° =
(Reflective / built-in EL backlight type) 80.0x36.0x11.3 {mm Responsetfme(f.all) Lot - zo ; - 150|170
Module size (HXVxT) 80.0 X 36.0 X 15.8 |mm Response tllme(nse) ton Ta o 0°C - 1210300 me
(Built-in LED backlight type) ’ ’ ’ Response time(fall)| toyr | v, =50V | — |480]550
Viewing area (H x V) 64.5%13.8 mm D.2 STN LCD dul
Character size (5 x 7 dot, Hx V) 307x573  |mm - module (gray)
Dot size (Hx V) 055x0.75 |mm D-2-1 Reflective type
Viewi 1 6 o'clock(@ = 0°),Ta = 25°
Dot space 0.08 mm V|eW|_n% a;;g\}e 6 o'clock(@ = 0°),Ta = 25°C
nr _— L
Center to center dimension of 75.0x31.0 mm ltem Symbol Conditions |Min. Typ Max.|Unit
mounting holes (H x V) P s
Weight (Reflective type 25 ! cC=220 B N
g' ( )./p ) Viewing angle 8, o 551 — | — |deg.
Weight (Built-in LED backlight type) 35 8,-0 =0 S0 T =
-6, -
Weight (Built-in EL backlight type) 30 Contrast C l8=25° 220 2 2 | - | =
H:Horizontal, V:Vertical, T: Thickness (max. - - "
B Z'z nla M ! a. KRI.‘ .( ) Response time(rise)| tq, 6=0 — 1270 {400 ms
- Absolute Maximum Ratings 0 Response time(fall)| tqy 2=0° - | 60 {100
V = V © o
I p——— T v v 5 — Response time(rise)] to, |© ;ao '%":Co = |720 1to0)
tem mbol|Conditions in. ax. ni - =
y Response time(fall)| .4 Vopr= 50V | — 170 | 350
Powersupply | Vpp -03 7.0 \Y
voltage Vic Vop-135{Vpp+03 | v D-2-2 Transflective type
Viewing angle: 6 o'clock(@ = 0°), Ta = 25°C,
Input voltage Vin -03 |Vpp+03] V Voo = %'759\/’ Backliqht(OFF )
Operating temp.| Topr 0 +50 °C Item Symbol{ Conditions {Min.|Typ.|Max.jUnit
Storagetemp. | Tgq -20 +60 °C 6, cZ20 - | = [=-10
Storage <48 hrs +20 +85 |%RH Viewing angle 626 2=0° Zo - |~ |des.
humidity Z1000hrs| +20 | +65 |%RH 8:-6 0 -
Contrast C |6=25°,2=0° 2 4 - |-
C. Electrical Characteristics Response time(rise)! t,, 6 =0° — 1270 | 400 ms
Vpp = 5V£5% Vgs=0V Ta = 0°Cto50°C Response time(fall)] o z=0° — | 60 {100
ftem Symbol [ Conditions | Min. | Typ. | Max. [Unit Response time(rise)| ton |9 :r=a0='%"=co — 17201100 ms
Powersupply | Voo 475 500l5251 v Response time(fall)| tor | v, =50V | — |170[350
voltage Vop-Vic 1.5 - {110V .
= Ty 23 v v E. Recommended Operating Voltage
9 1H1 . — 0D .
Jgﬂ‘;tge Cow| Vi 2 | = los | v The recommended value of ( Vyp; ) for an ambient
Ot;t'put High| Vous |-lou=0.205ma] 24§ - | = | v temperature is as follows.
voltage Low| V o= 1.2 mA - - 04 |V X
2 ou | our =7 E-1 TN LCD module
Current Iop Ta=25C | - 115 (25 |mA Voo =V -V
consump tion| | Vop =3V — ozl 10 [mA or— DD LC
Lc Vic =025V : : Temperature('C) 0 25 50
Clock oscillationt ¢ Resistance | 190 { 270 | 350 |kHz Vopr (V) 5.00 475 4.50
frequency oscillation

E-2 STN LCD module (gray)

Voor = Vpp — Vic
50
4.50

Temperature('C)
Vopr (V)

0
5.00

25
4.75
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M TN/STN Reflective type F-1 Power Supply
item L1671000000]L167100J000 Voo . (+5V)
Mechanical Characteristics A A L
Absolute Maximum Ratings B B Vie o S VR e
Electrical Characteristics C C
Optical Characteristics D-1 D-2-1 Ves
Recommended Operating Voltage E-1 E-2 XT3L VR = 1~10kQ (ov)
F-2 Dimensions
Unit: mm
80010 General tolerance: +0.5
2.5 750+03 (2.5) 1.3 max,
8.29 5962 (7.09) 16402
55 2.54X15=38.| oY 47 / 4.0 max,
32-010+02 B
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@ 3 g
55 254X 15=38.1
5.85 645+0.3 (4.65) 307 , 07
1.0 737 (0.3) 055 0.08
25 750403 (25) 2
N
b
g Lo
| H
. o
] Loy
I — 3 -
L S _YJ L.
F-3 Pin Functions
INo.[No.]| Name Function F-4 B|°Cleagram .....................................................
1117 Vs GND DB, Segment signal :
§ - :
2 118  wvpp Power supply voltage + 5V DB, Controller | Common <405 l,i :
3 Liqui stal driving volt. : ig :
19 Vic iquid cry. I.g age RS —i K50066 |signal Lo :
4 (20 RS L:instruction code input RIW— or I> g :
H: Data input E——>equivalent :
521 RW |L:Datawrite (LcMemPy) Vpp—>t :
. R Vs —>t :
H:Data read (LM mpUY e Common signal :
6122 E Enable T Y H
7123 DB, Data bus line
8 {24 DB, Data bus line

9 125| D8, Data bus line
10]26 DB; Data bus line
111271 0B, |Databusline
1228 DBg Data bus line
13129 DBg Data bus line
1430 DB, Data bus line
15131 NC -

16132 NC -
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B STN Transflective,

G-1 Power Supply

Built-in LED Backlight type VDD .
Item L167181J000 VR R (+5V)
Mechanical Characteristics A Vic—>= i
Absolute Maximum Ratings B
Electrical Characteristics C Vss I\ (ov)
Optical Characteristics D-2-2 Vieo
Recommended Operating Voltage E-2 LED = 1~10k{)
VLEDG R=90
G-2 Dimensions Unit: mm
800£10 General tolerance: 0.5
2.5 75003 (25) 158 max.
829 5062 709 =~ g0z
55 254X15=38.1 L 95 & | 40max
32-010+02 'Lg)"/
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585 645203 (465) 0551 . 00
10 737 (03) 2
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G-3 Pin Functions
NoNo| Name Function G-4 Block Diagram
1117 Vs GND DB 5 """"""" Segmentélgnal
2 |18} Vpp Power supply voltage + 5V (L ¢
ﬂ ontroller L
3 19| v |Liquid crystal driving voltage DB, KS0066 Qomr?on <a. <20
4120 RS L:Instruction code input RS—'——)- or signa LeD
H: Data input R/V:—‘* equivalent 8 8
- - )
5121 RW L:Data write (LcCM «MPY) A Common signal
H:Data read (LcM+MPUY) Vg —>+
6 |22 E Enable VLc—>.
7 [23] DB, |Databusline Vieo LED
8 |24 DB, Data bus line R rrrerrerressssees s B
9125 D8, Data bus line kligh
10[26] DB, |Data bus line G-5 LED Backlight
11127| DB, |Databusline G-5-1 LED Circuit Diagram
12128 DBg Data busline ...} —————e-———---- VLeD(A)
13]29] DBg [Databusline 3 19
14|30 D8, Data bus line mmm—m— e
15131 Vieo | Anode 4 20
16132 Vieoe |Cathode b ————————

VLEDG(C).



L1671

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, 200 mA LED forward Ve |te=100mA[38 |41 44| v
LED reverse voltage A 8 v input voltage :
LED allowable dissipation Po 0.8 w LE&:S::{SG Ir V=BV | = | - [10]mA
* LED forward current consumption and operating
temperature characteristics are as follows. G-5-4 Optical Characteristics
20 Ta=25°C
LED forward 0 — —
current ltem Symbol | Conditions |Specifications| Unit
consumption 11¢ Surface brightness lg= 100mA] 8 min.
{mA) I {panel upper side) By Vepr= 0V 10 typ. cd/m2
° 2 >0 ED brigh L ip=100 Wmin. 1 dime
Temperature(°C) LED brightness = 100mAl 5540, cd/m
LED service life 50,000 typ. h
LED color Yellowgreen
M STN Transflective, H-1 Power Supply
Built-in EL Backlight type Voo —
Item L167121J000 (+5V)
" Vic—> -
Mechanical Characteristics A L VR = 1~10k{2
Absolute Maximum Ratings B (ov)
Electrical Characteristics C Vss *
Optical Characteristics D-2-2 VeLe Common Common
Recommended Operating Voltage E-2 Inverter is
VEL
Output Input (+ S V)
Unit: mm
H-2 Dimensiqns General tolerance: £0.5
800+1.0
25 750403 (25) 113 max
8.29 59.62 (7.09) I 1602
55 254X15=38.1 Sy, \Vas 47 /| _40max
32-010102 '\'g}"/ /_—
) )
0 & ¥ o) ~
- CNi ™ / - ‘
‘l-é-oooooooooooooo-q-ls—-——— /{.’ /m7 1 I
o —
o ’ ﬁ'l / “l @ jl Vae
213 é it o o e on o T T o B 2 il o] O g I" ICmounting side
] I A S I B I I nkt I
8| =< LU WL | sy g §) 2 it
< L 4-R0.5 __5 Ve
2‘ = = IC mounting side
(lzbooooooooooooooégz—-— y \v}—v L
CN2
& & &
o ~ e
55 2.54%x15=38.1 307 | 07
5.85 64.5+0.3 (4.65) 0.55 0.08
10 737 ©3) =
2.5 75003 (2.5) 7
o
8 P
e i
8 .
ol i\
Fo
e 3
J ___uJ U
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H-3 Pin Functions H-5-3 Emission Characteristics
No|No| Name Function item Conditions Specifications| Unit
1{17] v [GND Initial When apﬁ"y'"g rated aomin. | yme
2 118] Vpp |Powersupplyvoltage+5V brightness(®) |20¢¢ 709RH (i darkroom)| 45 tYP-
3|19 Vie Liquid crystal driving voltage l’S‘emce Illfe UshedI fco?tmuolugly ?\own h
. : i when applying |to half of initial brightness 1500
4120 RS L.Instruc‘tlon code input rated voltage 20°C, 70%R
H: Data input Service life Used continuously down
5 (21 RW L:Data write (LcM«MPU) when used with | to half of initial brightness 4000 h
. R o
H:Data read (Lcm-+MPU) an mver.ter 20°C, 70%R
6 |22 E Enable Color of |Ight ;’V3h1lt5e -
: x=0. typ.
7123 DBy Data bus line » When applyingrated |y=0.375 &3
8 {24] DB, |Databusline Chromaticity voltage x=g.285 min.| =
i coordinates 20°C, 70%RH y=0.345 min.
9 |25 DB, Data bus I!ne (in darkroom) x=0.355 max.
10|26 DB, Data bus line y=0.415 max.
11427] DBy |Databusline H-6 Suitable inverter 5S
12|28 DB; |Databusline H-6-1 Electrical Characteristics (when combined
13129 DBy Data buslfne with EL lamp)
14130 DB, Data bus line Item Symbol Conditions Bpecifications] Unit
15131 NC - Oscillating f
16|32 NC - frequency INV [Tax ZSOC,V|N =5VDC(C 550 typ. Hz
Output voltage | V [Ta=25°C,V,y=5VDC| 100typ. \
H-4 Block Diagram P g our W yP
..................................................................... Output current IOUT T3=25°C,V|N=5 VDG 15 typ. mA
: Segmentsignal -
D$B° : : input current Iin [Fa=25°C,Viy=5VDC] 10typ. mA
DB, Cc:;‘ggél:r Common <405 @ Inputvoltage | Vin Styp. |vDC
RS _'_,_ o | signal LD Initial brightness | 5 |ra =25°C,V)y=5VDC| 40typ. kd/m?
RIW_» . 8 81: Surface brightness| Ta=25°C,V)y=5 VDC 5
E.—i—y]€quivalent H (panel upperside)| Br " 8typ. d/m
Vpp—>+ Common signal : ]
Vg =+ : H-6-2 Tolerance (inverter only)
\\//Li > Item Specifications |  Unit
E
VELG EL Input voltage 3.0 t106.0 v
..................................................................... Load range S to 15 sz
H-5 EL Lamp (white . . .
'p( ) L. H-6-3 Maximum ratings (inverter only)
H-5-1 Environmental Characteristics P— -
ltem Specifications Unit
Item Bymbol Conditions Specifications Input voltage 7.0 \
Operatin oo Load range 15 cm?2
temperature rgange Topr 20°Cto +50°C - g
Operating temperature range -10to+ 60 °C
Storage T -20°Cto + 60°C
temperature range| *'9 O+ Storage temperature range ~20t0+70 °C
Soldering heat- No terminal . . .
resistagnce 270°C25°C,3smax. | apnormality H-6-4 Dimensions {Unit: mm)
-20°C30min.& No defecton  —
Thermal shock +60°C 30 min. 5 cycles| appearance i : I \
! Pin No. Functions
s . . i
H-5-2 Electrical Characteristics : " 1 Input 5V DC
ltem Symbol - Conditions Spec. | Unit : 2 Common :GND
Electrostatic f=1 kHz(in darkroom) { 2. . F 3 Output
capacity Cet 2VAC 27tp-| N . Y P
| When applying rated 1.5 max.] ma '
Current & | voltage, 30, J0%RH |11 type| ™ u u—; ¥
Maximum rated . o
V Sine wave, 1 kHz 150 |Vrms
voltage EL1 3.B06 ' j.,l
Rated voltage | Vg, Sine walve;;loodb-;zl 100 [Vrms \ : <
: Between lead and film
isolation voltage Sine wave 50 Hz,imin,| 1500 |Vrms : A
i
i M|
| w
3 1 2
1 Y
: A
85 []225 7
0 N -

-10 -
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Wide Temperature Range STN LCD Module
M Specification B Reflective type

J. Absolute Maximum Ratings

It L167100P000
Vgs = OV em
— - - Mechanical Characteristics A
ltem Symbol]Conditions| Min. Max. { Unit - -
Absolute Maximum Ratings J
Powersupply | Vpp —03 7.0 v Electrical Characteristics K
voltage Vic Vop—13.5| Vpp+03 | V
Optical Characteristics L
Inputvoltage | Vi 03 |Vop+03| V Recommended Operating Voltage M
Operating temp.| Top, -20 +70 °C Reflective type
Storage temp. Tstg -30 +80 °C Power Supply F-1
Storage S A48hrs +20 +85 |%RH I;.lm:ns;).ns i'z
humidity 51000 hrs| +20 +65 |%RH inrunctions 3
Block Diagram F-4
K. Electrical Characteristics B Built-in LED Backlight type
Vop = 5V£5% Vg =0V Ta = —20°Cto+70°C
- X - item L1671B1P000
Item Symbol | Conditions | Min. [ Typ. | Max. |Unit — —
Powersupply| Vop 475|500 525 v |Mechanical Characteristics A
voltage Voo-Vic 150 - {110l v Absolute Maximum Ratings ]
In*ut High| Vi, 22| = [vpp | v Electrical Characteristics K
voﬁcage Low| V4 ] - 06|V Optical Characteristics L
Ot:t;:ut High| Vour |-lou=0.205mal 24 | - | - [ v Recommended Operating Voltage M
voltage Low| Vg4 lor=1.2mA | — - (04 |V Transflective Built-in LED Backlight type
Current loo Ta=25°C | — | 15|25 [maA Dimensions G-2
consump tion le \X?:D:OFZ\Q - 021 1.0 | mA Pin Functions G-3
o - - Block Diagram G-4
Clock oscill ation Resistance
frequency fox oscillation 1901 270 | 350 | kHz LED Circuit Diagram G-5-1
« Applied to DBy~DB, E, RW, RS Electrical Characteristics (LED) G-5-3
*x 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
oy ltem Symbol |Specifications| Unit
temperature, and the response characteritics —
] LED forward current consumption 1 200 mA
deteriorates at low temperature. LED reverse voltage Ve S v
- Reflective/transflective type LED allowable dissipation P.D 0.8 . \14
Vrewing ancler & o'lockta = 0 LD forward current tlon and operati
Viewing angle: 6 o'clock(@ = 0°%), Ta = 25°C, orward current consumption and operating
Voo = 4.8V, Backlight OFF temperature characteristics are as follows.
item Symbol{ Conditions |Min.|Typ.[Max.|Unit 0
LED forward
6 C220 il i current
Viewing angle 6, 5=0° 50 | — | — |deg. consumption g 1
6,- 6, - 50 | = | - (mA) - -
-20
= °l @=0° 2 - —_—
Contrast C |8=20 0 3 Temperature(“C)
Response time(rise}| t,, 6 =0° - | 50| 80 ms ] ..
Response time(fall)| o =0° ~—T700 760 P-2 Optical Characteristics
o -] T = 2 °
Response time(rise)| t., |© T=a0 . %°=CO —~ | 2001320 m : : a=25C
Response tme(falll| top Voor= 49V [ = |450[720 tem Symbol| Conditions |Specifications| Unit
- - —0° o= 0° Surface brightness lg=100 mA* 4 min.
Response t{me(rlse) ton ?}a—g :_‘326% ~ |1500[2400 s (panel upper side) Bs Vo= 0V 5 typ. cd/m?
Response time(fall)| t,y |[v_-s50v | — [1500{2400 A 40 min
opr — = LED brightness L [lg=100 mA* ; cd/m2
50 typ.
M. Recommended Operating Voltage LED service life 50,000typ. | h
The recommended value of Vopr) for an ambient LED color Yellowgreen

temperature is as follows,

Voor = Vpp ~ V(¢

Temperature('C)

-20

25

70

Vopr (V)

5.0

49

48

4.2

* The forward current depends upon the temperature.

Especially, it must be decreased at high temperature.

For temperature dependence, refer to forward current
reduction characteristics.

S11-



L1681

B Features of L1681 Series

- 16 characters X 1line

- STN LCD is used

- 5X7 dot matrix + cursor

- 1/16 duty

- 5V single power supply

M Specification

A. Mechanical Characteristics

Item Specifications JUnit
Module size (HxXV XT)
(Reflective /built-in EL backlight type) |15 1-0%40.0X11.3Imm
Module size (HxV xT)
(Built-in LED backlight type) 151.0x40.0x 15 8mm
Viewing area (Hx V) 120.0x23.0 mm
Charactersize (5x 7 dot,H xV) 6.0%x12.715 |mm
Dotsize (Hx V) 1.152x1.765 |mm
Dot space 0.06 mm
Center to center dimension of mm
mounting holes (H x V) 143.0x32.0
Weight (Reflective type) 60 g
Weight (Built-in LED backlight type) 75 o}
Weight (Built-in EL backlight type) 65 g
H:Horizontal, V:Vertical, T:Thickness (max.)
B. Absolute Maximum Ratings
. vSs = 0 V
Item Symbol|Conditions| Min. Max. | Unit
Power supply Voo -0.3 7.0 \
voltage Vie Vpp-13.5{ Vpp+03 | V
Input voltage Vin -03 |Vpp+03} V
Operatingtemp.f Top 0 +50 °C
Storagetemp. | Ty, -20 +60 °C
Storage S48 hrs +20 +85 |%RH
humidity £1000 hrs| +20 +65 |%RH

C. Electrical Characteristics

VDD=5V15% Vss=0V

Ta = 0°Cto 50°C

D. Optical Characteristics (STN gray type)

Item Symbol | Conditions | Min. | Typ. | Max. |Unit
Powersupply | Vpp 475}15.00 1525 Vv
voltage Vpo-Vic 151 - |10 v
ln;ut High V"." 2.2 - VDD \'
voltage Llow| Vi, 0 - |06}V
th‘put Highl Vouy |-lon=0205mA{ 24| — | - | v
voltage Low| Vg, loo=1.2mA - ~ 104V
Current Ioo I/a = 2§°\C/ ~ |18 |30 |{mA
consump tion [ 1. | v P2925y | - |03 1.0 [ma
Clock oscillation| ¢ Resistance | 150 | 220 | 300 1kHz
frequency 0sc oscillation

* Applled to DB°~DB7I E, R/W, RS
** Applied to DBy~DB,

-12-

D-1 Reflective type

Ta = 25°C, Vopr = 4.75V

ltem Symbol| Conditions [Min.|Typ. |Max.|Unit
61 - - - 25
=20
Viewing angle 6, CQ —0° 50 | — | — |deg.
6,-6, - 75~ =
Contrast C 60=5°2=0°| 2 | 4 | - | -
Response time(rise){ %o, 6 =0° - | 180|270
Response time(fall){ t,¢ 2=0° ~[250(380| ™
R time(ri £ 6=0°%2=0"1 — |4
esponse |'me(r|se) on Ta = 0°C 00 | 600 ms
Response time(fall)| tq¢ Vooe= 50V | — | 7201100

D-2 Transflective type

Ta = 25°C, Voo, = 4.75V, Backlight OFF
ltem Symbol| Conditions |Min.|Typ. |Max.|Unit
. 6, cz20 (= |20
Viewing angle 6, &= 0° 45 1 - | = |deg.
6,-96, 65 - | -
Contrast C 65°,2=0"| 2 4 - | -
Response time(rise)| ton 6 =0° - 1180270
Response time(fall)| toe o =0° — | 250380 ms
Response time(rise 60=0%2=0"| — |2400]600
Res:.:onse time((fall; tt::f VI; : g:.')c v | — {720 {1100 ms

(STN gray type)

E. Recommended Operating Voltage

The recommended value of ( Vp, ) for an ambient

temperature is as follows.

Voor = Vop = Vic

Temperature(C) 0 25

50

Vopr (V) 5.00

4.75

4.40




L1681

M STN Reflective type : F-1 Power Supply
Ttem L168100J200 Voo . (+5V)
Mechanical Characteristics A L
Absolute Maximum Ratings B Vie »> VR —_
Electrical Characteristics C
Optical Characteristics D-1 Vs .
Recommended Operating Voltage E Y VR = 1~10kQ (ov)

F-2 Dimensions Unit: mm

General tolerance: #0.5

151.0%1.0 5.5max..1.6+0.2
2 14-¢1.0+0.2 4-44.0 w| 2} (2.7)
N
= e ——— -
g - R[er e
| miw N — w|
- EES: F‘lﬁﬁﬁﬁﬂf‘lﬁf‘lﬁﬁﬁl‘]ﬁl‘lf‘l sl o 5 -
o| ol x HEH 1 o -
| s 31288 _JLIL_II_JLH_H_JI_JLILJL_ILI[_ILJI_H_I it M P
~ 2.54 J ol ~
T
& Vs = — ———=3 S==—
—] =™ 1 T —~
S| = 14,5 114.0 (14.5) vl Q)
«r| o T T .|
~ 1.s 120.0 (11.5) ol el
1.0 129.0 (1.0)
4.0 143.040.3 (4.0)
1.2
o 6.0 1.2
~ 1.5 .oos
_ = — — " A
C_O (= = i = S S _ELLJUUL
\\ ICheight @ UL]
o L
| H :
z. ]
SERE 11
L o
F-3 Pin Functions F-4 Block D'a_g,ram
No| Name Function Segment signal
1] V¢s |GND DB-,“ Controller { common <40l {uﬁ
2| Vpp |Powersupplyvoltage+5V RS KS0066 |signal
3 | Vic [Liquid crystal driving voltage R/\_N_._’> or jﬁ LCD =
4 RS | L:Instruction code input, H: Data input E——L.lequivalent
5 | RW |L:Datawrite (LcMempU), H: Data read (LcM-MPUy) VDD_)‘;
6] E |Enable Vs> -
. V= Common signal
7 DBO Data bUS 'Ine .....................................................................
8 | DB, [Databusline
9| DB, |Databusline
10] DBy |Databusline
11} DB, |Databusline
12} DB {Databusline
13{ DBg |Databusline
14) DB, |Databusline

- 13-




L1681

B STN Transflective,
Built-in LED Backlight type

G-1 Power Supply

ftem L1681B1J200 VoD *
. — VR R | (+5V)
Mechanical Characteristics A v 1
Absolute Maximum Ratings B LC—>: T
Electrical Characteristics C (V)
Optical Characteristics D-2 Vsg -
Recommended Operating Voltage E Viep VR = 1~10 k()
LED  viene B
R= 30
G-2 Dimensions Unit: mm
General tolerance : 0.5
151.041.0 2hode () Ur.1)
o R 215w R
2 14- ¢| 0+0.2 4-¢4.0 / 2l S
N ‘Q’-—\ S— i == ¥ J\X'“ 1
1o s S (B 3
alelal 13 ﬁﬂﬁﬁﬂﬁmﬁmﬁﬁﬁﬂﬁmﬂ Bl oSl - :
; 54 HEH 3 .
i of ol x el olol =
I AR SR |
~ 2.54 Q=] '
C} L\ E—— =1 f§ ‘:— ;k: o jll
p=—— A A—— —— — | U .
813 | [Les 114.0 (14.5)] |\ 5| G 10.0max]|4.0max.
AR T T __' . |
~ 1.5 120.0 (11.5) el |6 gr0,
1.0] 129.0 (7.0) | \cathede(© I5.Bmax.
4.0 143.040.3 (4.0) 1.2
- 6.0 1.2
= ﬂ“ﬁi =l ras2 0.06
\\ _ -_.__n.‘_
\'\. C ) U. -p — O O ) I _l — e e
\ N\ JCheight 5
\ o
S
i L
G_ . . e —
3 Pin Functions G-4 Block Diagram
g
o] Name Function Segmentmgnal ......
DB :
11 Yss |GND s 0 Controller |
2| Vpp | Powersupply voltage +5V DB, KS0066 Common ~40> <0
3 | Vic |tiquid crystal driving voltage RS.__:_> o] signal o
4 RS |L:instruction code input, H: Data input R”"é——’- equivalent 8 8
- - " " R —i
5 | RMW |L:Data write (Lcm «MPU), H: Data read (Lem-mpu) Vpy—> Common signal
6 E |Enable Vg —>+
7 | DBy |Databusline Vie—>
8 | DB; |Databusiine Vieo — LED
9 | DB, |Data busline Vieos . :
10| DB, |Databusline G-5 LED Backlight
11| DB, |Databusline B ackilg
12| DBg |Databusline G-5-1 LED Circuit Diagram
13} DBy |Databusline Vieo(A)
14} DB, |Databusline 3 59
4 60
-------- Viene(C)
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L1681

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, 600 mA LED forward Ve [|tg=300mAj38 a1 |sa]| v
input voltage
LED reverse voltage Ve 8 \ LED reverse . Va=8V ~ N Y Y
LED allowable dissipation Pp 26 w current
* LED forward current consumption and operating G-5-4 Optical Characteristics
temperature characteristics are as follows. Tox25°C
LED forward 600 ltem Symbol| Conditions [Specifications] Unit
current Surface brightness B lg= 300 mA] 4.5 min. cdim2
consumption 350 I (panel upper side) P Vopr= 0V 5typ.
(mA) . 40 min.
) 25 50 LED brightness L |lg=300mA 50 typ. cd/m2
Temperature(°C) LED service life 50,000typ. | h
LED color Yellowgreen
H STN Transflective,
e s . H-1 Power Suppl
Built-in EL Backlight type PPRly
VpD
Item L168121J200 (+5V)
Mechanical Characteristics A Vich—> VR = 1~10 k€ -
Absolute Maximum Ratings B = W (0V)
Electrical Characteristics c Vs
Optical Characteristics D-2 Common Common
Recommended Operating Voltage E VELG f
Inverter =
VE
. Output |nput (+5v)
H-2 Dimensions Unit : mm
General tolerance: £0.5
151.0%1.0 Vas 5.5max. | .6+0.2
2 . 14-¢1.040.2 4-¢4.0 [/2.0 o & (a.7)
s W/ == == = - = 15
~ N [ 4 = Vel
of ol & liml-:! (S4-R1.0 P il Fj—me
5 E% B ﬁf‘lﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬂ[_}ﬁ ot <9~ l
SNPIERSY l_Jl_lLJL_JL_lL_H_IL_ILJI_JL_lLJL_ILJl_H_I s B S R R
~| ] e I TSRl 1% PG v
fa ol . wn
! e — =1 I ol < o # display side
E? = 14.5 114.0 (14.5) e
= 1.5 120.0 uis) [\va  2lg
1.9) 129.0 (1.0)
4.0 143.04:0.3 (4.0)
7.2
- 6.0 L l1.2
Sl ras2 ! o.os
_ ]
T O = O S, m TT]
\\ ICheight bt L L
ANREAR

- 15.




L1681

H-3 Pin Functions H-5-3 Emission Characteristics
No. Name Function Item Conditions Specifications| Unit
1| Vs¢ |GND Initial When ap?tlying rated 40min. | 4o
2|1 V Power supply voltage +5V i voitage 50 typ.
bo | OWSEPEY o 29 brightness(B) 1 4ec 7094 RH (in darkroom) P
3| Vi ]Liquid crystal driving voltage S - ved o
- : : S - ervice life sed continuously down
4 RS L‘lnmud'?" code input, H: Data input when applying |to half of initial brightness 1500 h
5| RW |L:Datawrite (LcM«MpPU), H: Data read (LcM+MPY) 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, |Databus I!ne Color of light White -
10| DB; |Databusline
11| DB Data bus line . x=0.3151
4 b n N When applying rated  |y=0.375 &g
12| DBs |Databusline Chromaticity voltage x=0.285min.| -
13 DBG Data bus line coordinates 2.0°C, 70%RH Yy =00§5455 min
14| DB, |Databusline (in darkroom) ;:0:41 5 m::

H-4 Block Diagram

..................................................

...................

Segment signal

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

DBO . .
; m Controller with EL lamp) :
<dan > < AOL .
DB, N KS0066 Common Item Kymbol|l ~ Conditions  ppecifications Unit
RS signal STt
w2 or LCD scllating | fiy [ra=25°C,Vyy=5VDC H
RIWeal | 8 8 frequency a= ViN= 480 typ. z
E—i—3 equivalent : v oo -
Voo Common signal : Output voltage our |Ta=25°C,Viy=5VDC| 85typ. \
Vg =+ : Outputcurrent | loyy {Ta=25°C,V\y=5VDC| 3.5typ. mA
Vi Input current In [Ta=25°CViy=5VDC| 35typ. mA
VVEL : EL Inputvoltage | Vi S5typ. |vDC
ELG = —
OO PP P PRPPPRR ORI Initial brightness | g Ira.25°cva5vDC| SOWP.  Ld/m2
- s KSurface brightness Ta=25°C,Viy=SVDC]  5typ.
H-5 EL Lamp (white) (panel upper side)| Be Vogr= 0V typ d/m?
H-5-1 Environmental Characteristics .
H-6-2 Tolerance (inverter only)
Item Kymbol Conditions Specifications tem Specifications Unit
Operating ~
temperature range Topr 20°C to + 50°C Input voltage 3.01t06.0 Y
Storage T . . Load range 25 t0 40 cm?
temperature range| 20°Cto+60°C . . .
Soldering heat- . No terminal H-6-3 Maximum ratings (inverter only)
. °C + R
resistance 270°C£5°C, 3s max. | abnormality Item Specifications | Unit
-20°C30min.& No defect on Input volt. 7.0 \
Thermal shock +60°C 30 min. 5 cycles| appearance nput voltage .
- Load range 50 cm?
H-5-2 Electrical Characteristics Operating temperature range -10to+60 °C
ifi- St ete ture e -20to+70 °
Item Symbol Conditions igfi;'z‘s Unit orage temperature rang Al ¢
Electrostatic =1 kHz{in darkroom) nF H-6-4 D'mejns'Ons (Unit: mm)
capacity Cer 1VAC 8.5 typ. = i
When applying rated [5.0 max. ™~ Pin No. Functions
Current IEL voltage, 20°C,70%RH | 3.5 typ. mA i’l 1 Input 5V DC
Max\llrglt':;ng;ated Ve Sine wave, 1 kHz 150 |Vrms o 2 Common :GND
‘ Y 3 Output
Rated voltage | Vg, Sine wave, 400 Hz 100 |Vrms m A
=3
. Between lead and film
Isolation voltage Sine wave .50 Hz,imin.| 1500 |Vrms iEL
©
A
Y o
(o]
w
~
< Y
A
3-20.7

-16-




L1681

Wide Temperature Range STN LCD Module

M Specification B Reflective type
J. Absolute Maximum Ratings

It L168100P200
Vgs = OV =
- - - Mechanical Characteristics A
tem Symbol| Conditions | Min. Max. | Unit - -
Absolute Maximum Ratings J
Powelr supply | Vpp 03 7.0 v Electrical Characteristics K
voltage Vie Vop-135|Vpp+03 | Vv : :
Optical Characteristics L
Inputvoltage | Vi -03 |Vop+03]| V Recommended Operating Voltage M
Operatingtemp.| Tq,, -20 +70 °C Reflective type
Storagetemp. | Tgqg ~30 +80 °C Power Supply F-1
Storage <48hrs +20 +85 |%RH D.lmensm.ns F-2
humidity <1000hrs| +20 | +65 |%RR Pin Functions F-3
Block Diagram F-4
K. Electrical Characteristics H Built-in LED Backlight type
Vop = 5V£5% Vg =0V Ta =-20°Cto+70°C
ot . - Item L1681B1P200
Item Symbol | Conditions | Min. | Typ. | Max. [Unit - —
Powersupply | Voo 275|500 5.25| v Mechanical Characteristics A
voltage Voo - Vic 15 - 10| v Absolute Maximum Ratings J
ln*ut ~ High| Vi, 22| = [V | v Electrical Characteristics K
vortage low| Vi, 0 - 06|V Optical Characteristics L
OJt;)ut Highl Voui |-lou=0.205mAl 24 | — | = | Vv Recommended Operating Voltage M
voltage Low| Vg, lor=1.2mA | ~ - 104 |V Transflective Built-in LED Backlight type
Current Ino Ta = 25"5 - |18 | 30 |ma Dimensions G-2
consump tion e \xgb:o,sz \ = 103110 |mA Pin Functions G-3
oo : Block Diagram G-4
Clock oscill ation| Resistance
frequency fosc oscillation 140 | 220 | 300 | kHz LED Circuit Diagram G-5-1
« Applied to DBy~DB, E, RAW, 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
cps Item Symbol|Specifications| Unit
temperature, and the response characteritics —
. LED forward current consumption Ik 600 mA
deteriorates at low temperature. LED reverse voltage Ve 8 v
- Reflective/transflective type ’ LED allowable dissipation PD. 2.6 . w
Ta = 25°C, Vop, = 4.8V, Backlight OFF LED forward current f:or}sumptlon and operating
— - - temperature characteristics are as follows.
tem Symbol| Conditions |Min.{Typ. |Max.|Unit £00
-1 - {-10 LED forward
iewi o cz20 ' current
Viewing angle 6, N 40 | = | = |{deg. .
2=0 consumption 15
62 - 61 50 - - (mA) l
Contrast C |8=5@=0} 2 |3 | -]~ ' -20 25 70
Response time(rise)| tq, 8 =0° - | 50| 80 ms . Temperature(°C)
Response time(fall)| t.y @ =0° ~ 11001{160 P-2 Optical Characteristics
Response time(rise)| t,, |6 _?a0°_: %fco" - |200]320 s . Ta=25°C
Responsetime(falllf tott | v, =49v | = [450]720 Item Symbol| Conditions |Specifications| Unit
Response time(rise)| t,, |8 =0%2=0"| — [1500[2400 Surface brightness Ir=300mA*| 4.5 min.
= —20°C ; B _ cd/m2
Response time(fall)| t,¢ I/ao,,, 20w = Trs00f2a00] ™ | {panelupperside) | ¢ | Vep=0V | Styp.
LED brightness L l1p=300mA* ‘;% 't‘;':' cd/m?
M. Recommended Operating Voltage '
- LED service lif / .
The recommended value of ( Vop; ) for an ambient service e 30.000typ h
temperature is as follows. LED color
Voor = Vop = Vic
Temperature(C)| -20 0 25 70 * The forward current depends upon the temperature.
Vopr (V) 5.0 49 48 4.2 Especially, it must be decreased at high temperature.

For temperature dependence, refer to forward current
reduction characteristics.
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L1672

M Features of L1672 Series
-16 characters X 2 lines
- 5X 7 dot matrix + cursor

- 1/16 duty

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

ltem Specifications |Unit
Module size (HxVxT) ’
(Reflective type ) 85.0x30.0x10.1|mm
Module size (HxV xT)
(Built-in LED backlight type) 85.0x30.0x15.8|mm
Module size (HxV xT)
(Built-in EL backlight type) 85.0x30.0x11.3 |mm
Viewing area (Hx V) 62.0x16.0 mm
Charactersize (5x 7 dot,Hx V) 2.78x4.27 mm
Dot size (Hx V) 0.50x0.55 mm
Dot space 0.07 mm
Center to center dimension of 82.0x24.0 mm
mounting holes (H X V)
Weight (Reflective type) 25
Weight (Built-in LED backlight type) 40
Weight (Built-in EL backiight type) 30
H:Horizontal, V:Vertical, T:Thickness (max.)
B. Absolute Maximum Ratings
Vss = OV
ltem Symbol|Conditions| Min. Max. | Unit
Powersupply | Vpp -0.3 7.0 \
Y0|tage VLC VDD -135 VDD +0.3 \')
input voltage Vin -03 |Vpp+03}| V
Operating temp.| Teor 0 +50 °C
Storagetemp. | Tgq -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°Cto50°C

Item

D. Optical Characteristics

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

Voor = 475V
ltem Symbol} Conditions |Min.|Typ.{Max.|Unit
. 5 | cza20 |4 =15
Viewing angle 6, Z=0° 40 | — | — |deg.
6;-6, 351 - | -
Contrast C |9=30°%2=0° 5 8 |~ |-
Response time(rise){ ton 6 =0° - 160170
Response time(fall)] tye @=0° - |150{170 ms
Response ti.me(rise) ton |8 ‘Fa0°=' %°=C°° = 1210300 ms
Response time(fall)] to4 Vopr= 50V | — [480]550

D-2 STN LCD module (gray)
D-2-1 Reflective type
Viewing angle: 6 o'clock(@ = 0°),Ta = 25°C

Symbol | Conditions | Min. | Typ. | Max. {Unit
Powersupply| Vpp 4751500525 Vv
voltage Vop-Vic 151 — (110} VvV
ln;ut High| Vi 22| = vl v
voltage Low| V), 0 - 06 | V
th}ut High! Voui |-lou=0.205mAj 2.4 | = | — [ Vv
voltage Low| Vg4 lo,=1.2mA - - 04 | VvV
Current Iop '\r/a = 2?5 -~ | 20]30]|ma
. DD =
consump tion| | . Vic=025v | = |02 ]10 |mA
Clock oscill ation fosc Resistance | 190 | 270 | 350 |kHz
frequency oscillation

* Applied to DBy~DB5 E, R/W, RS
*+ Applied to DBy~D8B,

- 18-

Voo, = 475V
Item Symbol} Conditions |Min.]| Typ.|Max.|Unit
61 - - - 15
= 2.
Viewing angle 6, Cz 20:) 551 = | = |deg.
62 - 91 70 - -
Contrast C |9=25@=0° 2 4 | - |-
Response time(rise)| toq 6 =0° - {270 | 400 m
Response time(fall)| toy o=0° - 1 60 1100 5
R t . e = 0°, D= oo
esponse l'me(nse) ton Ta o0 720 {1100 ms
Response time(fall)| to4 Voor= 5.0V | = 170 | 350

D-2-2 Transflective type
Viewing angle: 6 o'clock(@ =
Voo = 4.75 V, Backlight OFF

0°), Ta = 25°C,

Item Symbol| Conditions |Min.|Typ. |Max.|Unit
- - 1=-10
- 5, CZ20
Viewing angle 6, & =0° 50} — | = |deg.
6, -8, - 60 | — | -
Contrast C 6=25°2=0° 2 4 - i-
Response time(rise}){ ton 0 =0° - | 270 | 400 me
Response time(fall)| tq¢ 2=0° — | 60 | 100
i i 6=0%02=0"| —
Response tllme(rlse) ton Ta 0% 720 (1100 ms
Response time(fall)} tqe Vopr= 5.0V | — 170 | 350

E. Recommended Operating Voltage

The recommended value of ( Vopy ) for an ambient
temperature is as follows.

E-1 TN LCD module

Voor = Vpp — Vic

Temperature(’C) 0 25 50
Vopr (V) 5.00 475 4.50
E-2 STN LCD module (gray)
: Voor = Vpp = Vic
Temperature('C) 0 25 50
Vopr V) 5.00 4.75 450




L1672

K TN/STN Reflective type

F-1 Power Supply

Item L1672000000{L167200J000 Voo . (+5V)
Mechanical Characteristics A A A
Absolute Maximum Ratings B B Vie . < VR —t
Electrical Characteristics C C
Optical Characteristics D-1 D-2-1 Ve
Recommended Operating Voltage E-1 E-2 G VR = 1~10kQ (ov)
. . Unit: mm
F-2 Dimensions
85.0 General tolerance : £0.5
1.520.3 82.0 £0.3 (1.5)
i 4-R1.25 4.5max.  1.620.2
S 2.54 0.3
o ~
Led -
3 O | p I 1 I J—F B
— L c = L S T 0 N
i SAEEE:
iy ®e2 2
ol %] 5 fee T T [ [ s o T o
ol %] 3|, :: D I 0O O [ _ ol 2| e )
Slgle ™ |oe T T T T T T T & g ¢ |
h 3 A N O R 0 O | O [ N 1 W I 2
3 [ S K?}v‘ 1 —
14 I - z &
¥ — T > )
| T —= T T 1 ] lr""": el & D.
S L [y |
< 15,385 55.73 #0.3 (13.885) = (5.6) 4.0max,
12'25 62.0 (10.75) 10.1max,
7.0 72.5 (5.5) 3.53
2.78 | ozs
- 0.5 1. 0.07
["2]
S !
- — 5 ’ 00000
a1 1 N [ I =X ] S DDDED
J J
_ \Ss) o 2 00000
. € height I DDDDD
F-3 Pin Functions _F-4 Block Diagram
ol Name Fanction . 3"”"""""C"o'ri'ihi'dh"si'g'ﬁé'l ......................................
0 .
[ o8, |Deta busiine ; — LcD
2 | DBg |Databusline D8, Controller
3| DBs [Databusline RS— KS0066 | Segmentsignal<40 <ao>
4| DB, |Databusline R/V\é : or SerraTd Segment
5 | _DB; |Databusline . —»+ |cQuivalent eria’ data > driver
DD . . . .
6 | DB, [Databusline Ves ™% Tslmlng signal pr
7| DB, |Databusline Ve T
8 | DBy [Databusline
9 E Enable
101 RAW |L:Datawrite (LcmM«Mpy), H: Data read (LcM-MPU)
1 RS [L:Instruction code input, H: Data input
12}V, |Liquid crystal driving voltage
13| vi [GND
141 Vpp |Powersupply voltage+5V
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M STN Transflective,
Built-in LED Backlight type

G-1 Power Supply

VpbD ¢
Item L167281J000 VR R (+5V)
Mechanical Characteristics ' : A ViC—>F _T_
Absolute Maximum Ratings B
Electrical Characteristics C Vsg . (ov)
Optical Characteristics D-2-2 y
Recommended Operating Voltage E-2 4 LED LED VR = 1~10kQ)
VLEDG R =80
G-2 Dimensions 5.0 Unit: mm
1.5£0.3 82.040.3 (1.5 General tolerance: 0.5
2 10.0max. 1.61£0.2
H - 2.54+0.3 4-R1.25 ., JAnode(d) )
af =~ /[ ' Eya
C 1o 1 4 I ——A N RS :15
L) I.S_.._"-D /o : J:“- - : =
O. — I‘.’z —: i
el 3 ol lee r"\r"ﬁr_lr-u_\l—'lﬁr‘{ﬁr’ﬁt_lr—lr_\r—lﬁr‘] 2 H
ol 2] S| & e [T O | O iLsidigodidiitg (e T &l w| e
8 = 7| = :i I e gl 7|
]| e 3 .. Luuuuuuuuuuuuuuuu e =
et & s :
i N4 = Sl e
~ —== A G {
T — = A = R m] 3.53
= =1\ cathode (©
px 15.385 §5.73£0.3 (13.885) | = (L ‘ .0max. 2.8 0.75
Ll , ‘
12,28 62.0 L(m.vs) 15.8 max. 0s | , 0.07
1.0 72.5 ‘(5-5 o l
fiae
2 DO00d i
s 2 OO0
8 00
— b - © jj L |
UJ - J :]g L0 L
"N ICheight |
G-3 Pin Functions G-4 Block Diagram
NO. Name FUnCﬁOn ............. C.om;‘;.oh..slg.';al.............:
1| DB, |Databusline DBSo : = LD
2 | DBg |Databusline m :
3| DBg |Databusline L8, PN :
2 - RS—>|Controller Segmentsignaljwr‘ :
4| DBy |Databusline R/W—> KS0066 : Segment | :
5 | DB; |Databusline E—+> or Serial data > driver
6 | DB, |Databusline Vooj equivalent Timing signal {T
7 | DB, |Databusline L’ss_): ¥
8 | DB, |Databusline Vito_t
9 E Enable VLEDG—] LED
10| RAW L:Data write (Lcm «mPU), H: Data read (LCM - MPU) e ttaeatasaasatsocnnsanssansasnesssasentositannconcsasncrsossnsassasnss .
11] RS |L:nstruction code input, H: Data input G-5 LED Backlight
12} v Liquid crystal driving voltage L
13 e g 2 G-5-1 LED Circuit Diagram
Ve lONO_______ ViLED(A)
14] Vpp | Power supply voltage +5V 5 "
4 16

VieoaG(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 .LEl)uIOLVl{(afde Ve |lg=112mA|{38 |41 |84 | v
in YOita
LED reverse voltage VR 8 Vv P g
LED reverse I Vg=8V | = | -~ |0.16] ma
LED allowable dissipation Py 0.92 w current
* LED forward current consumption and operatin . .
OnSUmp P g G-5-4 Optical Characteristics
temperature characteristics are as follows. Ta=25°C
a=
LED forward 200 ltem Symbol | Conditions {Specifications] Unit
current Surface brightness g, ['¢=112mA]  8min. 3
CONSEJmmASt'O“ 116, | (panel upper side) P | Vopr= OV 10 typ. cd/m
0 25 50 LED brightness L llg=112mA g%:y“: cd/m?
Temperature
P cQ LED service life 50,000typ. | h
LED color Yellowgreen
Bl STN Transflective, H-1 Power Supply
Built-in EL Backlight type v _
DD
' item £167221J000 (+5V)
Mechanical Characteristics A IS i, 1~10kQ _T_
Absolute Maximum Ratings B (oV)
Electrical Characteristics C Vss 4
Optical Characteristics D-2-2 v Common Common
- ELG
Recommended Operating Voltage E-2 Inverter 1
Ve Output Input (+5V)
H-2 Dimensions Unit: mm
85.0
isa0a 52,0203 1.5 General tolerance: 0.5
.2 2. | ..
« VeL 3.25 5.50max. , 1.6 £0.2
S 2.54 0.3 4-R1.25 - n ”1
: x—j ~ .
3 O 1T ] s I 1 S —t - z
|~ b/ T —e = — el U T al = |z P
! - L] w
o 1'5_—%_%2 r = =&
ol 2] g |0 miaianioninnionion iy ooy ion Ion i an In n mi pE & 3 o
ol S ﬁ dolee O O O 0 { O O O [ Y el % 9 I :
8 2ty |&s 33 ) T T T E] s § -
& '§ % ¢ R A O (O [ O [ R [ R [ '— = T
L e
: || e T gy @ f 3 z E
T ] Fz T 1 — g'r—g 2= E3 p )
g Vers Al s .
o 15,385 55.73 0.3 (13.8|85) = (5.30) 4.0max.
12.25 62.0 (10.75) 11.30max.
7.0 725 55 3.53
2.78 0.75
0s_| , 007
2 I
- = 00
{o!l n!| 1] L[ \“ Ll; \ﬂ g jj
0 J J s %]]_l
. — e -
\_IC height g s (]
0]
&
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72

H-3 Pin Functions

H-5-3 Emission Characteristics

H-4 Block Diagram

Common signal

D :
e I :
DB, ¥ :
RS- ;"’Controller Segmentsignalj“r <Ay :
R/W—=2-1 Ks0066 - Segment :
E—> or Serial data driver :
Vpp—>t |equivalent] :
\l/):;-—if Timing signal {T :
Vi 2
V H :
e EL :

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

No.| Name Function ltem Conditions Specifications| Unit
1| DB, [Databusline Initial When applying rated 30 min.
; - voltage cd/m2
2| DBy |[Databusline brightness(B) |20°c 70%RH (in darkroom)] 35 typ.
3| DBs [Databusline zervice llife Us:dlfco?tinuo‘ulily %own
i when applying | to half of initial brightness 1500 h
: gz‘ ga:a :us :!ne rated voltage 20°C, 70%R
3 17278 ous Ine Service life | Used continuously down
6 | DB, |Databusliine when used with | to half of initial brightness 4000 h
7| DB, |Data busline an inverter 20°C, 70%RH
8 | DBy [Databusline Color of light White -
x=0.315typ.
9| E _[Enable When applyingrated  |y=0.375 t{,ﬁ
10| RW |L:Datawrite (LcM«MPu), H: Data read (LCM~+MPU) Chromaticity voltage x=0.285min.| —
11| RS |L:Instruction code input, H: Data input coordinates 20°C, 70%RH y=0.345 min.
— — {in darkroom) x=0.355 max.
12| V¢ .|Liquid crystal driving voltage y=0.415 max.
13] Vs [GND H-6 Suitable Inverter 5S
14| Vpp |Powersupplyvoltage+5V

H-6-1 Electrical Characteristics (when combined

ltem Symbol| . Conditions Specifications
tem ;?e‘?iiﬁtri:?ange Topr ~20°Cto +50°C
temp?r?‘ﬁ?ee range Tatg ~20°Cto +60°C
> st 270°C£5°C,3s max. | S0 CTUNY
Thermal shock 60236 3omin Es;cles 2%3::?322
H-5-2 Electrical Characteristics
ltem Symbol Conditions Spec. | Unit
Elica:tgggg,tic Ce =1 kHzéicg‘a:rkroom) 30typ.| nF
Current ‘e l’ﬁﬂi’;é’,"z%fé',‘%ﬁxfﬁﬂ 11'?2??;:‘ ma
Max‘i,rg#?g;amd Vert Sine wave, 1 kHz 150 |Vrms
Rated voltage | Vg, Sine wave, 400 Hz 100 |Vrms
Isolation voltage gier};Nv%:Cele,gg ;gﬂmm 1500 jVrms

with EL lamp)
Item Symbol Conditions Epecifications| Unit
Qschiating | fwv [ra-25°Cviw=5vDC] ssotyp. | Hz
Qutput voltage | Vour [Ta=25°C,Viy=5VDC| 100 typ. v
Outputcurrent | loyr [Ta=25°C,V)y=5VDC] 1.5typ. mA
Input current in [Ta=25°C,Viy=5VDC 10typ. mA
Input voltage Vin 5 typ. vDC
Initial brightness | g Jra.25°CViy=5VDC| 35typ. fd/m?
urface brightness| Ta=25°C,V,y=5VDC
(panel upperside)| Be Voor =0V Ttyp.  pd/m?
H-6-2 Tolerance (inverter only)
item Specifications Unit
Input voltage 3.01t6.0 A
Load range 5 t015 cm2
H-6-3 Maximum ratings (inverter only)
ltem Specifications Unit
Input voltage 70 v
Load range 15 cm?
'Operating temperature range -10to + 60 °C
Storage temperature range ~20t0o+70 °C
H-6-4 Dimensions (Unit: mm)
== A
Pin No. Functions
™ 1 Input :5VDC
- Common :GND
N Output
Ny
=
3-006 +
_— wn
(¥~}

A
l— -
3 2 ©
Y
A
_8s |25 @
~ < _

A
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Wide Temperature Range STN LCD Module

M Specification M Reflective type
dJ. Absolute Maximum Ratings

I L167200P000
Ve = OV tem
— - - Mechanical Characteristics A
ltem Symbol| Conditions | Min. Max. | Unit - -
Absolute Maximum Ratings J
Powelr supply | Voo -03 70 v Electrical Characteristics K
voltage Vic Vpp—13.5|Vpp+03 1 V
Optical Characteristics L
Inputvoltage | Vi -03 |Vop+03} V Recommended Operating Voltage M
Operatingtemp.| Top -20 +70 °C Reflective type
Storagetemp. | Tyg ~-30 +80 °C Power Supply F-1
Storage <48hrs +20 +85 | %RH D.Imensm.ns F-2
humidity <1000 hrs| +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
o - - Item L1672B1P000
ltem Symbol | Conditions | Min. | Typ. | Max. |Unit — —

Powersupply | Voo 47515001525] v Mechanical Characteristics A

voltage Voo-Vic 151 - [110] v Absolute Maximum Ratings )

In‘ut High| Vi 22| = [ Voo | V Electrical Characteristics K
voﬁage Low!| Vi, 0 - |06V Optical Characteristics L
OJt';)ut High| Voui [-low=0.205mAl 24 | - [ - | v Recommended Operating Voltage M
voltage Low| Vg3 lo=1.2mA - - |04 |V Transflective Built-in LED Backlight type

Current lop I/a = 22"3 - | 20|30 |ma Dimensions G-2
consump tion e VleD:O-Z Vv - 102110 |ma Pin Functions G-3

A - Block Diagram G-4
Clock oscillation| Resistance 190 | 270 | 3
frequency fosc oscillation 0 0] 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
. Iltem Symbol|Specifications| Unit
temperature, and the response characteritics —
. LED forward current consumption Ie 200 mA
deteriorates at low temperature. LED reverse voltage Ve 3 V
- Reflective/transflective type LED allowable dissipation Pp 0.92 w

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

Voo = 4.8V, Backlight OFF

Item Symbol| Conditions [Min.|Typ.|Max.|Unit|
-|1-10
. 5, €220
Viewing angle 6, 2 =0° 50 | = | = |deg.
92 - 61 50 - -
Contrast C (8=20°%2=0° 2 3 -1 -
Response time(rise)| ton 6 =0° — | 50| 80 ms
Response time(fall)] toy 2=0° = 1100160
R imelri 6=-0,8=0"] —
esponse tu.me(rlse) ton Ta = 0% 2001320 ms
Response time(fall)]  to¢ Vopr=49V | = 450720
Response time(rise 6=0%2=0" — |1500|2400
ponse ime(rise)l ton | Ta = 20 ms
Response time(fall)| toy Vopr= 5.0V | = [1500]2400

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

temperature is as follows.
Voor = Vpp ~ Vic
Temperature('C) -20 0 25 70
Vopr (V) 5.0 49 48 42

* LED forward current consumption and operating
temperature characteristics are as follows.
200

LED forward
current
consumption gg

(mA) B

-20 25 70
Temperature(°C)
P-2 Optical Characteristics
Ta=25C
ltem Symbol| Conditions [Specifications| Unit
Surface brightness [p=112 mA* 4 min.
(panel upper side) Bp Vopr= 0V 5 typ. cd/m?
. _ 40 min. 2
LED brightness L He=112mA* 50 typ. cd/m
LED service life 50,000 typ. h
LED color : Yeliowgreen

* 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 L1682 Series ) D. Optical Characteristics
- 16 characters X 2lines - 5X7 dot matrix + cursor D-1 TN LCD module (reflective type)
-1/16 dut; - 5V single power suppl
v giepo PP Viewing angle: 6 o’clock(@ = 0°), Ta = 25°C
B Specification Voo = 8.4V
A. Mechanical Characteristics ftem Symbol| Conditions |Min.|Typ. [Max.|Unit
Item Specifications |Unit 8, =20 - | =-110
Module size (H XV xT) Viewing angle 6 - 45 | — | = |deg.
(Reflective / built-in EL backlight type) |20-0%360%11.3 Imm gang 2| 2= et—t— g
Module size (HXVXT) 204
(Built-in LED backlight type) 80.0x36.0x15.8 jmm Contrast ¢ lp=302=05 [ 8 |- -
Viewing area (Hx V) 645x138 mm Response time(rise)| ton 6-0° — 20 | 80
Character size (5x 7 dot, HxV) 2.95%x3.80 mm Response time(fal| 2 =0° 1720 760 ms
Dot size (H x V) 0.55x0.50 mm - - 8 =0° o
Response time(rise)| t,, =0. o= ~ | 240330
Dot space 0.05 mm R Tmelfall Ta = 0°C 225 | 6350 ms
Center to center dimension of 75.0x31.0 mm esponsetimetta tott |Vope= 4'_55 v
mounting holes (H x V) i -
Weight (Reflective type) : 25 g D-2 STN LCD module (gray)
Weight (Built-in LED backllght type) 35 ] D-2-1 Reflec‘tive type
Weight (Built-in EL backlight type) - 30 g Viewing angle: 6 o'clock(@ = 0%), Ta = 25°C
H:Horizontal, V:Vertical, T:Thickness (max.) Voo = 4.75V
B. Absolute Maximum Ratings ' ftem Symbol| Conditions |Min.jTyp.|Max.|Unit
Vee =0V 6, . - |- |-15
iti i i C=20
Item Symbol|Conditions]  Min, Max, | Unit | Viewing angle 5 s 55 | = | = |deg.
Powersupply | Vpp -03 6.0 \ 6,-6, 7| ~-1-
voltage Vie Vpp-120| Vpp v Contrast C |9=25%2=0] 2 | 4 | - |-
Input voltage Vi -03 |Vpp+03}] V Response time(rise)| top, 6 =0° - | 270|400 ms
Operating temp.| Topr 0 +50 °C Response time(fall)| tyy . 2=0° - | 60 | 100
R time(ri =0°2=0°| — |720]1100
Storagetemp. | Ty, -20 +60 °C esponse |.me(nse) ton Ta = 0°C ms
Response time{fall)] t,4 Vooe= 50V | — | 170} 350
Storage <48 hrs +20 +85 |%RH
humidity <1000 hrs| +20 +65 |%RH D-2-2 Transflective type
C. Electrical Characteristics xiewi_n% 5}29\162:85; cok?::;l:(g»F: 0°).Ta = 25°C,
C-1 TN LCD module L ———t—— - :
Vo = 5V 4 5%, Voo = 0V, Ta = 0°Cto 50°C item Symbol| Conditions |Min.{Typ.|Max.{Unit
Item Symbol | Conditions |Min. | Typ. |Max.|Unit o 61 c=20 - | - |-
Powersupply | Voo a75[5.00]5.25] v Viewingangle | 6, aoge 201 = | = |des.
voltage  fvo -Vi. 40| - [110] v 62~ 6, 60 | - | -
- Contrast C 6 =25%°2=0° 2 4 - |-
input”©  High| Vi, 22| = |Vpp| V on '.a‘ : .
voltage | ow Vi 0 ~ los!l v Response time(rise}| t,, 0 =0 - | 2701400 ms
output High| Vouy [-lou=0.205mAj24| = | = | V Response tfme(f.é‘”) ott : —z°= Y - — | 60 ]1100
voltage ‘Low| Vg, loo=1.2mA | = | — [o0a] v Response time(rise)| tyn Ta ='%°=C - | 720 {1100 ms
Current oo I/a ==2§°\$ — 116130 | ma Response time(fall}| tos Vopr= 5.0V | = [170 350
consumption et - 03110 A
—— : he \;Lc 06V ik E. Recommended Operating Voltage
ock oscillation esistance .
frequency fosc oscillation 1401 220 | 300 | kHz The recommended value of (Vgp, ) for an ambient

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

: temperature is as follows.
== Applied to DBy~DB;

C-2 STN LCD module (gray) E-1 TN LCD module
Vpp= 5V5%,Vss = 0V, Ta = 0°Cto 50°C Voor = Vop ~ Vic
ttem Ssymbol'| Conditions |{Min.]| Typ.|Max.]Unit Temperature('C) 0 25 50
Power supply Voo 4,7515.0015.25] Vv Vopr V) 465 4.4 4.1
voltage VARRY; 401 - |110| V
——— 00 IC E-2 STN LCD module (gray)
lnlput High] Vi 22 = |Voo| V Voor = Vpp = Vi
voltage  Low| vy, 0O |- |06V Temperature(’C) 0 25 50
*® .
Output High| Vou, |-loy=0.205mAl 24} « | = | V Vopr (V) 5.0 475 45
voitage Low| vgy | lgi=t2mA [ - [ - Joa] Vv
Current Iop 1\-,3 "_2?5 - |15]3.0 | mA
consumption e ng P 0.25v | — |03 ]1.0mA
Clock oscillation f Resistance 140 | 220 | 300 | kHz
frequency osc oscillation

* Applied to DBy~DB, E, RW, RS
*+ Applied to DBy~DB;
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B TN/STN Reflective type

F-1 Power Supply

ltem L1682000000]L168200J000 Voo . (+#5V)
Mechanical Characteristics A A
Absolute Maximum Ratings B B Vie + S VR —_
Electrical Characteristics C-1 C-2
Optical Characteristics D-1 D-2-1 Vs
Recommended Operating Voltage E-1 E-2 TTena VR = 1~10 k0 (0V)
Unit : mm
F-2 Dimensions
General tolerance: +0.5
25 750+03 (2.5)
5.85 { 64.5 | (465) 11.3 max.
925 577 (805) %X,Q'L 55 max,
n yép Cwn “n
< <
CN1
§ ‘cooooooooooooooﬁ—lr ;r’ 1
i Z| S D
o T T 3 |
pa I L = == == == g =] B
g Z-R0S B =7l 2
& _- - - - )
'l —— =~ r ag ?, !
(’P‘LFOOOOOOOOOOOOOO 32 bl DI
i N 4 L
. CNe 0 R
g g
(3 55 254X15=38.1 32-010+02 = 16%02 40 max.
35 73.7 (Frame) (2.8) (Frame)
80010
295 01,
o)’ 055 ii 005 06 I
L] O
8 L] [ : '\
S [: | !
al . L) L /
~| 3 0) | /
- UL—\ r ~— T — .——“ . ! i
UJ J J — = L ;
= —_— - — - 0 0O L/
S
] P 1
L
F-3 Pin Functions F-4 Block Diagram
No.[No| Name Function D%o Common signal
1117 Vg GND DB 16 LCD
2 (18] Vpp |Powersupplyvoltage+5V R;-—-» Controller - PN
3119] Vic [Liquid crystal driving voltage R/W—>-{ KS0066 | Segmentsignal i“i S
4 |20 RS L: Instruction code input E—» or Serial data egment
— . € a > driver
H: Data input Voo > lequivalenf . . .
: Vss—)r Timing signal <
521 RIW L: Data write (LKM«MPU) v
H: Data read (LcM+MPU) L e T T et e e
6 |22 E Enable
7 123 DB, Data bus line
8 |24 DB, Data bus line
9 25| DB, Data bus line
10126 DB, Data bus line
11]27 DB, Data bus line
12)28 DBg Data bus line
13]29 DBg Data bus line
14(30 DB, Data bus line
15131 ‘NC -
16|32 NC -
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B STN Transflective, G-1 Power Supply

Built-in LED Backlight type VoD . i
ftem L1682B1J000 ' VR R | 5V
Mechanical Characteristics A Vic 3 —T_
Absolute Maximum Ratings B
Electrical Characteristics C-2 . Vss ¢ (ov)
Optical Characteristics D-2-2
" VLED
Recommended Operating Voltage E-2 LED VR = 1~10kQ
VLEDG R= 90
G-2 Dimensions Unit: mm
25 750403 25) General tolerance: £0.5
5.85 1 645 L (465) 158 max
] T 'L | - o
9.25 577 (805) S o
ey
< ¥ 3
CN1
[Va)
& lcoooooooooooooo-+ﬁ——r j‘l’ - I:
= = D‘
o - -- -- -- = 5
il s I I I d B l
=i o == == == R
& VEIOTS.‘. - —_— - J » b C L ‘
= 1
L= >Nl Slg D
o_‘»-‘ub-oooooooooooooo \32 —é} bt l
CN2 \,
@ ~ @
8 3
e 55 254X 15=38. 32-010202 < 16+02 ‘ \ 40max
35 » 73.7 (Frame) (2.8){Frame) v
800+1.0
295 01,
ol 055 i 005 _ 06 l
—oooog M
g L b
[ﬂ 3 C0) 10 | \
C =1 l H .
O A O A , .
. o000 L
S
d e —

G-3 Pin Functions

Tl Name Coetion i . ............. Commonsngral ..................................... :
1117] v |GND P s° m LCD
2 |18 Voo Power supply voltage+5V DB, ¥ :¥ | controtier
3119 Vic Liquid crystal driving voltage _R_s_—-> KS0066 | Segment signaj«T <a>
4120 RS L: Instruction code input R/W—> or Serialdats Segu:nent
H: Data input v E-;;“*' equivalent — driver
5 |21 RW | L: Data write (LcMemPU) \;’;—g Timing signal ﬁ
H: Data read (LCM~+MPU) v 3
6 |22 E Enable VLED—
7 |23 DB, Data bus line VLEDDG:;-:]‘ LED :
8 24 D81 Data bus ||ne ...................................................................... .
9 (25] DB, |Databusline G-5 LED Backlight
10126 DBy |Databusline G-5-1 LED Circuit Diagram
11127 DB, Databusline | fe—,———————e- Vieo(A)
12{28 DBg Data bus line 3 19
13]29 DBg Databusline | pe——d—— e ———
14130 D8, Data bus line 4 20
15(31{ vieo |Aanode ~~~++  |l———-ree——-- Vieos(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 lg=100mA| 38 | 41 | 44 | v
LED reverse voltage Vg 8 \ ”l:‘[;trveotagee
vers = - - 1.
LED allowable dissipation Po 0.8 w current 'r Ve=8V 0 mA
* LED forward current consumption and operating G-5-4 Optical Characteristics
temperature characteristics are as follows. Ta=25°C
200 aae N N .
LED forward new Symbol{ Conditions |Specifications| Unit
current Surface brightness B lg= 100mA| "4 min. cdim?
consumption 11g ] (panel upper side) P Vope=0V 5 typ.
(mA) . _ 40 min. R
0 25 50 LED brightness L lg=100mA 50 typ. cd/m
Temperature(°C) LED service life 50,000 typ. h
LED color Yellowgreen
M STN Transflective, H-1 Power Supply
Built-in EL Backlight type VoD .
ltem L168221J000 v (+5V)
L[> e
Mechanical Characteristics A ¢ VR = 1~10k{) W
Absolute Maximum Ratings B ' (ov)
Electrical Characteristics C-2 Vss ‘
Optical Characteristics D-2-2 VELG Common Common
Recommended Operating Voltage E-2 EL Inverter ]--_
Vey Output Input (+5V)
Unit: mm
H-2 Dimensions General tolerance: £0.5
25 750203 @5)
585 I 645 | (465) 113 max,
9.25 5.7 (8.05) "’x/&'l, Vels 55 max.
- 8 @7
o ¥ 0
CNY
sl
& -('}lr:oooooooooo¢:)oc>o-+l6—r jf' 7 H
ol o Vews
J | =| @ 3 —_—
- [ev] T IC mounting side
o - - -— — ﬁ_ Y
Y = L:: == == == A = ;gl {f
8~ 4-RO5. T ~1 o 2
== = 2 als NV
'¢>—IL>—oooooooooooooo 32 —(J*‘ ol Mt g = D IC mounting side
A\ ri \ L
& e Y 1.75 \ &
© Vi o
s 35 254%15=30.1 32-010+02 = © 16202 40 max.
35 73.7 (Frame) (2.8) (Frame) l
80010
295 07,
ol 085 | 005 06
1l
0 I
8 L) oo
° ooooo |
5 T —_]: ! /'
(. .y —P S—oo0e |
[ =iy = ninnmE
U U U 0 ] !
- - -— - - L J
[=]
d e een -
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H-3 Pin Functions

H-5-3 Emission Characteristics

No.INo.| Name Function Item Conditions Specifications| Unit
. When applying rated i
1]17] Vs |GND Initial v%%ggeg 40min. |42
2 |18] Vpp | Powersupply voltage +5V brightness(B) 150°¢,70%RH (in darkroom)| 45 typ.
3119 Vic Liquid crystal driving voltage riex’vice Ilife Us:dlfco?tinuc‘ulgly iown
. ; i when applying | to half of initial brightness 1500 h
4120 RS L: lnstru'ctnon code input rated voltage 20°C, 70%R
H: Data input Service life | Used continuously down
5121 RW L: Data write (LCM «-MPU) when used with | to half of initial brightness 4000 h
H: Data read (LcM»MPU) an inverter 20°C, 70%R
6 |22 E Enable Color of light White -
" x=0.315 typ.
7 |23 DB,y Data bus line » When applying rated  [y=0.375 t{lg
8 [24] DB, Data bus line Chromaticity voltage x=0.§85 min.| =
li coordinates 20°C, 70%RH y=0.345 min.
9 125 DB, Data bus fne (in darkroom) X=0.355 max.
10126| DBy Data bus line y=0.415 max.
11427} DB, |Databusline H-6 Suitable Inverter 55
121281 DB; |Databusline H-6-1 Electrical Characteristics (when combined
13129 DBg Data bus line with EL lamp)
14130 DB, Data bus line
15131 NC ” ltem Symbol Conditions Epecifications Unit
Oscillating f .
16]32] NC |- frequency NV [Ta=25°CV)y=5VDC| 550tYP. | 4z
H-4 Block Diagram Outputvoltage | Vouy [Ta=25°C,Vy=5VDC| 100 typ. v
B eeeraseerreneesassssrsusrtasncsotattetrtontntstsonettneratneretatotiry =25 -
: Common signal : Outputcurrent | loyr [Ta=25°C,Viy=5VDC] 1.5 typ. mA
DBy | : ] Input current iy [Ta=25°CVy=5VDC|l 10 typ. mA
§ - 16 LCD
DB Input voltage Vin 5 typ. vDC
7~ i _|Controllet vy -
R_S———:—> KS0066 | Segment signa|j4or 4(} Initial brlghtness B Ta=25°C,Viy=5VDC 40 typ. kd/m?2
RIW=> or . Segment Burface brightness| aw=25°C, V=5 VDC
E—i>lequivalent.Serial data . driver (panel upperside)| Br opr =0V Atyp. d/m?
Voo 3 » Timing signal { i
Vie b LAY H-6-2 Tolerance (inverter only)
— :
\(;C : : Item Specifications Unit
EL- :
Ve EL : Input voltage 3.0 t06.0 v
eesemeasaaisaaarionantescescasininosseitttsaratsaretsansnresssatsanny H Load range 5t015 cm2
H-5 Lamp (whit . . .
P ( e) . H-6-3 Maximum ratings ( inverter only)
H-5-1 Environmental Characteristics — -
Item Specifications Unit
Item Symbol Conditions Specifications input voltage 7.0 \Y
Operating Cmpo o Load range 15 cm2
temperature range| opr 20°Cto +50°C - ~
Storage Operating temperature range -10to+60 C
temperatu?e range Tstg ~20°Cto +60°C Storage temperature range -20to+70 °C
Soldering heat- o No terminal . . .
resistance 270°C£5°C,3smax. | abnormality H-6-4 Dimensions (Unit: mm)
-20°C30min.&s | Nodefecton —
Thermal shock +60°C 30 min. 5 cycles| appearance L i A
! Pin No. Functions
H-5-2 Electrical Characteristics : " 1 Input :5V DC
Item Symbol Conditions Spec. | Unit : Common :GND
Electrostatic C f=1kHz(indarkroom) | 2 7 typ. } Output
capacity e 2VAC typ-} nf u . u \
] When applying rated 1.5 max.| ma : |
Current B | voltage, ZOYC, 30% RH | 1.1typ. m h
Maximum rated . S
voltage Ve Sinewave, 1 kHz 150 |Vrms 3-306 : :;
Rated voltage | Vg, | Sinewave, 400 Hz 100 | Vrms : o
. Between lead and film ! A
Isolation voltage Sine wave ,50 Hz,1min.| 1500 [Vrms |
1
e
1
3 1 2 * :
1 Y
. ‘}
85 |25
13
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L1682

Wide Temperature Range STN LCD Module

H Specification B Reflective type
J. Absolute Maximum Ratings

ltem L168200P000
Vss = OV
— - - Mechanical Characteristics A
ltem Symbol| Conditions | Min. Max. | Unit - -
Absolute Maximum Ratings J
Powersupply | Vpp ' -0.3 60 v Electrical Characteristics K
voltage Vic Vop-120] Vpp | V
Optical Characteristics L
Inputvoltage | Vi -03 |Vop403 V Recommended Operating Voltage M
Operatingtemp.| Top, -20 +70 °C Reflective type
Storagetemp. | Tgq -30 +80 °C Power Supply F-1
Storage <48hrs +20 +85 |%RH l;nm:ns:ns }F:'g
humidity <1000 hrs| +20 +65 |%RH in Functions -
Block Diagram F-4
K. Electrical Characteristics - M Built-in LED Backlight type
Vpp = 5V£5% Ve =0V Ta = —20°Cto+70°C
" : - item L1682B1P0O00
Item Symbol | Conditions | Min. | Typ. | Max. |Unit — —
Powersupply| Voo 47515005251 v Mechanical C .aractermfacs A
voltage Vpo-Vic 4.0 - [110] v Absolute Maximum Ratings J
ln‘ut High| Vi 22| = {vep | v Electrical Characteristics K
voFtage Low| Vi, 0 - 06|V Optical Characteristics L
OJt*put High| Vous |-loy=0.205mA| 2.4 | - - v Recommended Operating Voltage M
voltage Low| Vg4 lop=1.2 mA - - 04|V Transfiective Built-in LED Backlight type
Current lop '\r/a = 2§°\C/ - 115 |30 |mA Dimensions G-2
consump tion [ |, VL?;D-‘O.Z v ~ 103)]10 [ma Pin Functions G-3
o : Block Diagram G-4
Clock oscillation| Resistance
frequency fosc oscillation 140 | 220 § 300 | khz LED Circuit Diagram G-5-1
+ Applied to DB,~DB; E, RIW, 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 Ja=25°C
- tem Symbol {Specifications| Unit
temperature, and the response characteritics — y P 1
d . LED forward current consumption lp 200 mA
eteriorates at low temperature. LED reverse voltage Ve 8 v
. Reflective/transflective type LED allowable dissipation PD. 0.8 . w
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.iMax.|Unit 200!
LED forward
6, c=20 - |l-10 current
Viewing angle 6, &= 0° 50 { - | — jdeg. consumption gg
6,- 6, B 50 | = | — (mA) L 7]0
Contrast C 9=20ne=0 2153 1~1]- ~ Temperature(°C)
Response time(rise)| ton 6=0° - | 50| 80 ms . L.
Response tme(fall | tor @=0° [ = [700]7€0 P-2 Optical Characteristics
0 5 Ta=25°C
Response time(rise)] ton |0 =0%2=0"] - T200[320] _ T
Response time(fall}| toy Vop,; agv [ = |as0[720| ™ ftem Symbol| Conditions |Specifications| Unit
0 S Surface brightness 1 =100 mA* 4 min.
Response time(rise)| t,, T: 0_ ?2:09(: — |1500{2400 ms (panael upr;;gr side) Bp FV@r= g‘v 5:;'; cd/m2
Response time(fall)| tor | v_=s5ov | — [1500{2400 ] : 40 min.
opr LED brightness L [lg=100 mA* cd/m2
50 typ.
LED service life 50,000 typ. h
M. Recom ting Voltage
ecommended Operating g . LED color Yellowgreen
The recommended value of ( Vo, ) for an ambient
temperature is as follows. * The forward current depends upon the temperature.
Voor = Voo = Vi¢ Especially, it must be decreased at high temperature.
Temperature(C)| -20 0 2 70 For temperature dependence, refer to forward current
. 48 4.2 . . 4.
Vopr V) 50 49 reduction characteristics.
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L1692

B Features of L1692 Series
-16 characters X 2 lines

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

-STN LCD is used Ta = 25°C, Vopr = 475V
. 5X 7 dot matrix + cursor ltem Symbol| Conditions |[Min.|Typ.{Max.|Unit
-1/16 duty 6 | cz20 L= 122
. Viewing angle 6, o 50| — | — |deq.
- 5V single power supply 2=0
: 6, -0, 75| = | -
u Spec}‘ﬁcatlons Contrast C 6 =5°,0=0| 2 4 - -
A. Mechanical Characteristics Response time(rise)] ton 6 =0° — 1180|270
- N — ms
ltem Specifications {Unit Response time(fall)] tots 5 ‘Z =0 5 250 | 380
. . = O, g = (] -
Module size (Hx V xT) 122.0%44.0% 11.3mm Response tnlme(nse) ton Ta 0% 400 | 600 me
(Reflective / built-in EL backlight type) : : . Response time(fall)| totf | v, =50V | = [720)1100
Module size (HXV X T) .
(Built-in LED backlight type) 122.0x44.0x 15.8/mm D-2 Transflective type
Viewing area (H x V) 99.0x24.0 mm Ta = 25°C, Voo = 4.75 V, Backlight OFF
Character size (5x 7 dot,Hx V) 4.84%8.06 mm ltem Symbol| Conditions |Min.|Typ. Max.|Unit
Dotsize (Hx V) 0.92x1.10 mm o 6, cZ20 - - |-20
Dot space 0.06 mm Viewing angle 6, 520° 45 | — | = |deg.
Center to center dimension of 115.0x37.0 |mm 6264 65 = | -
mounting holes (H x V) Contrast C 6 =5°,2=0°| 2 4 - | -
Weight (Reflective type) 50 Response time(rise)| ton 6=0° - | 180|270
- ms
Weight (Built-in LED backlight type) 65 Response time(fall)| toy 2=0° - | 250|380
Weight (Built-in EL backlight type) 55 Response time(rise)| t,, |6 ;ao"_' %:CO" ~ [400}600|
H:Horizontal, V:Vertical, T: Thickness (max.) Response time(fall){ toy | v, =50V | — |720]1100
B. Absolute Maximum Ratings .
& Ves = OV E. Recommended Operating Voltage
Item SymboliConditions| Min. Max. | Unit (STN gray type)
Powersupply | Voo 03 6.0 v The recommended value of (Vop, ) for an ambient
voltage Vic Voo-129] Voo v temperature is as follows.
Voor = Vpp ~ V
i it Y -03 |Vpp+03| V Qor— 00 _LC
nputvoltage N 0 oot Temperature(C) 0 25 50
Operatingtemp.| T 0 +50 C Vopr (V) 500 475 4.40
Storagetemp. | Tgg -20 +60 °C
Storage <48 hrs +20 +85 |%RH
humidity <1000 hrs| +20 +65 |%RH

C. Electrical Characteristics

Vo= 5V#5%,Vss = 0V, Ta = 0°C to 50°C

item Symbol | Conditons |[Min.| Typ. [Max.|Unit
Power supply Voo 4.75(5.00|5.25| V
voltage Voo -Vic 40| — |11.0] V
Input”  Highl Vi 22| = |Vpp} V
voltage  Low| vy, 0 - 106 V
Output. High| Voui |-loy=0.205mAl24 | - | = | V
voltage Low| Vg | loe=12mA | = | — [04] V
Current Iop I/a =_2555°5 - 2.0]30|mA
consumption e VLCDi 025V | = |04]10|mA
Clock oscillation | ¢ Resistance [ 14012201300 | KkHz
frequency os¢ oscillation

* Applied to DBy~DB; E, R/W, RS
== Applied to DBy;~DBy
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B STN Reflective type F-1 Power Supply -
Item 11692004200 Voo ] (+5V)
Mechanical Characteristics A . L
Absolute Maximum Ratings B Vie »S VR —_
Electrical Characteristics C
Optical Characteristics D-1 Vs
Recommended Operating Voltage E 7682 VR = 1~10k0 (0V)

Unit: mm
General tolerance: 0.5

F-2 Dimensions

3.5 115.0£0.3 (3.5) 1.620.2
4.5 106.0 (4.5) 5.5max. [ 4.omax.
8.0, 99.0 {8.0) TH))
o 2| [ liocog 94.84 {10.08)
— I 1 I o N —
LR ) Ll L'GD a
a T .
™ I | H
] DN i LJ - as I H
HEEE m = - == <
= IL] 4-RI.0 | s .
<@ - - i o k ,J
wlg — ——
-x;: ey —r —r £ ——r I o)
5\ ' & I
;;g \l4-¢1.0+0.2 n 4-¢3.5 /
‘ol 7.48| 2.54x13=33.02 o 11.3max.
122.04£1.0
4.84 | 1.16
b — : —_ Hﬁ_,_j‘ﬁ 0.92 0.06 |
LJ UJ o J . )]
\ IC height ) [ l IHH
8 LI
00000 |
ilssanall
I L/
F-3 Pin Functions F-4 Block Diagram
Y — A §""'""""t'b'r'dhi'dh'éig'ﬁé'l ......................................
0Lt
1] Vs |GND % E:> LCD
2| Vpp |Powersupply voltage +5 V- 0B, ¥ Co
—iyi Controller -
3 | Vic |Liquid crystal driving voltage R/RWS t, KS0066 | Segmentsignal i4°i 50>
4| RS |L:Instruction code input, H: Data input I I - Segment
- P P E—>lequivalent]_Serial data - driver
5 | RMW |L:Data write (LcM«MpU), H: Data read (Lem-mpy) Vpp™> Timing signal
6| E [Enable vss: . gsid (\r
7| DBy |Databusline Ve e i, e e e ;
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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L1692

B STN Transflective,

G-1 Power Supply

Built-in LED Backlight type Voo o
Item L1692B1J200 VR R (+5V)
Mechanical Characteristics A Vic—> reay
Absolute Maximum Ratings B
Electrical Characteristics C Vss . (ov)
Optical Characteristics D-2 VieD
- VR = 1~10 kQ
Recommended Operating Voltage E LED viepe
R= 380
G-2 Dimensions Unit: mm
General tolerance: 0.5
3.5 115.040.3 (3.5) i.6£0.2
4.5 106.0 (4.5) 10.0max. 4.0max.
8.0, 99.0 (8.0) 5.5
= 2| | [io;0e 94.84 10.08)] | anode(n) [
E ) [
2| [ 1 ). — M
ST 7S — :.]
- M ' ) - R !
alotele L i - . o o
a5 | || ] | B
= \ l_ll 4-RI.0 ! Tals
=@ . . — ik EEXS _J
112 B — = =)
Sod ek 8 1 R = +
= 14 il N L
ale \J4-¢1.0£0.2 " 4-¢3.5 /
ols 7.48] 2.54%13=33.02 o cthede (O 15.8max.
' 122.041.0 ‘
4.84 1.16
0.82| ., 0.06
1= B i
L . f = - —] 3
T~ L OJ — 7 - ] !
IC height - H
g L[ |
S | |
G-3 Pin Functions -
No | Name Function G B D e o ieieeeeseeseseseesers e
1 Vs¢ | GND DB Common signal
2 { Vpp |[Powersupplyvoltage+5V So 76 LCD
3 Vic |Liquid crystal driving voltage DB, ¥V : P
4 RS |L:Instruction code input, H: Data input RS—>Controlier Segmentsignalj“’r 49
. ; . R/W—=>1 KS0066 Segment
5 RW | L:Datawrite (LcM«MPU), H: Data read (Lcm-MpU) E—s or Serial data _ dgriver
6 E |Enable Vpo—>* [equivalent
7 ) DBy |Databusline Vss—)_r Timing signal ﬂ
8 | DB, |Databusline Vi s .
9| DB Data bus line VLED
: . ViLEDG LED _
10] DB3 |Databusline : :
11] 08, |Databusline e e ettt et taeerre e e eanan e aaaaans :
12| DB; |Data busline G-5 LED Backlight
13| DBg |Databusline G-5-1 LED Circuit Diagram
14| DB Data bus line
7 atabuslipe 1 ViED(A)
3 47
4 a8
———————— VLEDG(C)
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L1692

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, 480 mA ;Epﬁggﬁ:g’e Ve i =240mal 38|41 |44 v
LED reverse voltage Vg 8 v LED reverse N Va8V = N Y
LED allowable dissipation Pp 20 w current
* LED forward current consumption and operating ) L
temperature characteristics are as follows. - G-5-4 Optical Characteristics
Ta=25°C
LED forward 20 Item Symbol | Conditions |Specifications| Unit
current Surface brightness 8 lg= 240 mA| 4.5 min. d/m?
consumption 380 (panel upper side) P} Voor= 0V 5typ. caim
(ma) | . 20 min. .
0 25 50 LED brightness L lp= 240 mA 50 typ. cd/m
Temperature(°C) LED service life 50,000 typ. h
LED color Yellowgreen
H STN Transflective, H-1 Power Supply
Built-in EL Backlight type Voo .
ltem 1169221J200 (+5V)
v —t—
Mechanical Characteristics A L VR = 1~10k{} T
Absolute Maximum Ratings B (ov)
Electrical Characteristics ¢ vss *
Optical Characteristics D-2 VeLa Common Common
Recommended Operating Voltage E EL Inverter L
Vel Output Input (+5V)
H-2 Dimensions Unit: mm
‘ General tolerance: 0.5
3.5 115.0+0.3 (3.5) 1.640.2
4.5 106.0 (4.5) 5.5max. , 4.0max.
8.0, 99.0 (8.0 y (a.n
- 2f | 10,08 94.84 10.08) | VES
- >N | — . B S—— %
T &/ “T‘FD
<ds » ] Vagc
\ !—!! ) N i l' . — ' display side
= N e L . . - 2l |H
o N~ | [ ] =l e
e v 4-RJ.0 ! = s 14 !
- L - - - jk Y ' ve -
;;,j- : [ < . S LL I display side
1=1= SN P = — =
— a |4
5 Nl4-91.0£0.2 w 4-43.5 / ||\
) ; v
ol 7.48] 2.54X13=33.02 o~ 2.0 = I1.3max.
—
122.0£1.0
4.84 1.16
0.82] ., 0.0
= . . — T T
O O U ) HEEN
N\ 1€ height " "I j
o'.._—
ERREN
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L1692

H-3 Pin Functions

H-5-3 Emission Characteristics

No.| Name Function Item Conditions Specifications | Unit
1| Vg |GND Initial When ap;lalying rated 40min. | o
2| v Power supply voltage +5V i voltage 50 typ.

— — PP, — 2 brightness(B) 20°C,70%RH (in darkroom) WP
3| Vic |Liquid crystal driving voltage Service it Jsed contl v a
; : - ) : ervice life sed continuously down
4 RS L.lnstruc'cl.C’n code input, H: Data input when applying | to half of initial brightness 1500 h
5 | RW [L:Datawrite (tcmompu), H: Data read (LeM-Mpy) rated voltage 20°C, 70%RH
6t 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{ DB; |Databusline
B t i x=0.315 typ.
11} OB, |Databus I!ne When applying rated |y =0.375 t));g
12| DBs |Databusline Chromaticity voltage x=0.285 min.| -
13| DBg |Databusline coordinates 20°C, 70%RH y=(())335455 min.
14| DB, |Databusline (in darkroom) ;:0:41 2 max.
H-4 Block Diagram H-6 Suitable inverter 5C
'Commonmgnal ..................................... H-6—‘1 Electrical Characteristics (when combined
DBy , i ‘ : with ELlamp)
o) 16 LCD : — — .
DB,V : Item Symbol Conditions Epecifications| Unit
RS—>Controller| Segment signal <40 r' q401 ?rS:ﬂLaetrl‘ng fiwv fra-25°C v =5vDC| 490WYP- |
R/W—> KS0066 [— Segment | i QUeREY ;
E—i> or Serial data _ driver : Outputvoltage | Vour [Ta=25°C,V|y=5VDC| 92 typ. Vv
Vpp—>*  |equivalent : Outputcurrent | loyr [Ta=25°CViy=5VDC| 3.0typ. |mA
20y Timing signal < d our 2 N kL
Vss : Y : Input current Iy Ta=25°C,Viy=5VDCl 35typ. mA
Ve - Inputvoltage | Viy Styp. JvDC
VELG ; | § Initial brightness B Tae 25°C,V|N =5VD(| 55 typ. cd/m2
S : Uface brightness T3 =25°C V=5 VDT
] ; Bp M 5.5typ. |d/m?

H-5 EL Lamp (white) (panel upper side) Vopr= 0V

H-5-1 Environmental Characteristics H-6-2 Tolerance (inverter only)
Item Kymbol Conditions Specifications Item Specifications | Unit
Operating e . Input voltage .3.0t06.0 v
temperature range Topr 20°Cto+50°C Load range 25 t0 40 cm?2
Storage Tag Capo o
temperature range 20%Cto + 60°C H-6-3 Maximum ratings ( inverter only)
Soldering heat- o 1 2o No terminal Ficati ;
resistonte 270°C £ 5°C, 3 s max. abnormality ltem Specifications Unit
T30°C30minG No defect on Input voltage 7.0 \
Thermal shock +60°C 30 min. 5 cycles| appearance Load range 50 cm?
. . o ing t t -10to+ 60 °C
H-5-2 Electrical Characteristics perating temperature range Qo
Storage temperature range ~20t0+70 °C
" Specifi- ; . .
Item Symbol Conditions cations | U™ H-6-4 Dimensions ( Unit: mm)
Electrostatic =1 kHz(in darkroom) nF = =7
capacity Ce 1VAC 7.0 typ. i ™~ A Pin No. Functions
When applying rated 4.5 max. ! i )
Current leL | voltage, 20°C, 70%RH |3.0typ. | MA : t,l ! Input :5v DC
- : ; Common :GND
Maximumrated § Ve, | sinewave,1kHz | 150 [Vrms L 2
voltage : A Output
Rated voltage | Vg Sine wave, 400 Hz 100 |Vrms “ : “ ' 2 A
. ; Y
solati | Between lead and film : — iU—
solation voltage Sine wave ,50 Hz,imin. 1500 |[Vrms ' p
i A
I
i 1
i Yo
. 0 o~
! .
Y 3 i 2 ~
1
A ' < Y
~ 105 A
Ve Vo 3-0.7
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L1692

Wide Temperature Range STN LCD Module

M Specification B Reflective type
J. Absolute Maximum Ratings

Item L169200P200
Vgg =0V
— - - Mechanical Characteristics A
ltem Symbol|Conditions | Min. Max. | Unit -
Absolute Maximum Ratings J
Powelr supply | Vop 03 6.0 v Electrical Characteristics K
voltage Vic Vpp—-12.0|  Vpo v
Optical Characteristics L
Inputvoltage | Viy ~03 |Vop*03| V Recommended Operating Voltage M
Operating temp.| Tgp, -20 +70 °C Reflective type
Storagetemp. | Ty ~30 +80 °C Power Supply F-1
Storage <48hrs +20 +85 |9%RH E.Im:nSIO.nS F-2
humidity <1000 hrs|  +20 +65 | %RH In Functions F-3
Block Diagram F-4
K. Electrical Characteristics M Built-in LED Backlight type
Vop =5V5% Ve =0V Ta=-20Cto+70°C -
o . - Item L169281P200
item Symbo! | Conditions - | Min. | Typ. | Max. |Unit - —
Powersupply | Voo 2751500 1525 v Mechanical Characteristics A
voltage Voo -Vic 40 | -~ 110 v Absolute Maximum Ratings J
In*ut High| Vi 22| = |vgp | v Electrical Characteristics K
voﬁcage Low| Vi, 0.|] - {06 ]|V Optical Characteristics L
OJt*put High{ Voyi |-lon=0.205mAj 2.4 | -~ - |V Recommended Operating Voltage M
voltage Low| Vg | Ig=12mA | — | — |04 |V Transflective Built-in LED Backlight type
Current Iop I/a = 2?& - 20|30 |ma Dimensions G-2
consump tion I VL3°= 02V — | oa] 10 |ma Pin Functions ' G-3
— - Block Diagram G-4
Clock oscillation Resistance .
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
.. ltem Symbol |Specifications| Unit
temperature, and the response characteritics —
. LED forward current consumption Ie 480 mA
deteriorates at low temperature. LED reverse voltage Va 8 v
- Reflective/transflective type LED allowable dissipation PD' 2.0 . w
Ta = 25°C, Vop, = 4.8V, Backlight OFF * LED forward current consumption and operating
o Symbol| Conditions |Min.| Typ. |[Max|Unit temperature characteristics are as follows.
480
0, c=20 - | = [-10 LED forward
Viewing angle 6, 9'. 0.° 40 | ~ | = |deq. curren;c.
= consumption
6; ~ 6, 0] - | - il ‘S 120 ]
Contrast C 6=5,2=0"] 2 3 - | - -20 25 70
Response time(rise)| tq, 6 =0° — 1501 80 ms Temperature(°C)
Response time(fall){ tyy 2=0° - 100|160 p-2 Optical Characteristics
Re time(ri t 6=0%2=0"1 — |200]32 = 25°
h sponse l'me(l;ns:) on Ta = 0°C 00 . 0 ms Ta=25°C
esponsetime(fall)] torr | vo, =49v | — [450]720 ftem Symbol| Conditions [Specifications| Unit
Response time(rise)l t,, [0 =0%2=0"| — [1500{2400 Surface brightness 1g=240mA*! 4.5 min
= - °, . ‘ 2
Response time(fall)| to If;pr= 2w [= [rs00[za00] ™ (panetupperside) | Br | vy =ov | styp. |9/
. _ «| 40 min, 2
LED brightness L [lg=240mA 50 typ. cd/m
M. Recommended Operating Voltage LED service life 50,000typ. | h
The recommended value of (V4 ) for an ambient
. LED color Yellowgreen
temperature is as follows. -
Voor = Voo — ZLC * The forward current depends upon the temperature.
Temperature('C -20 0 25 7 . . .
P () 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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1 Features of L1634 Series
18 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
57 dot matrix + Yo = 275 ¥
X1 dot malrix + cursor Item Symbol| Conditions |Min.|Typ.|Max.|Unit
1/16 duty 0, =20 — 1 - [-15
5V single power supply Viewing angle 6, oo 0', 55 | — | — |deg.
R Specification . 62- 6, 01-1-
A. Mechanical Characteristics Contrast C |0=25°2=0° 2 |14 |- |-
. Response time(rise)| ton 6 =0° — {270 400 ms
Item Specifications _{Unit Response time(fall)] tog 2=0° — | 60 | 100
Module size (Hx Vx T) Response time(rise 6=0°2=0"| — [720]1100
(Reflective / built-in EL backlight type) |57:0%60.0x11.6)mm ponse timelrise)| ton 17 3" oo ms
- Response time(fall)| te¢ |v._.=50v | — | 170|350
Module size (HXV X T) 87.0  60.0 x 15.8 [mm onr
(Built-in LED backlight type) ) i i : .
Viow oY S18x252 Im D-2 Transflective type
iewing area (Hx V) . - m " Viewing angle: 6 o'clock(@ = 0°), Ta = 25°C,
Charactersize (5x 7 dot , Hx V) 2.95x4.15 mm Voo = 4.75V, Backlight OFF
Dot size (Hx V) 0.55x0.55 mm tem Symbol| Conditions |Min.|Typ.|Max.iUnit
Dot space 0.05 mm , 0, cZ20 -1 =-1{-10
Center to center dimension of 82.0%x55.0 mm Viewing angle 68, 2=0° 50 | — | — |deg.
mounting holes (Hx V) 6,-6, 60 | — | -
Weight (Reflective type) 50 o] Contrast C 6 =25°@2=0° 2 4 -1 -
Weight (Built-in LED backlight type) 65 g Response time(rise)! to, @ =0° - | 270 | 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)| ton 6 _‘Faoz%:‘cm - 72011100 ms
B. Absolute Maximum Ratings Response time(fall)] tor | v, =50V | — |170]350
Vss = OV .
item Symbol|Conditions| Min. Max. | Unit E. Recommended Operating Voltage
Powersupply | Vpp -03 6.0 \'} (STN gray type) .
voltage Vie Voo—120| Voo v The recommended value of ( Vqp, ) for an ambient
Inputvoltage | Vi -03 |Vpp+03]| V temperature is as follows.
X . Voor = Voo = Vic
Operating temp.{ Top 0 +50 C Temperature('C) 0 25 50
Storagetemp. | Ty -20 +60 °C Vopr (V) 5.00 475 450
Storage S48hrs +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 4.7515.00|5.25]| V
voltage Voo -Vic 40 - |10l Vv
lnFUt High V|H1 2.2 - VDD Vv
voitage Low| Vy, 0 - 061V
OJt*put High| Vouw |-low=0.205mAl 24| — | = |V
voltage Low| Vg1 |.loe=1.2mA - - 04 | V
Current lop '\T,a = 2?\(/: — 127 | 40 [mA
consump tion| | Vu??—' 025v | = |11 ] 20 |mA
Clock oscillati i
oscillation fosc Res'lstapce 120 | 220 | 300 |kHz
frequency oscillation

+ Applied to DBy~DB,, E, RW, RS
% Applled to DB°~DB7
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M STN Reflective type

F-1 Power Supply

Item L163400J000 Voo " (+5V)
Mechanical Characteristics A L
Absolute Maximum Ratings B Vie +» S VR —
Electrical Characteristics C
Optical Characteristics D-1 Ves
Recommended Operating Voltage E e3a VR = 1~10k{) (ov)
F-2 Dimensions .
Unit: mm
87010 General tolerance: +0.5
25 820+0.3 (2.5) 11.6 max.
= L
15 254X 15=381 o Y 53
“ S &Y
o~ Ky n %
NI 5
(?' — - - -
9 i 16 ,?? 1.
~ 4R10 = - == @ 5:
f o == - e
L - - - e
al o " - h ] 3 !
al 81 e i - 1 2| F '
dl & ¢ r == == ::—__::__,‘ £ ~
gl a | — - J U | ~
=z == Trm—zzem
U |
L J |
[ . 2 \
REE N — a Nl =% = D
g 7 2 7
& 558908500 © |
. CN2 -
s 75 254X 15=38.1 ~ 1602 40 max
129 562 (129)
104 61.8+03 (10.1) 355
15 790+05 (15) 295 0§
055 005
8 [l .
L] ‘— 7
g g d gEEe
= : ——_t _ A 8 [ — \‘
S R — W o000 | \
Lol 1 i
1
© mimimmn ] B
<
77
i R
F-3 Pin Functions F-4 Block Diagram
NoNo| Name Function DB, . Timing signal
s 0 : Y :
17 Vss GND Controller | Serial data ~z :
2 (18 Voo Power supply voltage + 5V 0:75 : KS0066 Segment > Segment [
3 iqui ivi 2 or signal driver :
19 Vie Liquid crys.taldrlvm.g voltage RW — equivalent g :
4 |20 RS L: instruction code input F —> % 40 :
H: Data input VDD—>§ i LCD
51211 RW [L:Datawrite tcMemey) Vss: Com 1 :
mon :
H: Data read (LcM ~MPU) Vie ™ signal <aoy <oy :
6 |22 E Enable Segment | Segment
7 |23| DB, |Databusline driver driver
8 [2a] DB, |Databusline 1 RS
9 |25| D8, Data bus line
10{26| ©OB3y {(Databusline | 0 TUUTIIIIIIIIImmmmmmmessmimmmsesseccesssesssseenennes )
11127 DB, Data busline
12128 DBs Data bus line
13]29 DBg Data bus line
14130 DB, Data bus line
15131 NC -
16132 NC -
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B STN Transflective,
Built-in LED Backlight type

G-1 Power Supply

Voo
Item L1634B1J000 Vic 4
Mechanical Characteristics A .1
Absolute Maximum Ratings B Ve (ov)
Electrical Characteristics C 5S -
gptncaICha;ac;tglstlcsf - D: LED Vieo VR = 1~10kQ)
ecommende erating Voltage
. . . 2 2 VLEDG R= 458
G-2 Dimensions .
Unit: mm
870210 General tolerance: £0.5
25 820+03 (2.5) 158 max.
15 251%15=38 Q& S 95
Q.’ 'L"/
< '9\' v vo
NI "?'/N
Font n |
o 16 r 1
— —_— o= =@ '
~ 4R1p 4 == =D
r——-—/—/—=" = "—! 1 ]
L—_—--_-——_--——-—----_—j c - :
ol m SIS LI IR i EE= e ==, o
o 0 g L - s =l S
ol o] ¢ I Ri o
gl a g )
o SE T RIS TR TR TS d L
P |
J
I L
. Xl a all N = g D
8 a0 Y, -
r -
a e n 355
S 75 254%15=34) 1602 40 295 05
129 5.2 (129)
101 618203 (10.) - &5.5..‘“..9@
15 790305 (5] 3* |__7
¥2) ' \
g =) ol o 3 AN
I I o ¥ | \
C ") '
-] .- UJ RS ' '
. L.._J
=
/="
b~ J
G-3 Pin Functions .
G-4 Block Diagram
N Function eeeeeereeNEeeeeetsaeenntrettun e enneeer e ens
N:'r\‘::' \a/me S DBy , Timing signal
= ot e
ss
Controller
2118 Vob Power supply voltage + 5V DB, Y Ksooe6 | Serialdata : -
3{19] Vi |Liquid crystal driving voltage RS —>| or [Segmentsignall >¢3MeN ]
; n - R/W —=>1equivalent driver
4120 RS L:Instruction code input : ‘% !49
H: Data input v E_):
5(21] RW |L:Datawrite (LcM«MPU) \7;_; % LCD
H:Data read (LcM -MpY) Vm—»f Common '4% @
6 122 E Enable signal Segment Segment
7123] DBy [Databusline driver driver
B |24 DB, Data bus line {} %
9 {25 DB, Data bus line : ! :
10(26 DB, Data bus line Vieo__: ] LED
11{27] DB, |[Databusline VLEDG ——]
2281 ob. T R T
13|29 DBg Data bus line G-5 LED Bad.dlgl?t
14130] DB, |Databusline G-5-1 LED Circuit Diagram
15(31 Veo |Anode | 1 007" Vieo(A)
16132] Vieoe |Cathode 3 39
4 40
-------- Vieoe(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 tem Symbol | Conditions | Min. | Typ. | Max.| Unit
LED forward current consumption® | 1, 400 mA LED forward Vi |ig=200mA|38 |41 |484a]| v
b m v 8 v input voltage
reverse v'o 'age R “LED reverse T g Ve=8V — ~ [ 20 | ma
LED allowable dissipation Pp 1.7 w current
* LED forward current f:or'xsumption and operating G-5-4 Optical Characteristics
temperature characteristics are as follows. Ta=25°C
400 Item Symbol| Conditions |Specifications| Unit
LED{orward . - -
current Surface brightness B lg= 200 mA| 4.5 min. cd/m2
i P
consumption 333 l (panel upper side) Vopr= OV 4.:>)ty;?.
(mA) LED brigh min.
ghtness L jlg=200mA cd/m2
0 25 50 ! S0typ.
Temperature(°C) LED service life 50,000 typ. h
LED color Yellowgreen
W STN TranSﬂective, H-1 Power Su pp[y
Built-in EL Backlight type
vbb
Item L163421J000 (+5V)
. . 0 V .—-
Mechanical Ci?aractenstla A L[> VR = 1~10k§) -
Absolute Maximum Ratings B (o0Vv)
Electrical Characteristics C Vg d
Optica! Characteristics D-2 Common Common
Recommended Operating Voltage E EL VeLg
Inverter —-
Vel
: : Output Input  (*+5V)
H-2 Dimensions . P
Unit: mm _
87.0210 General tolerance: +0.5
25 820+03 (25) 116 max.
= &
15 254%15=38.1 s & Vao 53
0 oS S
~ ONI % p /—
(-
9 16 /
_— o . ol o
—~ aRip H o T T (= 3:
- — ~ E 4 Ve
f o - ! IC mounting side
i - -= - J—
el o ! =" - - T | o S f.
Hl @ b L == == Tz — < ago H
(=3 8 ~ f ' w L W
| 8 { — - PO | ™
- T T T/
b o e —1 M
\, A | ICmounting side
S =l & —1.!
i L 85 e &b
S 17 R
- N2 R \ Ve
© 75 254X 15=38.1 © 1602 40 max
129 6.2 (129) 255
10.1 61.8+03 (10.1)
295 06
15 790105 (15) - o
8 11 |7"7
. : : — A gl | '
J __ UJ YA w : \|
1
L.
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H-3 Pin Functions H-5-3 Emission Characteristics
NolNo| Name Function Item Conditions Specifications| Unit
- When applying rated i
1{17] v GND Initial v%‘l)tzgeg 30min. | geo
2 18] Vpp Power supply voltage + 5V brightness(B) 120°c,70%RH (in darkroom)| 35 typ.
3 119 Vic Liquid crystal driving voltage Eervice Ilife Us}:adlfco?tinuolugly 1‘own N
. ; i when applying | to half of initial brightness 1500
4120 RS L.Instrucjtlon codeinput rated voltage 20°C, 70%R
H: Data input Service life | Used continuously down
5121 R/W L:Data write (LCM «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 llght White -
" x=0.315 .
7 |23 DBy Data busline o When applying rated {y=0.375 gg
8 |24] DB, [Databusline : Chromaticity voltage x-g.gas min.| =
i coordinates 20°C, 70%RH y=0.345 min.
9 |25 DB, Data bus I!ne (in darkroom) X=0.355 max.
10]26 DB3 Data bus line y=0.415 max.
11§27 DB, Data bus line .
12]28] DB, |Data busline H-6 Su1tab|e'lnverter 5A N .
13|29| DB, |Databusline H-6-1 Electrical Characteristics (when combined
14(30] DB, |Databusline with EL lamp) ‘
15(31 NC - ftem Kymbol|  Conditions  Ppecifications| Unit
16]32 NC -
e ang | fwv [rax25°CVyy=5vDC| 3500P | kg
H-4 Block Diagram oo Outputvoltage | Vour [1a=25°CVn=5VDC| 95typ. | V
DB, Timing signal : Outputcurrent | loyr [Ta=25°C,V\y=5VDC] 1.5typ. mA
$ Controller[=— 15 : Input current hny [fa=25°C,V\y=5VDC| 4Styp. |mA
DB, Y| ksooee |Serialdata : Input voltage | V. Styp. {VDC
RS —>  or Segment signal S%grimv:?t T : npURvoTe9 N P-
R/IW =2 equivalent:G : Initial brightness | g Taw25°CVy=5vDCl 35%P.  kdim2
E "'—> N @ Kurface brightness B Ta=25°C,Viy=5VDC 3 d/ma
Vpp —> LCD (panel upperside)| Br Voo = "ov -Styp. /m
VSS .—>: E .
V> Common Saon Zaop : H-6-2 Tolerance (inverter only)
signal : o :
Segment I» Segment : ltem Specifications Unit
driver driver Input voltage 3.0 t06.0 %
i L I Load range 5 1020 cm?2
Ver 5 H-6-3 Maximum ratings (inverter only)
VE EL : d
e T : : Item Specifications |  Unit
Input voltage 70 v
. 2
H-5 EL Lamp (white) - . Load range 1025 - ‘"C‘
. L erating temperature range -10to+ °
H-5-1 Environmental Characteristics : P Rl g
Storage temperature range -20to+70 °C
diti Specificati . . .
Opl;c:ent\. - Symbol Conditions pecifications H-6-4 Dimensions ( Unit: mm )
atn o
T =20°Cto+50°C -
fempz:zt:"geefaNQG opr = i ¢ b | Pin No. Functions
temperature range Tstg ~20°Cto + 60°C : = 1 Input :5V DC
Soldering heat- o o No terminal H +i .
resistance 270°C%5°C, 3 s max. abnormality : A Common :GND
-20°C30min.% | Nodefecton i ~ Output
Thermal shock +60°C 30 min. 5 cycles| appearance . v
. e . I b A
H-5-2 Electrical Characteristics : I ¢ -?I
] |
\
Item Symbol Conditions Spec. | Unit i ! | S-L
]
Electrostatic f=1 kHz(in darkroom) | 5. : F v
capacity Cal 2VAC Stp-| n ] %V - y
When applying rated [3.0 max.| ma i \
Current e | Joltage, 30°C, J0%RH [2.2typ.| " o A
Maxi I
a":,'"g,‘{;’;;?te" Veu Sine wave, 1 kHz 150 |Vrms i 2l o
Rated voltage | Vg Sine wave, 400 Hz 100 |Vrms 3 : 2 Y
solationvoltage | Do wont 2o R 1500 | vrms : Y
10.5
> 3-@0.7
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Wide Temperature Range STN LCD Module

M Specification B Reflective type
J. Absolute Maximum Ratings

It L163400P000
Vgs = 0V °m
— - - Mechanical Characteristics A
ltem Symbol{ Conditions | Min. Max. | Unit - -
Absolute Maximum Ratings J
Powelr supply | Vpp -03 6.0 v : Electrical Characteristics K
voltage Vic Vpp—-120| Vpp v - —
Optical Characteristics L
Inputvoltage | Vi 703 |Vop+03| V Recommended Operating Voltage M
Operatingtemp.{ T, -20 +70 °C Reflective type
Storagetemp. | Ty -30 +80 °C Power Supply F-1
Storage <48 hrs +20 +85 |%RH E‘lmensm'ns F-2
humidity <1000 hrs| +20 +65 | %RH in Functions F-3
Block Diagram F-4
K. Electrical Characteristics B Built-in LED Backlight type
Vop=5V5% Vg =0V Ta = —20°Cto+70°C
o - - ltem L1634B1P0O00
ltem Symbol | Conditions | Min. | Typ. | Max. [Unit — —
Powersupply | Voo a75[5.00]525| v Mechanical Characteristics A
voltage Voo-Vic 40| - T11o0l v Absolute Maximum Ratings J
In.ut High| Vi 22| = | Vet V Electrical Characteristics K
voﬁage Low| Vy, 0 - |06 |V Optical Characteristics L
OJt’;.)ut High| Voui |-lou=0.205maAl 24 | - | = [ v Recommended Operating Voltage M
voltage Low| Vg4 lop=1.2mA - - 104V Transflective Built-in LED Backlight type
Current Ioo 1\;3 = Zg"\cl - 12740 {ma Dimensions G-2
consump tion [~ | . VLIED:O.Z Vv - 1117120 Ima Pin Functions G-3
e : Block Diagram G-4
Clock oscillation Resistance 180 | 2
frequency fosc oscillation 0| 220 | 300 |kHz LED Circuit Diagram G-5-1
+ Appliedto 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 ltem Symbol|Specifications| Unit
temperature, and the response characteritics —
. LED forward current consumption e 400 mA
deteriorates at low temperature. LED reverse voitage Ve 8 v
- Reflective/transflective type LED allowable dissipation PD. 1.7 | w
Viewing angle: 6 o'clock(@ = 0°), Ta = 25°C, * LED forward current consumption and operating
Voo = 4.8V, Backlight OFF temperature characteristics are as follows.
ltem Symbol} Conditions {Min.|Typ. Max.|Unit 400
LED forward
6 cZ20 -1 - 10 current
Viewing angle 6, 2= 0° 50 | = | — |deg. consumption qqq
6,- 6, B 50 | — | - (mA) - 7|0
Contrast c lp=20@=0?] 2 [ 3 | - | = -20
Temperature(°C)
Response time(rise)| t,, 6=0° - | 50| 80 m . Lo
Response ime(fall)| toy p=0° [ = [t00[160] ™ P-2 Optical Characteristics
o S Ta=25°C
Response time(rise)] ton |0 =0%2=0°| _ |200 320 2
Response time(fall)| top VI:r: ggcv —1as0501 ™ Item Symbol | Conditions |Specifications| Unit
- - =0° 5= 0° Surface brightness 1e=200mA*| 4.5 min.
Responsg tl.me(”se) ton ga g :_926% - |1500|2400 ms {panel upper side) Bp Vopr= 0V 5 typ. cd/m?
Responsetime(fail)| toy [v__spyv | — {1500[2400 ] 20 min
opr LED brightness L [lF=200mA* T |ed/im2
50 typ.
. LED service life , . h
M. Recommended Operating Voltage service 50.000typ
The recommended value of ( Vopr ) for an ambient LED color Yeliowgreen
tempera is as follows.
perature is as fo Veor = Voo - Vic * The forward current depends upon the temperature.
opr T
Temperature{C){ =20 0 25 70 Especially, it must be decreased at high temperature.
Vopr (V) 5.0 49 4.8 42 For temperature dependence, refer to forward current

reduction characteristics.
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M Features of L2032 Series D. Optical Characteristics
- 20 characters X 2 lines D-1 TN LCD module (reflective type)
. 5% 7 dot matrix + cursor Viewing asngle: 6 o'clock(z = 0°), Ta = 25°C
Voo = 4.6V
- 1/16 duty ftem Symbol| Conditions |[Min.|Typ. |[Max.|Unit
- 5V single power supply ) : S I Y
S . . - C&20
pecification Viewing angle 6, 500 45 | ~ | — |deg.
A. Mechanical Characteristics 6, -6, IS — | -
<mect 5 Contrast C (6=30°%2=0° 5 8 - | -
ifications it
: tem peciication o Response time(rise)] ton 6=0° - | 40 | 80 ms
Moduie size (HXVXT) ' : —0° —~
(Reflective / built-in EL backlight type) 116.0%37.0x11.3[mm Response time(fall)| tqy - Zo 2 - 120 [ 160
: Response time(rise}| t, =V, 0= — 240|330
Module size (HxV X T) on Ta = 0°C ms
(Built-in LED backlight type) 116.0x37.0%15.8/mm Response time(fall)| toy | Vom 48V | — | 425 | 650
Viewing area (Hx V) 83.0x18.6 mm D-2 STN LCD dul
Character size (5 x7 dot, Hx V) 320x485 |mm - module (gray)
Dot size (Hx V) 0.60x0.65 |mm D-2-1 Reflective type ‘
Viewing angle: 6 o'clock(@ = 0°), Ta = 25°C
Dot space. 0.05 mm Voo, = 475V
Center to center dimension of 108.0x29.0 |mm Item Symbol| Conditions |Min.|Typ.|Max.|Unit
mounting holes (H x V) 5
Weight (Reflective type) 40 g o ! C=20 il Bl bl
- - Viewing angle 0 N 55| = | = |deg.
Weight (Built-in LED backlight type) 60 6,-0 =0 75
-6, — 1 =
Weight (Built-in EL backlight type) 45 g Contrast C lo=25v0-0°| 2 | 4 | - | =
H:Horlzontal,V:Vertlc?l,T:ThlckneST {max.) Response time(rise)| ton =0 — 1270 [a00 -
B. Absolute Maximum Ratings Response time(fall)| to 2=0° - 160 100
Vss=ov R R e=oo Q=0°
ol e o v Onit Response time(rise)] t,, Ta = 0°C = 1720|1100 ms
ltem Symbol]Conditions in. ax. ni Response time(fall)| tu Voo 50V | = 170 1 350
Powersupply | Vpp ~-0.3 7.0 \'}
voltage Vic Vpp~7.0 [Vpp+03 | V D-2-2 Transfiective type
— Viewing angle: 6 o'clock{@ = 0°), Ta = 25°C,
Input voltage ViN 03 |Vpp+03]| V Vo, = 875V, Backlight OFF
Operatingtemp.| Topr 0 +50 °C tem Symbol| Conditions |Min.|Typ. |Max.{Unit
Storagetemp. | Ty -20 +60 °C 6, c=20 - { - |-10
Storage <aghrs | +20 | +85 |%RH Viewingangle | 6, 2 =0° 20 - | - |des
humidity <1000 hrs| +20 +65 |[%RH 8, -6, 0l -1 -
Contrast C 8 =25%2=0° 2 .| - -
C. Electrical Characteristics Response time(rise)| ton 6 =0° — 1270400 ms
Vop =5V£5% Vg =0V Ta = 0°Cto50°C Response time(fall)] toe @=0° - 160 ;100
ltem Symbol | Conditions | Min. | Typ. | Max. |Unit Response time(rise)| ton |9 :aoz %:CO" — 72011100
Powersupply| Voo 47515001{525] v Response time(fall)] toy Vepr= 50V | = 170 1 350
voltage Vin -V 3.0 - 60 | V
- et DO LC E. Recommended Operating Voltage
Input High| Vi 22| = | Vpp | V .
voFtage Low| Vi, o | - [o06 |V The recommended value of ( Vop, ) for an ambient
thi;:ut Highl Vo |-lon=0.205mal 24} — | — [ v temperature is as follows.
voltage Low| V loo=1.2mA - - 04 |V
= ou | ouZ L7 E-1 TN LCD module
Current lop Ta=25C | — 120130 |mA Vo = Ven — V
consump tion Voo = 5V 0.4 ger— Db L€
he V™™ - : 1.0 [mA Temperature('C) 0 25 50
Clock oscillation Resistance 190 | 27 350 |kH V.o (Vv 4 46
frequency fosc oscillation 0 0 z opr V) 8 - A1
+= Applied to DBy~DB; - Voor = Voo ~ Vic
+++ TN LCD module:Vy ¢ = 0.4V, STN LCD module:Vyc = 0.25V Temperature(C) 0 25 50
Vopr (V) 5.00 475 450
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H TN/STN Reflective type F-1 Power Supply
ftem 12032000000[ 12032005000 Voo . (+5V)
Mechanical Characteristics A A
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 =553 VR = 1~10kQ (oVv)
. , Unit: mm
F-2 Dimensions
General tolerance: £0.5
4.0 108+0.3 {4.0)
8.5 93.0 (6.5)
4 13.5 83.0+0.3 (11.9)
N “n 1.60.2
o
o) ¢ ©
~ ™ i
N aim
8] 252, q 8 2 ﬂ
ofel SRS Zte |
prE- B! *$ AR
CE RTINS cl &l I
S| 2 P4 { | 1% i
o 1 ['e) ]
a RS ” S8
2 A & r e g
o / T i3
. i
?37 g 5.5max.._\ l
=~ 6.3 4.0
14-41.020.2 18.25 73.5 (16.25) €3 L Comax
116.0£1.0 '
11.3max
f L
wJ O UJ L 37
L IC height 3.2 . 0.5
@ 06| , 005 l
[Te]
S |
: 00000
S Qo000
ol o 00000
S L_\]
(=]
F-3 Pin Functions F-4 Block Diagram
T Name Fanction o, ?“NHHNNE&;%BH;@R; ..................................... :
1] Ve |GND : E:> LCD
2| Vpp |Powersupplyvoltage+5V DB, ¥ !
3 | Vic |Liquid crystal driving voltage R/R_VS : czggooense' Segmentsignalj‘wr <Eo»
41 RS IL:nstruction code input, H: Data input f—i or SeraTdets Segment
5 | RW |L:Data write (LcM«MpU), H: Data read (LcM-MPU) Vpp~>% [equivalent—— > driver
6 E Enable Vss_)? Timing signal (\r
7 | DBy |Databusline Ve 2 :
8] DB, |Databusiine ] )
9| DB, |Databusline
10} DB; |Databusline
11] DB, |Databusline
121 DBy |Databusline
13| DBg |Data busline
14} DB, |Databusline
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B STN Transflective,
Built-in LED Backlight type

G-1 Power Supply

Voo *
ltem 12032811000 VR R (+5V)
Mechanical Characteristics A Vicp—>" _T—
Absolute Maximum Ratings B
Electrical Characteristics C Vsg (ov)
Optical Characteristics D-2-2
Recommended Operating Voltage E-2 LED Vieo VR = 1~10kQ
VLEDG R = 580
. . Unit: mm
G-2 Dimensions G | tol ©+0.5
40, 108.040.3 L, (a0 eneral tolerance: *0.
Tes 93.0 (6.5)
[135 83.0%0.3 L (11.5)
anode (A) '010’“3’& 1.6%0.2
- / o (9.5)“
«r o~
1 B L WQ\
B 25 [ N0 — 1 ¥V el =
B Sy e et ) : ] T s,
i o -.”ox b f‘l j ; S vl s -
gle| 3= & = 8 : : ]\3'I e P
- z : ;: [ - - ] \[[ wn TE
CIIE NN Y el .
e —Aast maeslelly P
" ¢l:i0+oz / (16.25) = ann 4.0max.
e 18.25 735 6. eathode (C)
116.0£1.0 " 15 8max, |
-
3.1
m __ﬁ 3.2 | ‘ 0.5
) ) UJ — U [ — 2 06 | , 005
" IC helight i
, EnEEE
S REREN
. . G-4 Block Diagram
G-3 Pin Functions e et aeeteaat e nat e et ireee et eer ettt
- : Common signal :
No| Name . Function DBSO : ‘ :
. 16 :
1| Vs, |GND LCD :
7] v Iy vol 5V b8 ¢ > :
op |Power supply voltage + RS—>{Controller Segmentsignalj‘wi 80 :
3| Vi |Lliquidcrystaldriving voltage R/W—> KS0066 - Segment
4| RS |L:Instruction code input, H: Datainput E—> or Serial data > driver
5| RW |L:Datawrite (LctM«MpU), H: Data read (LCM+MPU) VDDZ eauivalent Timing signal {T
6| E |Enable \\;SS : :
7 | DB, |Databusliine VLLEC : :
- : LED :
8 | DB, |Databusiine VLEDG™ :
9 DB, Data bus line S B
10| DB; {Databusline G-5 LED Backlight
111 DB, |Databusline . v e
- G-5-1 LED Circuit Diagram
121 DBy |Databusline g Viso(A
13| DB¢ |Databusline - LED(A)
14| DB, |Databusline 3 2
4 22

________ Vieoa(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 ltem Symbol | Conditions | Min. | Typ. | Max. | Unit
LED forward current consumption®| 1 275 mA LED :orv]:ard Ve |[lg=154mA| 38 |41 |44 | v
input voltage
LED reverse voltage V, 8 \'
— g : R LED reverse In Ve=8V | = | = To22[ 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 e o pr . .
LED forward S Iter?\ Symbol| Conditions SPECIfIC.atIOHS Unit
current Surface bnghtpess Bp lg= 154 mA 8 min. cdim2
consumption 10| l {panel upper side) Vopr= 0V 10 typ.
(mA) . 40 min. 2
0 25 50 LED brightness L |lg=154mA 50 typ. cd/m
Temperature(°C) LED service life 50,000typ. | h
LED color Yellowgreen
| STI?I T.ransflecnvg, H-1 Power Supply
Built-in EL Backlight type
Voo
Item L203221J000 (+5V)
Mechanical Characteristics A VICH— VR = 1~10 kO r——
Absolute Maximum Ratings B. (ov)
Electrical Characteristics C Vss +
Optical Characteristics D-2-2 VELG Common Common
Recommended Operating Voltage E-2 EL Inverter -
Ve Output Input (+5V)
H-2 Dimensions Unit: mm
General tolerance: +0.5
4.0 108+0.3 {4.0)
8.5 93.0 6.5)
Z, 13.5 83.0£0.3 (11.5)
s, 75 @7 1.6£0.2
o ZLAC4 I P :
o & Ve
N —
N RS S
ANy W MFeTe fi H
Q| %_14_1:1013 ( v 1r =4 “ '
3858 [# || O =R |
& g "’v’ . :H: { i ] ] g ™| display side l
N = ne 1 1S J X 5_",? - Vi :
A S I ? & * Ve
E 7 r:h’Q\ = — I D \% e g display side 1 5.
5} Ve, & n
g g; 5.5max. [, | i
14-91.0:0.2 18.25 73.5 (16.25) ©.3) i 4.0max.
116.0£1.0 !
11.3max.
— m — 3.7
J UJ J U 05
\\IC height 3.2 ' :
9 06| ,, 0.05
° I
2 L0000
S Doond
ol o 00000
: L\J
o
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H-3 Pin Functions

H-5-3 Emission Characteristics

No.| Name Function ftem Conditions Specifications | Unit
1] Vss |GND Initial When applying rated 30 min.
ool v brigh voltage cd/m2
2| Vop Powgr supply vo t.age +5 rightness(B) |0°c.70%RH (in darkroom)| 35 typ.
3| Vic |Liquid crystal driving voltage aervice l‘ife Usl:adI fco?tinuolugly cliqown
-1 i de input, H: Data input when applying |to half of initial brightness 1500 h

4 F::V t‘[:s:ructl:n coce TpY D i 2 maF::IuLcm py— rated voltage 20°C, 70%R
3 :Data write (Lcmempy), H: Data reac (M » Service life | Used continuously down
6 E Enable when used with | to half ofoinitial brightness 4000 h
7 | DBy |Databusline an inverter 20°C, 70%R
8 | DBy |Databusline Color of light White -

: x=0.315typ.
9| DB, |Databus Ifne N When applyingrated  {y=0.375 t);g
10| DB; |Databusline Chromaticity voltage x=0.285 min.| =
11] DB, |Databusline coordinates 20°C, 70%RH y=0.345 min.

- (in darkroom) %=0.355 max.
12| DBs |Data busline y=0.415 max.

13| DBg |Databusline
14| DB, |Databusline

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

H-4 Block Diagram with EL lamp)
Commonslgnal ..................................... o ymbol Conditions pecificationd Unit
DB, ! : e
‘o e LCD : ?,ﬂff;,‘,’}g fv [ra=25°C,v,y=5vDC| 350tYP. | nz
DB, Y : ox Outputvoltage | Vour [Ta=25°C.Vy=5VDC| 95typ. | V
RS—>{Controller Segmentsignalj“r — i Outout P Fae25°CVua5vDCl 1.5 A
RIW—> KS0066 [— . Segment | i utputcurrent | loyy [fa=25°CViw=SVDQ 15typ. | m
ge—i»  or Serial data - driver : Input current In [Ta=25°C,V|y=5VDC| 4S5typ. mA
V..—> [lequivalent : Inout vol v -
. \?D—» Timing signal - {T : .n‘pu v.o tage il Styp voe
sz : Initial brightness | g fra.25°C,vy=5VDC| 35WP-  kd/m?
: : Kurface brightness a=25°C, V=5 VDU,
V\:SGL : EL (panel uppgr side)| Br Vepr =0V 7 typ. d/m?
: --------------------------------------------------------------------- 4 H-6-2 Tolerance (inverter only)
ltem Specifications Unit
H-5 EL Lamp (Whi‘te)l Input voltage 3.0 t06.0 v
H-5-1 Environmental Characteristics Load range 5 t0 20 cm?
ltem Symbol Conditions Specifications H-6-3 Maximum ratings (inverter only)
Operatin o o ificati i
tempeeature rgange Topr -20°C to + 50°C ttem Specifications Unit
Storage - Input voltage 70 \Y
temperature range| 9 ~20°Cto +60°C Load range 25 cm?
Soldering heat- . o No terminal : — °
resistance 270°C£5°C,3smax. | abnormality Operating temperature range 10to+60 C
Z20°C30min.% - | No defect on Storage temperature range ~20to+70 °C
Thermal shock +60°C 30 min. 5 cycles| appearance ] . .
H-6-4 Dimensions ( Unit: mm)
H-5-2 Electrical Characteristics = L [hin o, .
Item Symbol Conditions Spec. | Unit : '; 1 Input :5V DC
Electrostatic =1 kHz(in darkroom) I 5 . E i + .
capacity CeL 5 VAC Styp.| n : . 2 Common :GND
- . : Output
] When applying rated [3.0 max.] ma A ~ 3
Current B |yvoltage, ZOXC,70%RH 2.2typ. | " ; v
Max\llr;\l:;ng;ated Vet Sine wave, 1 kHz 150 |Vrms h : . 2“
Rated voltage | Vg, Sine wave, 400 Hz 100 |Vrms ! : ! j’.I!L
Isolation voltage Esiier:;vvsgcéegg ﬁgd«lmm 1500 | Vrms UL w{ n
’ ' - ( oy
1
i A
i 1 A
! o
) - e«
i Lot
3 2 Y
: \
10.5
- - 3-@0.7
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Wide Temperature Range STN LCD Module

M Specification B Reflective type
dJ. Absolute Maximum Ratings

| : 1L.203200P000
Ves = 0V tem
— - - Mechanical Characteristics A
ltem Symbol|Conditions | Min. Max. | Unit -
Absolute Maximum Ratings J
Power supply | Vop 03 7.0 v Electrical Characteristics K
voltage Vic Vop=7.0 [Vpp+03 | V _
Optical Characteristics L
Input voltage : Vin 703 |Vop+03] V Recommended Operating Voltage M
Operatingtemp.| Tep, -20 +70 °C Reflective type
Storagetemp. | Tgqg -30 +80 °C Power Supply F-1
Storage <48hrs +20 +85 |%RH Dllmensm'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
Vpop=5V%5% V=0V Ta =-20°Cto+70°C
- : - Item L2032B1P000
Item Symbol | Conditions | Min. | Typ. | Max. |Unit - —
Powersupply | Vog 475|500 525 v Mechanical Characteristics A
voltage Voo -Vic 30] - |60 v Absolute Maximum Ratings J
In*ut High| Vi 22| = |vpp | v Electrical Characteristics K
voﬁage Low| Vi 0 - {06 ]|V Optical Characteristics L
Ot:t;)ut High| Vous |-lou=0.205mA| 24 | = | = | v Recommended Operating Voltage Y
voltage Low| Vg4 lo.=1.2mA - - |04 |V Transflective Built-in LED Backlight type
Current Ipo '\I}a = Zg"s - |1 20|30 |mA Dimensions G-2
consump tion| ) vo=02v | = [0a 10 [ma Pin Functions G-3
Clock oscillation] ¢ Resistance | 190 | 270 | 350 |kHz Block Diagram G-4
frequency o oscillation LED Circuit Diagram G-5-1

* Applied to DBy~DB, E, RW, RS Electrical Characteristics (LED) G-5-3

*+ Applied to DB,~DB, P. LED Backlight

L. Optical Characteristics P-1 Absolute Maximum Ratings
The background color is affected by ambient Ta=25°C

eys It bol{Specifications| Unit
temperature, and the response characteritics em — Symbol Specifications| Uni
. LED forward current consumption g 275 mA
deteriorates at low temperature. LED reverse voltage Ve 5 v
- Reflective/transflective type LED allowable dissipation P,_-,. 1.27 - w
Viewing angle: 6 o'clock(® = 0°), Ta = 25°C, * LED forward current consumption and operating
Voo = 4.8V, Backlight OFF temperature characteristics are as follows.
tem Symbol| Conditions |Min.|Typ. |Max.{Unit 275
LED forward
6, c=20 - {169 current
Viewing angle 6, 2=0° 50| - | = |deg. consumption 68
-6 7Y == (mA) |
- 7
Contrast c |p=200=0°] 2 |3 | - [ - 20 2 0
Temperature(°C)
Response time(rise)| t,q, 6 =0° - {50 ]| 80 ms . Lo
Response time(fall)| to¢ =0° — 1001760 P-2 Optical Characteristics
Response time(rise)| t,, |9=0%@=0°] _ 1200320 Ta=25°C
Response time(fall)| t.,¢ VI:r: ESDCV —Tas0 (5301 ™° Item Symbol| Conditions |Specifications| Unit
- - —0° o= 0° Surface brightness le=154 mA* 4 min.
Response t{me(nse) ton ?}a-g :_92000(: = [1500j2400} (panelupperside) | B |'v_-ov 5 typ. cd/m2
Response tlme(fall) toff Vv =50V — 1150042400 . 40 min
opr— - LED brightness L lg=154 mA* ’ cd/m2
50 typ.

M. Recommended Operating Voltage LED service life 50.000typ. | h
The recommended value of ( Vopr ) for an ambient LED color Yellowgreen
temperature is as follows.

P Vo = Von — V * The forward current depends upon the temperature.

oor = Vop ~ Vic P P
Temperature('C)] -20 0 25 70 Especially, it must be decreased at high temperature.
Vopr (V) 5.0 49 4.8 4.2 For temperature dependence, refer to forward current

reduction characteristics.
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M Features of L2034 Series
- 20 characters X 4 lines
-STN LCDis used

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

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

P ) Voo = 4.75V
- 5X7 dot matrix + cursor ftem Symbol| Conditions |Min.|Typ.|Max.|Unit
- 1/16 duty 6, c220 - | - =15
- 5V single power supply Viewing angle 0, ‘;‘ 0', 55 | = | — |deg.
H Specification 6, -6, 7| -4 -
A. Mechanical Characteristics Contrast C [6=25°2=0° 2 4|~ |-
— - Response time(rise)| ton 6 =0° - 1270 {400 ms
Item Specifications |Unit Response time(fal)| to¢ 2=0° -~ | 60 [ 100
Module size (HxVxT) Response time(rise 60=0%2=0°) — 7201100
(Reflective / built-in EL backlight type) 98.0x60.0%11.6 lmm P ' (rise)l_ton Ta = 0°C ms
- Response time(fall)| tot {v. =50V | — |170]350
Module size (Hx VX T) 98.0 X 60.0 x 15.8 |mm opr
(Built-in LED backlight type) ’ . i .
— HxV) e0%252  lmm D-2 Transflective type
lewing area . : Viewing angle: 6 o'clock(@ = 0%, Ta = 25°C,
Character size {5x 7 dot ,Hx V) 2.95x4.15 mm Voo = 4.75 V, Backlight OFF
Dotsize (HxV) 0.55x0.55 mm tem Symbol| Conditions |Min.|Typ. |Max.{Unit
Dot space 0.05 mm o ‘ 6, cZ20 - | = |=10
Center to center dimension of 93.0%55.0 |mm Viewing angle 6, 2=0° 50 | = | — |deg.
mounting holes (H x V) 6,-6, 60 | = | -
Weight (Reflective type) 55 Contrast C |8=25%2=0° 2 4 - | -
Weight (Built-in LED backlight type) 70 Response time(rise)| ton 9 =0° -~ 1270 | 400 ms
Weight (Built-in EL backlight type) 60 Response time(fall)] toy @=0° — | 60 | 100
H:Horizontal, V:Vertical, T: Thickness {(max.) Response time(rise)] ton |6 'Faoz %“"Co° = {720 001
B. Absolute Maximum Ratings Response time(fall)| to | v, . =5.0v | — | 170|350
Vss = 0 V .
ltem Symbol|Conditions| Min. Max. | Unit E. Recommended Operating Voltage
powersupply | Voo 03 60 v The recomme-nded value of (Vgpr ) for an ambient
voltage Vie Voo -12.0] Voo v temperature is as follows.
| v 03 |Vpp+03| V Yoor = Yoo = Vi
Input voltage N -9 oo +0. Temperature(C) 0 25 50
Operatingtemp.{ Top 0 +50 °C Vopr (V) 5.00 475 4.50
Storagetemp. | Tgq =20 + 60 °C
Storgge S48 hrs +20 +85 |%RH
humidity <1000 hrs| +20 +65 |%RH

C. Electrical Characteristics

Vpp = 5V£5% Vg =0V Ta=0%to50°%C

Item Symbol | Conditions |Min. | Typ. | Max. [Unit
Powersupply| Vpp 475|500 |5.25| Vv
voltage Voo -Vic 40| - |10l v
ln*ut High| Vi 22| = |Vpp | V
voltage Low| V), 0 - j06 1V
Ol:t';)ut ngh VOH1 _IOH =0.205mA| 2.4 - - \Y
Vo‘tage Low VOL\ l0L= 1.2mA - - 0.4 v
Current lop '\r/a = 23"5 - |29 {40 |mA
consump tion oD = —
P Ic Vic = 025V 12 | 2.0 |[mA
Clock oscillation § Resistance 140 { 220 | 300 |kHz
frequency o oscillation

* Applied to DBy~DB, E, RW, RS
*= Applied to DBy~DB,
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M STN Reflective type

F-1 Power Supply

tem 12034001000 Voo . (+5V)
Mechanical Characteristics A é
Absolute Maximum Ratings B Vic »=> VR —_—
Electrical Characteristics C
Optical Characteristics D-1 Ves
Recommended Qperating Voltage E 5033 VR = 1~10 ki {ov)
F-2 Dimensions Unit : mm
General tolerance: +0.5
98010
25 930+03 25 116 max
15 254X15=38.1 & S 53
x> “
< & 5%
oNl & ~ y
(e 1 M
. : 5
Ty AN B~ = Py
Qf m == == == j
- o = 8
Eh S ——— ik |
~| = L 1
[ {JS 17 o R N
IR CN2 1
< 3 kX - 1602 40mse
13 704 (113)
85 760203 (85)
15 200 (15)
355
295 06
055 005
N i
= S oo |/
L e S ool 8 5 r‘i\
1 B
ooooo L.
-
8 bor~a . J
F-3 Pin Functions
No.|No| Name Function F-4 BIOCkDIagram .....................................................
1117 Vss GND DB, Timing signal
2|18 Voo Power supply voltage + 5 V $ Controller| Serial 4 b 4 L
3019 v Liquid crystal driving voltage DRB; i | ksooss Sdeatfnent Segment |5 Segment
4120 RS L:Instruction code input RW—") or siggnal driver driver "T :
. — :
H: Data input E—> eq“"’alem% @ X :
521 RW L:Data write (LCM «MPU) Vpp=> :
H:Data read (LcM-MPY) Vgs > % LCD :
6 {22 E Enable Vic > comm
7 [23] DB D i : signal ey Sy 20 :
0 ata bus line : Segment Segment :
8 {24] D8, Data bus line driver —|’ driver :
9 {25 DB, Data bus line {\L Pl :
10[26| DBy Data bus line : :
1127 DB, Data bus line TSN :
12128] DBg Data bus line
13129 DBg Data bus line
14130 DB, Data bus line
15131 NC -
1632 NC -
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M STN Transflective,

G-1 Power Supply

Built-in LED Backlight type VDD + *
VR R (+5V)
[tem 12034B1J000 VL b—> -
Mechanical Characteristics A (ov)
Absolute Maximum Ratings B Vss &
Electrical Characteristics C VR = 1~10kQ)
" — D-2 LED VieD
Optical Characteristics . VieDe R= 380
Recommended Operating Voltage E
G-2 Dimensions Unit: mm
980£10 General tolerance : £0.5
25 930203 (25) 158 max.
15 254%15=38.1 & &Y 95
QX/ 5’/
< 57 a vy
CN1 5 '
N e
o s | 16 Pad -1 !
B e ¥ ¥ -4 —_ z! ]
) 4-m.(;, H = - i -
. . . NRE =
al » == == =z -
g Z g’ == - == § E
8| 8 o . __ g !
- - - fe b
., ]
RENETY — all || £¢% mY
s g 1 1S
. N2 N
e 15 381 ~ 15202 _| 40max
113 . 70.40 (::)) 15
+
- = 6':0_0 2 05 295 06
15 ! s oo
g Tl _
] r 7
= P
5 ol A al g © I \\‘
i , : A
N O [ |
T
3 b~ .. J
G-4 Block Diagram
G-3 Pin Functions . e g sigal
oAt :
NoJNo.| Name Function DB“'I Controller 322‘:‘ L4 2
1{17] Ve |GND R& —>| KS0066 rec ooxs seag:inv\::t Sedgr:c::\t
2118| Vpp |Powersupplyvoltage+5V RAW —> equisglent signal
3 {19y Vv, |Liquid crystal driving voltage ET> 4 @ 20
4120 RS L:Instruction code input Voo™
. Vgg = LCD
H: Data input v
5121 RW | L:Data write (.CM«MPU) te gC.omnl'\on 7 a0y <0y 20
H:Data read (LCM > MPU) . ssngna Segment Segment
6 |22 E Enable driver driver
7 123 DB, Data bus line : {} A
8 |24] DB, |Databusline Vi :
9125| b8 D i LED—
2 ata bus I!ne VLED:—._:[ LED
10|26 DBy Data bus line
11|27] DB, |Databusline G-5 LED Backlight
12)28) DB; |Databusline G-5-1 LED Circuit Diagram
13|29 DB¢ Databusline | e e VLED(A)
14130 DB, Data bus line 3 47
15[31 VLED Anode 1 bt
16132| Vieng |Cathode 4 48
________ Vieoe(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®| | 480 mA LED forvlvard Ve |lg=240mA| 38|41 44| v
LED reverse voltage’ Vr 8 \ Input voltage
— LED reverse Is Vg=8V - - |24 | ma
LED allowable dissipation Po 20 w current
* LED forward current consumption and operating G-5-4 Optical Characteristics
temperature characteristics are as follows. Ta = 25°C
. 480 item Symbol] Conditions {Specifications| Unit
LED forward - -
Surface brightness lg= 240 mA|l 4.5 min.
current (panel upper side) Bp V. =0V 5 cd/m2
consumption 2g0 l P PP —Opr AOWP-
(mA) LED brightness L |le= 240 mA T} cdim?
0 25 50 ’ i 30typ.
Temperature(°C) LED service life 50,000 typ. h
LED color Yellowgreen
. Sm 'I:ransﬂectlve.. H_1 Power Su pply
Built-in EL Backlight type
VoD 1
Item L203421J000 (+5V)
Mechanica! Characteristics A Vic—> VR = 1~10 kO -
Absolute Maximum Ratings B (ov)
Electrical Characteristics C Vss .
Optical Characteristics D-2 VEL Common Common
Recommended Operating Voltage E Inverter -
Vet Output Input (+5V)
H-2 Dimensions Unit : mm
General tolerance : 0.5
98.0+10
25 93003 (25) 1.6 max
15 254X 15=38) e %de‘r 53
0 y 0 VQ‘\" Vewe
CNt 3% i
"
q 1 16 1.75 P
J o L . =t = (=)=
g - - -4 — Ve
ol «m == == == - 1/ IC mounting side
d g g == == == °+ 3 E}
8| & == == == 1 R :[L Va
- - - a1 IC mounting side
C 3
o Lo, — 1 \E g Ep
SL_ {4 v ot _o :
= o2 o \ Ve
= 15 3. 16202 40 max.
113 704 (113)
85 160403 (85)
15 %00 15
N L
295 0§
‘ 055{ , 005
o = 7
= — 8 RN
J UJ wl o @ \
18 - = - . 5l 2 | N
L
L.J
T
S b~
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H-3 Pin Functions

H-5-3 Emission Characteristics

NoJNo] Name Function
1117] V¢  |GND
2 118 Vop Power supply voltage+5V
3119 Vie Liquid crystal driving voltage
4120 RS L:Instruction code input
H: Data input
5121 RW L:Data write (LCM«MPU)
H:Data read (LcM~+MPU)
6 |22 E Enable
7123 DBy Data bus line
8 |24 DB, Data bus line
9 |25 DB, Data bus line
10|26 DB, Data busline
11]27 DB, Data bus line
12]28 DBg Data bus line
13129 DBg Data bus line
14130 DB, Data bus line
15131 NC -
16132 NC -
H-4 Block Diagram
o5, .................. ’ ..... + im’mgsngna\
g Serial = 1L
DB,V ! Controller| yata _
RS — > KS0066 Segment Sedgment S%g_ment T
R — > or signal river river
E—* equivalent " @ ) o
Vpo=2
Vs > LCD
Vi —> Common ¥ <% <oy 7
signal Segment Segment
driver driver
1{x '
J\E/fé:r EL J

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

ttem Symbol Conditions Specifications
Operating apo, o
temperature range| Topr 20°Cto +50°C
Storage T PPNS o
temperature range| **9 20°Cto +60°%C
Soldering heat- o o i No terminal
resistagnce 270°C£5°C,3smax. | abnormality
Th -20°C30min.§ No defecton
ermal shock +60°C 30 min. 5 cycles] appearance
H-5-2 Electrical Characteristics
Item Symbol Conditions Spec. | Unit
Electrostatic C f=1kHz(in darkroom) [ 7 0typ.| nF
capacity EL 2VAC
When applying rated |4.5 max.| ma
Current L | yoltage, 30%C, 70%RH |3.0yp.
Mow
ax\l,rgf{':‘g;atecj Vet Sine wave, 1 kHz 150 | Vrms
Rated voltage | Vg, Sine wave, 400 Hz 100 [Vrms
. lead and fil
Isolation voltage gfxxgceigo ;2,1 nl,m 1500 |Vrms

ltem Conditions Specifications} Unit
it When applying rated i
b |:|t|al voltage 3min. |40
rightness(B) 120°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%R
Service life Used continuously down ,
when used with | to half of initial brightness 3500 h
aninverter 20°C, 70%RH
Color of light White -
. x=0.315 typ.
- When applyingrated  [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.

H-6 Suitable Inverter S5A
H-6-1 Electrical Characteristics (when combined

with EL lamp)
ltem Symbol Conditions Epecifications] Unit
‘ersngLa;'\’;g fwv ra=2s°cvy=5vDC 350%YP. | hg
Output voltage | Vour [Ta=25°CVjy=5VDC| 95typ. v
Outputcurrent | loyr [Ta=25°C,V\y=5VDC| 1.5typ. mA
Input current In [Ta=25°CV;y=5VDC| 4Styp. mA
Input voltage Vin 5 typ. vDC
Initial brightness B Tax zsoclle =5VDC 35typ. d/m2
Surface brightness| Ta=25°C,Viy=5VDC
(panel upperside)| Be Voor =V 3.5typ. [d/m2
H-6-2 Tolerance (inverter only)
" ltem Specifications Unit
Input voltage 3.0 to 6.0 v
Load range 5 t020 cm?
H-6-3 Maximum ratings (inverter only)
ltem Specifications Unit
Input voltage 7.0 \Y%
Load range 25 cm?
Operating temperature range ~10to +60 °C
Storage temperature range ~-20to+70 °C
H-6-4 Dimensions (Unit: mm)

| 1 A Pin No. Functions
: S 1 Input :5V DC
i + 2 Common :GND
wn
! ~ 3 Output
Ty
M =A
I -
t [l
i m.!t
1 i O n
V! y =

T T
1
1 o
B

3! 2 v
i Y

10.5
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Wide Temperature Range STN LCD Module

M Specification B Reflective type
J. Absolute Maximum Ratings

L203400P000
Vg = OV Item
— - - Mechanical Characteristics A
Item Symbol{ Conditions | Min. Max. | Unit - -
Absolute Maximum Ratings J
Powelr supply | Vop 03 60 v Electrical Characteristics K
voltage Vie Vpo=120| Vpp Y
Optical Characteristics L
Inputvoltage | Vi =03 |Voo+03| V Recommended Operating Voltage M
Operatingtemp.| Top, ~20 +70 °C Reflective type
Storage temp. Terg ~30 +80 °C Power Supply F-1
Storage S48hrs | 420 +85  |%RH :,'m:"""?“’ F-2
humidity <1000 hrs|  +20 +65 |%RH In Functions F-3
Block Diagram F-4
K. Electrical Characteristics M Built-in LED Backlight type
Vop=5V%5% V=0V Ta = -20°Cto+70°C
. . : Item L2034B1P000
Item Symbol | Conditions | Min. | Typ. | Max. |Unit - —
Powersupply|{ Vpp 4.75|500)5.25| Vv Mechanical Charactens‘flcs A
voltage Voo-Vie 40 - 110 v Absolute Maximum Ratings J
In'ut High| Vi 22| - [veo | Vv Electrical Characteristics K
vortage Low| Vy, 0 - jo6 |V .| Optical Characteristics L
OJt:)ut High| Voui |-lou=0.205mA} 24 | —~ - v Recommended Operating Voltage M
voltage Low| Vg, loo=1.2mA - ~ 104 |V Transflective Built-in LED Backlight type
Current lop 1\'13 = Zg"\s .~ {29140 |ma Dimensions G-2
consump tion |~ " VL‘ZD:O-Z Vv - 112120 [maA Pin Functions G-3
T . Block Diagram ’ G-4
Clock oscillation Resistance
frequency fosc oscillation 140 1 220 | 300 |kHz LED Circuit Diagram G-5-1
» Applied to DBg~DB, E, RAW, 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
cps Item Symbol [Specifications| Unit
temperature, and the response characteritics —
. LED forward current consumption e 480 mA
deteriorates at low temperature. LED reverse voltage Ve 8 v
- Reflective/transflective type LED allowable dissipation PD. 2.0 | W
Viewing angle: 6 o'clock(@ = 0°), Ta = 25°C, * LED forward current consumption and operating
Voo = 4.8V, Backlight OFF temperature characteristics are as follows.
tem Symbol| Conditions [Min.|Typ. |Max.|unit
LED forward
6, > i A current
. cZ20 .
Viewing angle 6, 2=0° 50| ~ | — ldeg. consumption 459
50, == (mA) 5 L
- 2
Contrast C 8=20.02=0° 2 3 - | - 20
Temperature(°C)
Response time(rise)| ton 6 =0° — | 50| 80 ms ical Ch ..
Response ime(fall] tor @=0° [ = 100|760 P-2 Optical Characteristics
° © Ta= 2 °
Response time(rise)| t,, |© ‘Fao-' %;—&0 - 200320 ms : a=25%
Response time(fal)| ton Vopr; 49V | = [450]720 ltem Symbol| Conditions |[Specifications| Unit
- - —0° o =0° Surface brightness lg=240 mA*| 4.5 min. ")
Response t|.me(r|se) ton ?ra g '—220"0C — 11500{2400 ms (panel upper side) Bp Vopr= 0V 5 typ. cd/m
Response time(fall)| toy v -50v | — [1500[2400 ) 40 min
. opr LED brightness L l;=240mA* s0typ. |cd/m?
‘ yp.
LED service life 50,000 typ. h
M. Reco d Operating Voltage
mmended Op g g . LED color Yellowgreen
The recommended value of ( Vo, ) 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 0 25 70 For temperature dependence, refer to forward current
Vopr (V) 50 49 48 42 reduction characteristics
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M Features of L2462 Series

- 24 characters X 2 lines

- 5X 7 dot matrix + cursor

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

.54.

Voo, = 46V
- 1/16 duty item Symbol| Conditions [Min.| Typ.|Max.|Unit
- 5V single power supply P - | - |10
. . . ! cZ20
M Specification Viewing angle 6, 5o 0° 45 | — | = |deg.
A. Mechanical Characteristics 6;-6, |- -
oot Y Contrast C 16=30°2=0° 5 8 |1 ~-1-
ecifications nit
item P Response time(rise)| ton 6 =0° — | 40 | 80 ms
Module size (Hx V xT) : —0° =
(Reflective / built-in EL backlight type) 118.0x36.0x11.3|mm Response tilme(f.all) Lot - tzo ; = 120 | 160
Module size (HxV xT) 118.0x36.0 15.8/mm Response tl‘me(rlse) ton ?a M 0°_C —~ 2401330 ms
(Built-in LED backlight type) : : : Responsetime(fall)| tor | v . =48V | — |425]650
Viewing area (H x V) 945x17.8 mm B-2 STN LCD dule (
Character size (5x 7 dot, Hx V) 3.20x4.85 |mm ) r'r‘\o ule (gray)
Dot size (Hx V) 060x065 |mm D-2-1 Reflective type
Viewing angle: 6 o'clock(@ = 0°), Ta = 25°C
Dot space 0.05 mm Voo = 875V
Centerto center dimension of 113.0x31.0 |mm Item Symbol| Conditions |Min.| Typ. |[Max.|Unit
mounting holes (H x V) - -
Weight (Reflective type) 40 g _ ! €220 -
- — - Viewing angle 6, N 55| - | — [deg.
Weight (Built-in LED backlight type) 60 -6 =0 T ==
=04
Weight (Built-in EL backlight type) 45 g Contrast C lB=25°.2=0° 2 a — 1 _
H:Horlzontal,V:Vertlca'I,T:Thlcknesf (max.) Response time(rise)! t,, 6 =0° - 1270|400 ms
B. Absolute Maximum Ratings Response time(fall)| toy @ =0° - | 60 {1100
Vss = OV imelri 0=00=0"| —
— e y Ot Response time(rise)| t,, Tam oo 720 {1100 ms
item Symb?l Conditions in. ax. ni Response time(fall| tos Vomm 5.0V | = 170 1 350
Power supply Voo -0.3 7.0 \'
voltage Vic Vpp-7.0 [Vpp+03 | V D-2-2 Transflective type
Viewing angle: 6 o’clock(@ = 0°), Ta = 25°C,
Input voltage VIN -03 Vpp+03}| V V., = 475V, Backlight OFF
Operatingtemp.| Tgpr 0 +50 °C ltem Symbol| Conditions {Min.|Typ.|Max.|Unit
Storagetemp. | Tyg -20 +60 °C 0, cC220 -1 - [-10
Storage S48 hrs +20 +85 |%RH Viewing angle 5 826 2=0° Zg - | = |des
humidity 51000 hrs|  +20 +65 |%RH 270 B
Contrast C 16=25,2=0° 2 4 | - | -
C. Electrical Characteristics Response time(rise}){ ton 6 =0° = [ 270|400 ms
Voo = 5V 5%, Vg = 0V, Ta = 0°Cto 50°C Response time(fall)| tq4 @=0° - | 60 | 100
Item Symbol | Conditions |Min. | Typ. {Max |Unit Response time(rise)| ton | ;aoé%fco — 7201100 ms
Power supply Voo 475|5.00(5.25| Vv Response time(fall)| toy | v, =50V | — |170]350
voltage Voo -Vic 30| — |60 V R
I > v v E. Recommended Operating Voltage
Input 9 1H1 : - DO .
volpt)age Low| Vi ol - los!l v The recommended value of ( V,p, ) for an ambient
output. Highl Vo |-lon=0.20smA[24 | = [ = [ v temperature is as follows.
voltage g v loo=12mA | = | — {04} V
L —t o x E-1 TN LCD module
cos:t:rr:n:' loc Vpp =5V 2120 m Voor = Vpp = Vic
pton he v [l - (0510 |mA Temperature(C) 0 25 50
Clock oscillation Resistance 190 | 270 | 350 { kK v vV 48 4.6 4.1
frequency fou oscillation ? ope V) - - -
* Applied to DB,~DB, E, R/W, RS E-2 STN LCD module (gray)
** Afglted to DBy~DB, dule Ven 2025V Voor = Vob - Vic
bl co . =0.4V, STN LCD module: =0.25 "
module ; V=04V, S moau e Temperature(C) 0 25 50
Vopr (V) 5.00 4.75 4.50
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B TN/STN Reflective type F-1 Power Supply

ltem 1.2462000000|L 246200000 Voo e (+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 ' Vg
Recommended Operating Voltage E-1 E-2 Sas VR = 1~10kQ} (ov)
F-2 Dimensions .
Unit: mm
1180£10 General tolerance : 0.5
25 1130403 (2.5) 50 16+02
S § 4-025 ol <
N 1
P S atkale ;q == 3|
(<% 154( ¢>|5 —~—1 o1 '
g ] a4 —r = -- -- - il Y [
*o'lio,ll\qu/grg‘ 4RL5=: == == == ‘2535
Bl & E 3 y= =l &
~ - - - - I py
RRE a1 :
0o ] [J e F"\‘g; Pl
W v L]
| g 15.1 . 883 (96) :"_'E 3 (&6)| 40max
~ -~ ¥
120 . 945403 (6.5)
75 103503 1o 13max
¥
25 1130403 (2.5)
0 P 37
— u— _ U . U _ _l__J_ ' 32 05
0 06 005
w 8 ! \
wl 0] S !
A | \
uy
' i
L_. 1
, ooooa L./
1
S —_
F-3 Pin Functions
No| Name Function F-4 Block Diagram
3 e oo . Commonsngnal
2 Voo Power supply voltage +5 V 0 P LCD
3 Vie Liquid crystal driving voltage DB@ :
4 RS L:Instruction code input R_S‘—g"'czgg&use’ Segment signal j40 r <Bon
H: Data input RIW=—>1 or oo Segment :
5 RW | L:Data write (LcM «MPY) v E__>: equivalentf—o212 > driver :
H:Data read (LcM-+MPU) \?::—);- Timing signal q :
6 E Enable Vi T - > :
7 DBy Data bus line
8 DB, Data bus line

9 DB, Data bus line
10} DB, Data bus line
11 DB, Data bus line
12 DBs Data bus line
13 DB¢ Data bus line
14| . DB, Data bus line
15 NC -

16 NC -~
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M STN Transflective,
Built-in LED Backlight type

G-1 Power Supply

VDD 9 v
ltem 12462B1J000 VR R (+5V)
Mechanical Characteristics A Vic > _1:_
Absolute Maximum Ratings B
Electrical Characteristics c Vsg . (ov}
Optical Characteristics D-2-2 Viep
Recommended Operating Voltage E-2 LED VR = 1~10k§)
VLEDG R=6Q
G-2 Dimensions Unit : mm
General tolerance: *0.5
1180+10
25 113003 (25) 100 max., 16402
< & 4-025 gl < @3
o
IR = 5 21g T w::“
154415 = I Slet |
ol s = - - - - a1 IO I =
-— 3| = i | o |l ©
g 3 ':l( \Q’;\QX/Q /:c r4 Rl:?:.: —-= == == f ;:‘ E é,' \
== Py BEBE
§ T L _ - - - J 1 Bt=t ir !
1 3t P
{— 3] ==
@l 8 151 883 96) sl g o) | | a0max
- 120 945+03 (65) 158 max.
15 1035+0.3 ] (20)
+ 25
25 1130403 (25) 17
32 \ 05
ﬁ FA a 06 005
[e — ) P >
U U _UJ = [ n ) .
Al |

005

5.95
555

1
3 —
G-3 Pin Functions G-4 Block Diagram
T Name o 'Commonsugnal .....................................
1 Vss  |GND : D?o = 3 LCD
2| Vpp |Powersupply voltage+5V DB, ¥ ‘
3 Vic Liquid crystal driving voltage RS> Controller| Segment Signalj4°r <Bo>
4 RS L:Instruction code input R/W=">1 KS0066 - Segment
H: Data input B or Serial data > driver
. V..~ |equivalent
5 RW | L:Data write (LcM«MPUY) \?D—i_- Timing signal ﬁ
H:Data read (LcM +MPU) V:Z—)' E
6 £ Enable VLED——
7 DB, Data bus line Viene— LED
3 Ds, Databusline O
9 DB, |Databusline G-5 LED Backlight
10] DB; |Databusline G-5-1 LED Circuit Diagram
1 DB, Databusline b e —————— VLED(A)
12 DBg Data bus line 3 29
13 DBg Data busline 001 e
14 DB, Data bus line % 30
15 VLED Anode 1 e Vieog(C)
16| Vieog |Cathode
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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 ltem Symbol | Conditions | Min. | Typ. |Max.| Unit
LED forward current consumption® | i, 300 mA LED forward Ve |lg=150mA| 3841 aa] v
LED m vV 8 v input voltage
reverse v? .age' R LED reverse In V=8V | = | = |15 | ma
LED allowable dissipation Po 1.3 w current
* LED forward current consumption and operating G-5-4 Optical Characteristics
temperature characteristics are as follows. Tax 25°C
300 Item Symbol | Conditions |Specifications| Unit
LED forward Surface brightness |~ Tir="150mA] — 8 min. 4/m?
current {panel upper side) P v =0V 10 typ. ca/im
consumption 175 e
(mA) I LED brightness L [le=150mAf oo p' cd/m2
0 25 50 Y
Temperature(°C) LED service life 50,000 typ. h
LED color Yellowgreen
M STN Transflective,
Built-in EL Backlight type H-1 Power Supply
Item L246221J000 Vpp * (+5V)
+5
Mechanical Characteristics A 1
- Vie— VR = 1~10kQ T
Absolute Maximum Ratings B (0V)
Electrical Characteristics C Vss
Optical Characteristics D-2-2 » Common Common
ELG
Recommended Operating Voltage E-2 EL Inverter L
. T
Vet Output Input (+5V)
H-2 Dimensions Unit : mm
General tolerance: #0.5
118010
25 1130+03 (2.5) 50 16+0.2
3 3 4025 L.15 XMB gl <
L~ 7 ofe -‘D‘
o 16-9-915 — ko2l 1 Ves
o e =~ -~ -- -- = 3l g iC mounting side
I &Y A_R"E_)__________ — R n} o E S g
8 S ; \Q\' ‘N - - - - ;-: _': g =3 VeL
ol e 3 - - -= - 7 Y p ™ IC mounting side
[N ST ‘
| MLk Q’;JLQ
Q- 1Y Pl
@l 8 51 a3 ©6) glg 68| | a0ma
o 120 95403 (65) Ve
75 1035+03 ]. 20) 113 max.
25 1130203 (25)
37
W J 32 05
— =5 = S T 8 06, |, 005
1
o a8 b
g o\
' \
"
S —_
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H-3 Pin Functions

H-5-3 Emission Characteristics

Name Function Item Conditions Specifications| Unit
No.|
" When applying rated i
1 Ves GND _ Initial v%lptggeg 30min. | ym2
2| Vpp |Powersupplyvoltage+5V brightness(B) |50e¢,70%RH (in darkroom)| 35 tyP- .
3 Vie Liquid crystal driving voltage rS‘ervice llife Usr:ecllfco?tinuolugly 1own 00 h
. : ; when applying |to half of initial brightness 15
4 RS L.lnstrucftlon code input rated voltage 20°C, 70%R
H: Data input . servicelife [ Used continuously down
5 R/W L:Data write (LcM «MPU) when used with | to half ofoinitial brightness 4000 h
H:Data read (LcM-MPU) an inverter 20°C, 70%R
6 £ Enable Color of light White -
- x=0.315typ.
7 DB, Data bus line o When applying rated y=0.375 &E
8 DB, |Databusline Chromaticity voltage x=8.§85 min.| —
. i i 20°C, 70%RH y=0.345 min.
9| DB, |Databusline coordinates (in darkroom) x=0.355 max.
10| DBy Data bus line y=0.415 max.
11] DBy |Databusline H-6 Suitable Inverter SA
12} DB; |Databusline H-6-1 Electrical Characteristics (when combined
13 D8 Data bus l!ne with EL lamp)
:: 2:;7 Data bus line tem Symbol Conditions Bpecifications] Unit
T Qe | fwv frax2secviy=5vDe 3508 | pg
. Output voltage | V, Ta=25°C,V,y=5VDC| 95 . \Y
H-4 Block Diagram P 8¢ | Your I yp
PP . Outputcurrent | lgyr [Ta=25°C,Viy=5VDC] 1.5typ. mA
0B, Common signal : inputcurrent | hy [la=25°CV,=5VDC| 45typ. | mA
§ 16 LCD : inputvoltage | Vi Styp. |vDC
DB, ¥ : ' 2 : Initial brightness ° 35 typ. P!
RS—>Controller| Segment signal 4 r 80 : S rrear g e B ;a z ii,‘é’\\:'" il : zgg WP kdim
R/W—>1 KS0066 ‘ Segment : u acle rig pdes)s Bp |07 i XY Ttyp. kd/m?2
i or Serial data - driver : (panel upper side opr =
\(?o’_: equivalent Timing signal {\r H-6-2 Tolerance (inverter only)
V::_” 3 item Specifications |  Unit
VEL—i ] EL Input voltage 3.0 t0 6.0 v
Ve : : Load range 5 t0 20 cm?
H-5 EL Lamp (white) H-6-3 Maximum ratings (inverter only)
H-5-1 Environmental Characteristics ftem Specifications | Unit
— — Inputvoltage . 70 \
- Iten;n' Symbol Conditions Specifications Load range 25 pr
tempeeg'zﬁrg’rgange Topr —-20°Cto +50°C Operating temperature range -10to+60 °C
Storage T apo o Storage temperature range ~20t0+70 °C
temperature range| **9 20°Cto + 60°C
Soldering heat- o o No terminal H-6-4 Dimensions ( Unit: mm)
resistance 270°C25°C,3smax. | aphnormality :
Thermal shock -20°C30min.& | Nodefecton i FP A | Pin No. Functions
ermalshoc +60°C 30 min. 5 cycles| appearance i ~
) ; s 1 Input :5VDC
H-5-2 Electrical Characteristics i Il 2 Common :GND
— - ! ~ 3 Output
ltem Symbol Conditions Spec. | Unit > -
Electrostatic f=1 kHz(in darkroom)
capacity Cal 2VAC >3tp.| nf i : i 2“
When applying rated [3.0 max. qd i b H
Current leL voltage, ZOXC, 90%RH [2.2 typ. mA : nY
o a4 1 H ok
axgg#:‘g?ted Vers Sine wave, 1 kHz 150 |Vrms ! o v \
. -
Rated voltage Veo Sine wave, 400 Hz 100 |Vrms i A
. Between lead and film i A
Isolation voltage Sine wave ,50 Hz,imin.| 1500 [Vrms i 1 °
1 -
i
]
!
0.
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Wide Temperature Range STN LCD Module

M Specification B Reflective type
_ J. Absolute Maximum Ratings oy o 13362007000
ss =
— - Mechanical Characteristics A
Item Symbol|Conditions | Min. Max. | Unit -
Absolute Maximum Ratings J
Power supply Vop -03 7.0 \' - T
voltage Vic Voo—70 | Vess03 | v Electrical Characteristics K
Optical Characteristics L
Inputvoltage | Viy —03 |Voo+03| V Recommended Operating Voltage M
Operatingtemp.| Tep, -20 +70 °C Reflective type
Storage temp. Tag -30 +80 °C Power Supply F-1
Storage S48hrs | +20 +85 |%RH Dimensions F-2
humidity <1000 hrs| +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 SaesETRo
ftem Symbol | Conditions | Min. | Typ. | Max. |Unit - 'Ite.m
Powersupply | Voo 275|500 5251 v Mechanical Characteristics A
voltage Voo-Vic 30 - |60 Vv Absolute Maximum Ratings J
InFut High| Vi 22| = v | v Elec.trlcal Charact?n.stlcs K
voltage Low| Vj, 0| - |o6]V Optical Characteristics L
OJt';)ut High| Vouy |-loy=0.205mA{ 24 | = | = | v Recommended Operating Voltage M
voltage Low| Vg4 loo=1.2mA | - - |04}V Transflective Built-in LED Backlight type
Current lop 1\;3 = 255>°\$ ~ {25} 40 [mA Dimensions G-2
consump tion [~ | VLED:O.Z Vv -~ los 10 |ma Pin Functions G-3
A - Block Diagram G-4
Clock oscillation Resistance
frequency fose 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 DB,~DB, P. LED Backlight
L. Optical Characteristics P-1 Absolute Maximum Ratings
The background color is affected by ambient Ta =25°C
ops | ificati i
temperature, and the response characteritics Item Symbol [Specifications| Unit
. LED forward current consumption®| | 300 mA
deteriorates at low temperature. LED reverse voltage Va 3 v
- Reflective/transflective type LED allowable dissipation Po 1.3 W
Viewing angle: 6 o'clock(@ = 0°), Ta = 25°C, * LED forward current consumption and operating
Voo = 4.8V, Backlight OFF temperature characteristics are as follows.
Iitem Symbol| Conditions {Min.}Typ.|Max.|Unit 300
LED forward
6, cC=20 -~ 1-169 current
Viewing angle 6, 20 50| — | = |deg. consumption g
6,- 6, } 50| - | - (mA) |
- 7
Contrast ¢ [p=2000=0?| 2 |3 | = | - 20 25 0
Temperature(°C)
Response time(rise){ tqn 6 =0° — ] 50| 80 ms . L.
Response time(fall| o @=0° [ = [100]760 P-2 Optical Characteristics
> 0 Ta=25°
Response time(rise)| t,, [€=0%2=0°| — | 200320 2=25%C
Response time(fall] tor VoT:r: z?gcv — 07301 ™ Item Symbo!| Conditions [Specifications| Unit
" - — 0% o o Surface brightness 1¢ =150 mA* 4 min.
Response time(rise)| to, ?’a_g '—QZE)PC — |1500]2400 s (panel upper side) Bp Vg = OV 5 typ. cd/m?
Response time(fall)| toy | v, =50V [ — [1500[2400 ‘ 40 min
opr LED brightness L |lg=150mA* 50 typ. cd/m?
typ.
LED service life 50,000 typ. h
M. R ting Voltage
ecommended Operating V g . LED color Yellowgreen
The recommended value of Vopr ) for an ambient

temperature is as follows.
Voor = Vpp = Vie

Temperature('C) -20 0 25 70

5.0 49

Vopr V) 4.8 42
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* 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 1.4051 Series

- 40 characters X 1 line

- STN LCDis used

- 5X10 dot matrix + cursor

- 1/11 duty '

- 5V single power supply

B Specification

A. Mechanical Characteristics

Item Specifications |Unit
M°?R”e'fl;§fvg”t’;;'e’;” 182.0x33.5x 11.3jmm
Viewing area (Hx V) 1544x158 [mm
Character size (5x7 dot,Hx V) 3.15%x7.90 mm
Dotsize (H x V) 0.55x0.70 mm
Dot space 0.10 mm
Center to center dimension of 175.0%x26.5 |mm
mounting holes (H x V)
Weight (Reflective type) 70 g
H:Horizontal, V:Vertical, T:Thickness (max.}
B. Absolute Maximum Ratings
' Vg =0V
Item Symbol{Conditions| Min. Max. | Unit
Powersupply | Vpp -0.3 7.0 V'
voltage Vic Vop-7.0 | Vpp+03 | V
Input voltage Vin -03 |Vpp+0.3
Operatingtemp.| Too 0 +50 e
Storagetemp. | Ty, ~20 +60 °C
Storage S48 hrs +20 +85 |%RH
humidity <1000 hrs[ +20 +65 |%RH
C. Electrical Characteristics
Vpp= 5V25%,Vss = 0V, Ta = 0°C to 50°C
Item Symbol | Conditions |Min.| Typ. |Max.| Unit
Power supply Voo 4.7515.00|5.25] v
voltage Vpo-Vic 30 - |60V
input”  Highl Vi 22| — |Vep] V
voltage 1ow| v, 0|~ 06|V
output. Highl Vous |-lou=0.205mA[24 | — | - | v
voltage Low| Vo | lo=12mA | = | = [04a]| v
Current Iop Ta=25C | — |30]|45]|{mA
consumption he \\//L[:;D:O.Slt\(/ - |10]15|mA
Clock oscillation | ¢ Resistance | 140|220 | 300 | kHz
frequency osc oscillation

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

Voo = 4.6V
tem Symbol| Conditions |Min.| Typ.|Max.|Unit
I b 1 cza0 |t 7%
Viewing angle 6, 2=0° 55| — | = |deg.
6,-6, 71 -1-
Contrast C |8=20°%2=0° 2 0 O
Response time(rise)| ton 6 =0° ~ |130]200
Response time(fall)| t.¢ 2=0° - | 80 | 120 ms
Response timelrise)| _ton 6 ;ao';: %"ECOQ - 2200330}
Response time(fall)| toy Voor= 49V | — |360]550

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

Voor = Vpp = Vic

Temperature('C)

0

25

50

Vopr (V)

49

4.6

4.2
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B STN Reflective type

F-1 Power Supply
ltem L405100J000 Voo , (+5V)
Mechanical Characteristics A L
Absolute Maximum Ratings B Vic >SS VR —_
Electrical Characteristics C
Optical Characteristics D Vs
Recommended Operating Voltage E 2057 VR = 1~10kQ (ov)
F-2 Dimensions .
Unit : mm
General tolerance: 0.5
35 175.0 LlLks 5;_‘__11‘15:02
,ﬁz o= L r -_r Ui . ﬁjl__ﬁ_)ng;_ o
ol 25,0 0,254 T -
’ LI Bak] - - - . e
21 é .o ~| @ o &
NERIRES: [ GEEE !
& —2 }:%{rl ~= - ==
12 O =
,_:_c T T T T T T Y — I
o 18.15 l 149.4 4.0mayx,
- 16.7 ! 154.4
14-61.020.2 "y 163.5
! 182.0£1.0
M -
L1 I | S L] = )y UT
‘\ IC height
3.75
L 315 06
0.55 o 9;1
Nl
1
1
F-3 Pin Functions
No | Name Function F-4 Block Diagram
. v oD R EOm R
88 DBgy signal
2 | Vpp |Powersupplyvoltage+5V g =
— — - LCD
3 Vie | Liquid crystal driving voltage DB, Controller [Segment
4 RS L:Instruction code input, K: Data input RS> KS0066 Isignal ;«;r @ @
5| RW |L:Datawrite (LcMeMPU), H: Data read (Lcv - MPU) RIW™ or Segment Segment
E "™ equivalent{ Serial dat ; :
6 E Enable G equivalent) >erial data driver || driver
7 | DB, |Databusline Ves > Jimingsignal 7S (}
8 | DB, |Databusline Vie 0
9 DB, |Databusline | e
101 DBy |Databusline
11| DB, |Databusline
12{ DBs |Databusline
13| DBg |Databusline
14| DB, |Databusline
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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 Ypo = 254
‘1 uty ftem Symbol} Conditions |[Min.| Typ. |Max.{Unit
- 5V single power supply o, ~ — 1 - 110
. . =20
B Specification Viewing angle 6, cg 0o 45 | - | = |deg.
A. Mechanical Characteristics 6,-6, B[ -1 -
pypprT— 5 Contrast C |0=30°2=0° 5 8 | — |-
It ecifications nit -
er:\ 5 P Response time(rise)| topn 6 =0° ~ | 40 | 80 ms
Module size (H XV x - o -
(Reflective / built-in EL backlight type) 182.0%33.5%11.3|mm Response time(fall)] to¢ - z:g - 120 | 160
- Response time(rise)| t, =U. o= — |240]330
Module size (Hx VxT) - n Ta = 0°C ms
(Built-in LED backlight type) 182.0x33.5x16.3mm Response time(fall| tor | v, = 48V | — | 425|650
Viewing area (H x V) 154.4%x158 |mm D-2 STN LCD dul
Charactersize (5x7 dot, HxV) 3.20x4.85 mm ) n‘.‘o ule (gray)
Dot size (HxV) 0.60x0.65 |mm D-2-1 Reflective type
Viewing angle: 6 o'clock(@ = 0°), Ta = 25°C
0.05
Dot space mm Voo, = 475V
Center to center dimension of 1750x26.5 |[mm ttem Symbol| Conditions |Min.|Typ.|max.|Unit
mounting holes (H x V) 5
Weight (Reflective type) 70 o ! c=Z20 -1}
- Viewing angle [ o - | 55| - | — |deg.
Weight (Built-in LED backlight type) 95 5,-0 2=0 T
— Y4
Weight (Built-in EL backlight type) 75 Contrast C =25 0=0° 2 P — 1 -
H:Horlzontal,V:Verﬂcz:l,T:Thncknesi (max.) Response time(rise)| tq, 6 =0° = | 270 | 400 ms
B. Absolute Maximum Ratings Ve = 0V Response time(fall)| toy 2=0° — 160|100
T — " = : ” Response time(rise)| t,, |9 1?30": %"BCOD = |720 1100
.ltem Symbol|Conditions in. ax. ni Response time(fall)| oy Voo s 50V | = [170]350
Power supply Vop -0.3 7.0 \
voltage Vic Vop-7.0 | Vpp+03 ]| Vv D-2-2 Transflective type
— Viewing angle: 6 o'clock(@ = 0°), Ta = 25°C,
Input voltage Vin 03 ([{Vpp+03) V Vo = 4.75 V, Backlight OFF
Operatingtemp.| Top 0 +50 °C item Symbol} Conditions |Min.{Typ.|Max.|Unit
Storage temp. | Ty -20 +60 °C 0, C=20 - |~ [|-10
Storage <aghrs | +20 +85 |%RH Viewingangle | 6, g=00 oo = | = |deg
humidity <1000hs| +20 | +65 |%RH 86, 001 -1-
Contrast C [8=25,2=0° 2 4 | = | -
C. Electrical Characteristics Response time(rise)] ton 6 =0° - 127044001
Vpp= 5V%5%, Vg = 0V, Ta = 0°Cto 50°C Response time(fall){ o 2=0° - | 60 [ 100
tem Symbol | Conditions _[Min. | Typ. [Max | unit Response time(rise)] ton |6 =0%@=20"| - |720 1100}
Power supply Voo 475!5.00]5.25| v Response time(fall)| toy | v =50v | — [170[350
voltage Vop-Vie 30| — |60 V .
" high v 35 v v E. Recommended Operating Voltage
Input H1 : — DD .
voIE:age Low| Vi, ol = los| v The recommended value of ( V) for an ambient
output Highl Vou, |-lgn=0.205mal 24 [~ [ = ['v temperature is as follows.
voltage jow| v loo=12mA | = | = loa] v
ot 1 ot - E-1 TN LCD module
Current lop Ta=25C | — | 30|45 |mA Voo = Ven = V
consumption 0 Vop 13V - 11015 [maA eor——PR___IC
LC LC : . Temperature(C) 0 25 50
Clock oscillation Resistance 14
frequency fosc oscillation 01220 {300 | kHz Vopr (V) 4.8 4.6 4.1
* Applied to DBg~DB; E, RW, RS E-2 STN LCD module (gray)
*+ Applied to DB,~DB, Voor = Vop = Vi¢
*x* TN LCD module :V,¢=0.4V STNLCD module:V,=0.25V
Le ‘ w Temperature(C) 0 25 50
Vopr (V) 5.0 475 45
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B TN/STN Reflective type

F-1 Power Supply

item L4052000000{L 405200000 Voo — (+5V)
Mechanical Characteristics A A g
Absolute Maximum Ratings B B Vie »> VR —
Electrical Characteristics C C
Optical Characteristics D-1 D-2-1 Vg
Recommended Operating Voltage E-1 E-2 3 VR = 1~10kQ (ov)
F-2 Dimensions Unit : mm
General tolerance: 0.5
- a5 175.0 | s - 50 1.620.2
S . T
9 = —— =
] RN s A _® S s
T - -- - e
zel  13d U - . )| | =lee s .
o~ —}—2 P 1 I P
i (O = = , OTBEIR =]
g 19.7 147.5 | 7.3max. 4.0max,
167 154.4 (10.9) i
14- #1.0 20.2 "7 . Tes
" 15’1’?:1.0 e 4-43.5202 11.3max.
1 -
| S PR J o l_l‘ . .| |
\\ IC height
3.7
3.2 ! 0.5
- 0.6 1 0.05 ’
T go0an
11 Hoaom
F-3 Pin Functions F-4 Block Diagram
_ A T Y73 I PR
INo.| Name Function b3, signal
1] Ves |GND oy KT—, LCD :
2| Vpp |Powersupply voltage +5V DB, i |Controller [Segment
3| Vic |Liquid crystal driving voltage RS—>T KS0066 |[signal éfmr <Bop <80
4] R : i input, H: Data input RIW™P  or | Segment { |Segment |:
S L Instructl'on code inpu atainpu £ —>{equivalent] Serial data | oer e :
5] RW |L:Datawrite (LcM«MPU), H: Data read (LcM-mPpU) Vo> :
6| E [Enable V‘:SD—-»j Timing signal {\L {T
7 | DB, |Databusline Ve 3 2
8| DB, [Databustine e B
91 DB, |Databusline
10{ DB3 |Databusline
11| DB, |Databusline
12| DBg [Data busline
13| DBg |Databusline
14| DB, |Databusline
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L4052

B STN Transflective,

G-1 Power Supply

Built-in LED Backlight type Voo L
Item L405281J000 VR R (+5V)
Mechanical Characteristics A Vic > T
Absolute Maximum Ratings B (0V)
Electrical Characteristics C Vss ¢
Optical Characteristics D-2-2 VieD
Recommended Operating Voltage E-2 LED VR = 1~10k}
ViEDG R=350
Unit: mm
G-2 Dimensions General tolerance : £ 0.5
\n 3.5 175.0 (3.5) 10.5max. 1.6+0.2
- anode (A) | = |( I0.0i |
T <l es & 7'9‘4ﬁ = — i l
= 13 - —— .
o 23 M == |
N B EF Y — :
S Al -
-—g. @ ﬁJ 1 —T 1 JE— | 8 J | S J ! = t
al = 197 141.5 cathode (O [€11.6); | 4.0max.
° 167 154.4 )., -
14-¢1.0£0.2 1l 163.5 £.8) 4-¢3.5£0.2  16.3max.
182.0%1.0
_ 17 \
T = =) 1O O 7= 3.2 L o5
\__ IC height 2 06 | , 005
| B
G-3 Pin Functions G-4 Block Diagram
o] Name Fondion T e

GND

1] Vs s LCD
2| Vpp |Powersupplyvoltage+5V ;
D8 v |Controller |Segment
3| V,c |Liquidcrystal driving voltage F{S —iyl ?{;0"066 siggnal i,wT <80 <80
4| Rs |L:instruction code input, H: Data input RIW—2 or Segment | |Segment
s | RW |L:Datawrite (.cm«mpu), H: Data read (Lcm-MPU) E;" equivalent| Serialdata | driver driver
6 E |Enable \\I/DD_>.E Timing signal {} {T
7 | DBy |Databusline v 3
8 | DB, |Databusline V'EE :
9 DBZ Data bus line VLEDG LED
10 DB; |Databusline e
11| DB, |Databusiine G-5 LED Backlight
12| DB i . . .
5| Data bus line G-5-1 LED Circuit Diagram

‘3| DBg |Databustine =+ = Vien(A)
14| DB, |Databusline 3 51

4 52

-------- VLEDG(C)
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L4052

G-5-2 Absolute Maximum Ratings

G-5-3 Electrical Characteristics

Ta=25°C Ta=25°C
Item Symbol |Specifications| Unit ftem Symbol | Conditions |Min. | Typ. | Max.| Unit
LED forward current consumption®| 1 520 mA LED forward Ve |lg=260mAj 3.8 48| v
o m v 8 v input voltage
reverse V_° age. R LED reverse In Ve=8V | — 26 | maA
LED aliowable dissipation Po 2.24 w current
* LED forward current consumption and operating G-5-4 Optical Characteristics ,
temperature characteristics are as follows. Ta=25°C
520 Item Symbol| Conditions |Specifications| Unit
LED forward - =
current Surface brightness B =260 mA 8 min. cdim?
consumption 303 ] (panel upper side}) P Vopr= 0V ;: tyf.\.
(mA) - LED brightness L |lg=260mA e cdim?
0 25 50 S i Sotyp. | %7
Temperature(°C) LED service life 50,000 typ. h
LED color Yellowgreen
B STN Transflective, H-1 Power Supply
Built-in EL Backlight type
VpbD
Mechanical Characteristics A Vic—> VR = 1~10 kO -
Absolute Maximum Ratings B ’ (ov)
Electrical Characteristics C Vss .
Optical Characteristics D-2-2 VELGJ’LOm Common
Recommended Operating Voltage E-2 L Inverter -
Ve ™ Gutput input (+5V)
H-2 Dimensions Unit: mm
General tolerance: +0.5
[ 3
. $
Va, Vag %
. 35 1750 AN W <X g 50 1.6:0.2
0 \ 155 o ]
o & © 1
T 2= : o e g &b
[ ( -- -= -- N = ol
p :§, 143:51 L - o= =z o] 8 S & ©
~ 3." -4 - . . - .-—— gl i8]
S — N ——Io - 5 ES
-+ & D R giel 8 g2
- B ITIC T C | S T T I T b= > 2
o 18.7 1475 2 7.3max.
167 154.4 {10.9)
14-41.0£0.2 1.7 163.5 " 4-43.520.2 11.3max.
182.0:1.0 (6;‘
i, - c 3;1‘;2
-] - J [ ] ) 37
\_ IC height 32 L 0.5
w 06 005
s
TR

5.95
5.55

0.4




L4052

H-3 Pin Functions H-5-3 Emission Characteristics
No.| Name Function item Conditions Specifications | Unit
1] Vss |GND Initial When applying rated 30 min
2| Voo |P ly voltage + 5V brightness(s voltage 3styp. [0
pp | OWersupply voltage + rightness(8) 120°C,70%RH (in darkroom)| 35 typ-
3 | Vic |Liquid crystal driving voltage Service life | Used continuously down
4 RS [L:instruction code input, H: Data input when applying | to half of initial brightness 1500 h
- rated voltage 20°C, 70%R
5| RW |L:Datawrite (LcM«MPU), H: Data read (LcM-MPU) e -
Service life Used continuously down
6 E Enable when used with | to half of initial brightness 4000 h
7| DB, |Databusline - ) aninverter 20°C, 70%RH
8 | DB, |Databusline Color of light White -
- x=0.3151typ.
9| DB, |Databusline When applying rated |y 0375 tﬁ;
10{ DBy |[Databusline Chromaticity voltage x=0.285min.| —
11| DB, |Databusline coordinates 20°C, 70%RH y=0.345 min.
- (in darkroom) x=0.355 max
12| DBg [Databusline y=0.415 max.
13] DBg |Data E”s :f”e H-6 Suitable Inverter 5C
14] DB, jDatabusline H-6-1 Electrical Characteristics (when combined
H-4 Block Diagram with EL lamp)
oot C'gih%'ri';'b'ri .......................................... o ymbol p— ecificationd Unit
: 15/gna : Oscillatin N
D? e LCD ; f,equen& fivv Trae2sec vy =5vDC| 480tyP. | ng
DB; " " |Controller {Segment Output voltage | Vour [Ta=25°C,V\y=5VDC| 105 typ. v
—l : <Bop 80 :
RS =1 KS0066 M oo : Outputcurrent | loyr Ta=25°C.V=5VDC] 35typ. | mA
RIW=> or | Segment Segment |: -
£ —>lequivalent| Serialdata | driver driver : Input current In fTa=25°CV,y=5VDC| 25typ. mA
Vo> i ; Input voltage Vv : Styp. |vDC
VD[-’-»j Timing signal {} {T : - p - g 'N yp
Vss__)e 7 : Initial brightness | g s, 25°C V=5 VDC 40typ.  |ld/m2
e :
: : Surface brightness a=25°C,Viy=5VDC(
VVEL"?—‘ EL : (panel upper side)| Be Vopr =0V 8typ.  fd/m?
ELGT :
et neneatantaosseoansasasnentenansesssssossentarraratannesoantnsantrns - H-6-2 Tolerance ( inverter Only)
H-5 EL Lamp (white) Item Specifications | Unit
H-5-1 Environmental Characteristics Input voltage 3.0 t0 6.0 v
— e Load range 25 to 40 cm?
ltem Symbol Conditions Specifications
Operating ] —aqe o H-6-3 Maximum ratings (inv r onl
temperature range| opr 20°Cto +50°C 6-3 Ma um ratings (inverte 0, _y). -
Storage T R Item Specifications Unit
temperature range| %9 ~20°Cto+60°C Input voltage 7.0 Vv
Soldering heat- o No terminal 2
resistance 270°C£5°C,3s max. | apnormality Load range 50 cm
- I T20°C30min.S No defecton Operating temperature range ~10to +60 °C
ermal shock * 60°C 30 min. 5 cycles) appearance Storage temperature range -20t0+70 °C
H-5-2 Electrical Characteristics H-6-4 Dimensions (Unit: mm)
— ] Y
Item Symbol Conditions Spec. | Unit ! ™~ Pin No. Functions
Electros:atic f=1kHz{in darkroom) {g g tyn. | nE ! S )
capacity CeL > VAC 88typ.| n , -:l 1 Input :5V DC
When applying rated [5.0 max. ! ; 2 Common :GND
Current 'L | voltage, 20°C. J0%RH |3.5typ | ™2 | i z 3 vt
Max;rglt;?g;ated Ve Sine wave, 1 kHz 150 |Vrms I | A
(=
Rated voltage Vewe Sine wave, 400 Hz 100 |Vrms +_L
H ¥y
Isolation voltage gfn?\f,:’\)e'";gg ﬁgc{lfm”m 1500 |Vrms ©

]
i
|
1
'
i \
[ {
! Yo
i o ™
Y 3i 2 ~
1
& t <! Y
105 A
15 5 3-@07
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L4052
Wide Temperature Range STN LCD Module '

M Specification M Reflective type
J. Absolute Maximum Ratings

ltem L405200P000
Vss = 0 V
— - - Mechanical Characteristics A
Item Symbol| Conditions | Min. Max. | Unit - -
Absolute Maximum Ratings J
Powersupply | Vpp -0.3 7.0 \ Eloctri —
ectrical Characteristics K
voltage Vic Vop-7.0 |Vpp+03 | V :
Optical Characteristics L
Inputvoltage | Vi =03 |Vop+03] V Recommended Operating Voltage M
Operating temp.} Te, -20 +70 °C Reflective type
Storagetemp. | Tyq ~30 +80 °C Power Supply F-1
Storage sashrs | +20 +85 | %RH 9"“:"“9"‘ :2
humidity <1000 hrs| +20 +65 | %RH Pin Functions -3
Block Diagram F-4
K. Electrical Characteristics B Built-in LED Backlight type
Vop = 5V£5% Ve =0V Ta = —20°Cto+70°C :
” . . Item L4052B1PO00
tem Symbol | Conditions | Min. | Typ. | Max. |Unit - —
Powersupply! Vpp 4.7515.0015.25| v Mechanical Cr'.uaractenst.lcs A
voltage Voo-Vic 30| - [60 1 v Absolute Maximum Ratings J
ln'ut High| Vi, 22| - {vgp | v Electrical Characteristics K
vof"cage Low| Vi, 0 - 106}V Optical Characteristics L
Oxrt'put High| Vouy |-lou=0.205mA| 24 | - | - v Recommended Operating Voltage M
voltage Low| Vg4 lor=12mA | - - {04 ]V Transflective Built-in LED Backlight type
Current lop I/a - Zg"s - |30]45|mA Dimensions G-2
consump tion |~ | - VLZ-D-O.Z v | =]l10]l15Tma Pin Functions G-3
1 g : Block Diagram G-4
Clock oscillation Resistance
frequency fose oscillation 140/ 220 | 300 1kHz 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 ! bol ificati i
temperature, and the response characteritics tem — SymbolSpecifications| Unit
d . LED forward current consumption e 520 mA
eferiorates at low temperature. LED reverse voltage Ve 8 v
- Reflective/transflective type LED allowable dissipation PD. 2.24 . w
Viewing angle: 6 o'clock(@ = 0%), Ta = 25°C, * LED forward current consumption and operating
V.. = 48V, Backlight OFF temperature characteristics are as follows.
item Symbol| Conditions |Min.|Typ.|Max.|Unit 520 :
LED forward
0, C=20 - l=-19 current
Viewing angle 6, 2=0° 50 | — [ — |deg. consumption 139
6,- 6, 50 | ~ | - (mA) - jo
Contrast C |o=20%0=0°] 2 |3 | - | - -20 :
Temperature(°C)
Response time(rise)| ton 6 =0° — | 50 { 80 ms . ..
Response tme(fall| tur 2=0° [ = |700]760 P-2 Optical Characteristics
Response time(rise)] ton |0 =0%2=0"| — T200]320 Ta=25%
Response time{fall| ton Vo:'; a9v | = [a50T720] ™ ltem Symbol] Conditions |Specifications| Unit
. - =0° o= 0° Surface brightness lg=260mA*] 4 min.
Response tl.me(nse) ton ga—g I__‘Z’ZOPC -~ [1500(2400 ms (panel upper side) Bp Voor= OV 5 typ. cd/m2
Response time(fall)] to | v. -5ov | — }1500/2400 - 20 min
opf LED brightness L |lg=260mA* 50 typ. ¢d/m2
typ.

M. Recommended Operating Voltage LED service life 50,000typ. | h
The recommended value of ( Vopr ) for an ambient LED color Yellowgreen
temperature is as follows.

P Voor = Vop = 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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L4044

B 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

M Specification

A. Mechanical Characteristics

(Built-in LED backlight type)

Item Specifications |Unit

Module size (Hx VxT)
(Reflective type) 190.0x54.0x 10.1imm
Module size (HxV xT) 190.0 X54.0 x 16.3|mm

Module size (HxXV X T)
(Built-in EL backlight type)

190.0x54.0x11.3

mm

Viewing area (H x V)

1470%295 |mm

Charactersize (5x7 dot,Hx V) 2.78x4.27 mm

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

VSS = 0 V

Item Symbol|Conditions] Min. Max. |Unit
Power supply Vop -03 6.0 \
voltage Vic Vop=120] Vpp | V
Input voltage Vin -03 Vpp+03 | V
Operatingtemp.{ Top 0 +50 °C
Storagetemp. | Tgq =20 +60 °C

Storage S48 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 Vbo 4.75]5.0015.25( V
voltage Voo-Vic 401 — |110] V
Input High| Vi 22| = |Vpp! V
VOItage Low V|L1 0 - 0.6 \Y
output High| Vous |-lou=0.205mAj 24| — | —= | V
voltage Low| Vgq | lg=12ma | — | — {04 ]| v
Current Iop '\f/a = Zg\cl - |80 [120| mA
consumption e VLLP‘; 025v | — ]38]45([maA
Clock oscillation fose Resistance | 490 | 270 | 350 | kHz
frequency oscillation

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

* Applied to DBe~DB, E, RW, RS

** Applied to DBy~DBy
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Viewing angle: 6 o'clock(e = 0°), Ta = 25°C

Voo = 475V
ltem Symbol| Conditions |Min.|Typ.|Max.|Unit
o 2 cz20 |- =1
Viewing angle 6, =00 55 1 — | — |deg.
6,-6, " 70 - | -
Contrast C 16=25°2=0° 2 4 | - | -
Response time(rise)| to, 6 =0° - 1270|400 .
Response time(fall)] toy 2=0° — | 60 | 100 m
Response time(rise)] t,, |6 =0%2=0°1 — | 7201100
- Ta = 0°C ms
Response time(fall)| to4 Voor= 50V | = 170 | 350

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

Voo = 8,75V, Backlight OFF
ltem Symbo!| Conditions |Min.|Typ. |Max.{Unit
-1 =1-1
o a c220 0
Viewing angle 6, 2e0° 50| - | - |deg.
6,-6, 601~ | -
Contrast C |8=25°,2=0° 2 4 | - | -
Response time(rise)| ton 6 =0° — 1270400 m
Response time(fall)| Lo @=0° | — [60 00| "
Response time(rise)] t,, |9 =0%2=0°| — |720}1100
- Ta = 0°C ms
Response time(fall)}  tou Veor= 50V | — 170 § 350

E. Recommended Operating Voltage
(STN gray type)
The recommended value of ( V4, ) for an ambient

temperature is as follows.
Voor = Vop = Vic
50

Temperature('C) 0 25

Vopr (V) 5.00

475

450




L4044

B STN Reflective type

F-1 Power Supply

vV (+5V)
tem L404400J000 oD 4
Mechanical Characteristics A L
Absolute Maximum Ratings "B Vic »> VR T—
Electrical Characteristics C | -|-
Optical Characteristics D-1 Vs : ]
Recommended Operating Voltage E La0aa VR = 1~10kQ (ov)
F-2 Dimensions Unit: mm
General tolerance : £ 0.5
35 1830 (35)
180 1470 (180) 15402 10.1max.
21.275 140.45 (21.275) 45 max. [\ 3.8 max.
29l @
o
? N I
Yo — o~
NE AL “f.Fj:
o| |3 —— S —— |
a2l g § [ - - - - - R e vl o i
T .. S — Bk |
& [~4RiD ~ - B - - ]
= < y 5 :
a15 > [ = ua :l
ALy % |
8 8l &
3 100 1700 {009 5|3
& 190010
¥
=Ll — o N
J o LS A J _ = J
278 . 075
07 057
g ol
o
. )
o 1 |'
[=2]
3 o |/
L\
o~
s Wy
L_,—.l L.,’l
F-3 Pin Functions £-4 Block Di
- - ocC lagram
No.| Name Function ag
By teerrerenstonrunmmernnensarensorennnens rgreteneerepeaseneenarrnrrares .
1| DB, |Databusline Dg 0 Timing signal :
- S 12 Control 3 P =
2| bBg |Databusline DB Controlleri e ﬂ :
3] Db, [Data bushine aw L ||z | K50066 fserial L fooooo
4| DB, |Databusline 25 : equivaleny >1 Segment [~ > segment |:
- 1 driver driver |:
5 | DB3y |Databusline Segment | |l | _._._ :
6| DB, [Databusline : 16| | signal digr —mrmemem e dgy
7 DB1 Data busline VDD‘»i §
8 | DB, |Databusline Vss ggg'aqwn LCD
9 E, |Enable (for upper 2 lines) VLC"? ‘ <
10} RW |L:Data write (LcM«MpU), H: Data read (LeM-mpu) " Eiggn':f"t] ] 1/4‘}"'_'.'_'. ''''' feof
. . : R ¢ : Segment Segment |:
11| RS L:Insjtructnoncoéémput,H.Data input i L\Controller‘ J dgriver ] dgriver :
12| V,c |Liquid crystal driving voltage 127 Ks0066 Seria|' ..... :
13] v, |GND i or ﬂ-, _______ -
= B> equivalent data Timing signa :
14} Vpp |Powersupply voltage +5V : 3 —— - :
151 E, Enable {for lower 2 lines)
16| NC -
171 NC -
18] NC -
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B STN Transflective,
Built-in LED Backlight type

G-1 Power Supply
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Y] . +5V)
e R | (
Item L4044B1J000 Vie f—> -
Mechanical Characteristics A Vsg N (o0V)
Absolute Maximum Ratings B
: =2 Ve 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)
180 1470 (18.0) 163 max. | 16+02
21275 140.45 (21.275) 105max) /] 40max
E13] (o0
[*s]
S| L <
© = e > _(( ‘; D
12 |8 - - -— -- -
S - I — - - - — ° |
+ 8 oo |'g { - - N - - ] @l o
o| QL 33 & == == == == == MR
3; X 88 ~ r == == == - == ] =
2L uge | R0 - _C - - - ] ° B
=125 254 J & H
G o 1S Ay _¢ 5 P
Q 8l &
.,)x/Q' 100 1700 (100) 5 8
& 1900210
W
: _ . .~ N 2718 015
| CJ o UJ U _UJ __LJ 7
- 05 | 007 057
3
5 )
S H :
N
'k |
' |
AL\
] N
1
G-3 Pin Functions G-4 Block Diagram
No.| Name Function %B"Tummgslgnal ...................
1| DB, |Databusline DB A Controller 3 P
2 | DBg |Databusline ERIE ng?“ Serial {L ........... 1
: G Lan data I ""]-:~:=
3] DBg |Databusiine RS™S equivaleny] > Segment [~ Segment
4| DB, |Databusline B = ad| driver driver
5| DB; |[Databusline 16 :;i:lent !40! e ,L&
6 | DB, [Databusline Vop >
7 DB1 Data bus line VSS -).E Elgl'?ar?o LCD
8 | DBy [Databusline Vic > ‘
9| E, |Enable(forupper2lines) : © Eieggnrglent ) 4(}_.__.‘__.-__._._4‘} .
10| RAW |L:Data write (LcM«mpu), H: Data read (Lcm-»mpu) : P ror ] Segment Segment }:
11 RS |L:instruction code input, H: Data input : LL:> ontroller t——-=1 driver smepe| driver
12| v, [Liquid crystal driving voit {5t KOO066 [Serial ﬂ :
Le iquid crystal driving voltage He S or data i T :
3] Ve, oD f equivalent g —t s
14| Vpp |Powersupply voltage +5V Viep =
. : LED :
15| E, |Enable (for lower 2 lines) Vieoe j
16| NC - G-5 LED Backlight
17} Vieo |Anode G-5-1 LED Circuit Diagram
18| Vieoe |Cathode s 95 VLED(A)
e
________ 96 VieoG(C)



L4044

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, 960 mA LED forward Ve |lg=480mA|38 |41 ]44]| v
TED rov m v 8 v input voltage
reverse voltage R LED Teverse " TRV N S P ey
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 ' ltem Symbol | Conditions [Specifications] Unit
LED forward Surface brightness B, |'¢=480mA}  8min. d/m?
Cu"ent'{ {panel upper side) Pl Vope= OV 10 typ. ca/m
consumption sgg -
(mA) | LED brightness L [1g=480mA 1;% :;'; cd/m2
0 25 50 -
Temperature(°C) LED service life 50,000 typ. h
LED color Yellowgreen
M STN Transflective, H-1 Power Supply
Built-in EL Backlight type Vpp .
(+5V)
item L404421J000 1
W2 R = 1~10kQ T
Mechanical Characteristics A (0V)
Absolute Maximum Ratings B Vss )|
Electrical Characteristics C v Common Common
ELG
Optical Characteristics D-2 Inverter Es
- T
Recommended Operating Voltage E VeL Output Input (+5V)
H-2 Dimensions Unit: mm
General tolerance: £ 0.5
35 1830 ' (35)
180 1470 (180) 1602 !1-3max.
21275 140.45 (21.275) 5.5max I\
Ve 2y wn s
= ©
< N ; <
- - _Z - - . e ek
2 & == == == == == 1" I 5
§ g EE == == == == = J 1 =1 E g 2
o .>§ == == = =< = 1 T 3<.\; N 3
& - - - - — Jlsiar &
i — 1
=15 S HIE
g1a AN 1= uSim) é
= 4 L ]
S | 100 1700 5. 8max.
l,)/
& 190010
W
—_ — E— N
O O O — OJ I = A J —
2.78 0.75

05_{ 007 057

0.55

07
o
]

489
162
T—
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H-3 Pin Functions

H-5-3 Emission Characteristics

No.| Name Function tem Conditions Specifications| Unit
1| DB, |Databusline Initial When applying rated 30 min.
- . voltage cd/m2
2| DBg |Databusline brightness(B) 150°c,70%RH (in darkroom)| 35 typ-
3| DBs |Databusline gewice Ilife Us:dlfco;\tinuolugly cLown
; when applying [to halif of initial brightness 1500 h
4] D8, |Databusline rated voltage 20°C, 70%R
5| DB; [Databusline Service life | Used continuously down
6| DB, |Databusline when used with | to half of initial brightness 4000 h
7| DB, |Databusline an |nver.ter 20°C, 70%R
8| DBy |Databusline Color of light :)N:'te -
- x=0.315typ.
9 | E; |Enabie (forupper2lines) . When applying rated  |y=0.375 t{lg
10| R/W |L:Datawrite (LcM«~MPU), H: Data read (Lcm-MPu) Chromaticity voltage X -8 285 min.| —
: - - - . i 20°C, 70%RH y=0.345 min
11] RS L:Ins.tructnon coc'!e‘ input, H: Data input ;oordmates (in darkroom) %=0.355 max.
12| V¢ |Lliquid crystal driving voltage y=0.415 max.
131 Vss [GND H-6 Suitable Inverter 5D
141 Vop |Powersupplyvoltage +5V H-6-1 Electrical Characteristics (when combined
15| E, {Enable (foriower 2 lines) with EL lamp)
:3 :E ltem Symbol Conditions Bpecifications] Unit
e g | fwv fra2secvy-5vDd| 350%P- | 1y
. Output voltage { V Ta=25°C,Vy=5VDC| 130 typ. \
H-4 Block Diagram 2 9° | our = s
Outputcurrent | loyr [Ta=25°C,Viy=5VDC| 5.5typ. mA
D;B"""'"'""'"'""""'""'"""""h'r'ﬁih'g"s'i'gih'él ................... Inputcurrent in Fa=25°C.Vy-5vDd 80 typ. —y
3 219 . -
DB7<:‘T—> Controller 2 —————— Inputvoltage | Viy S5typ. |vDC
— KS0066 |serial & ........... TR
RAW > o ldata —L—o o Initial brightness | g Irau25°c v =5vDC] 45WP-  kdim2
|| |equivalent 27| Segment [°7 Segment Kurface brightness Ta=25°C,Viy=5 VDC )
€1 = 4| driver driver (panel upper side)| B Vope = Y 9 typ. d/m
: © Segment | ——J_._._
: signal @ ----------- @ H-6-2 Tolerance (inverter only)
Vop > P -
Vs _)_ ggg\ar?o LCD Item Specifications Unit
Vie = —:? Input voltage 3.0 t06.0 v
: ' ;g%’:le"t . 4‘} ST @ : Load range 35 t0 60 cm?
: ‘ Segment Segment j: . . .
: LL:> Controlier | >| driver |._.5| driver [: H-6-3 Maximum ratings (inverter only)
(L2 ] KS0066 |[Serial* b === : P .
E, . mg;‘ " data ﬂ T’fr?mir?_g_j_?_i_'g__ria-[ ltem Specifications Unit
: quivale y T - : Input voltage 7.0 v
VEeL : Load range 70 cm2
VELG .EL. ...................... l : : °
.................................................. Operatlng temperature range - 10 to + 60 c
H-5 EL Lamp (white) Storage temperature range -20t0+70 °C
H-5-1 Environmental Characteristics H-6-4 Dimensions ( Unit: mm)
item Symbol Conditions Specifications ' Y
Operating amo o [ i |
temperature range| Topr 20°Cto+50°C i - -
Storage = N . H " Pin No. Functions
temperature range| 9 ~20°Cto +60°C i 2 1 Input :5V DC
Soldering heat- o o No terminal 1 .
resistagnce 270°C%5°C,3smax. | apnormality l:n— t 2 Common :GND
Th -20°C30min.% No defecton - — — y 3 Output
ermal shock +60°C 30 min. 5 cycles| appearance u 1 IJ
o
H-5-2 Electrical Characteristics I‘ Iy
Item Symbol Conditions Spec. | Unit ; =z '
Electrostatic f=1kHz{in darkroom) 14 0typ! nF i
capacity CeL 2 VAC PN i
When applying rated [8.0 max.| ma i .
Current e | yoitage, 20°C, 7096 RH | 5.81yp.| " P! L B
Maxim . '
voﬁ:‘g?ted Veur Sine wave, 1 kHz 150 |Vrms ; i ) ©
Rated voltage | Vg, Sine wave, 400 Hz 100 | Vrms i o]
lead and film i
Isolation voltage 5&2”3235?0 Hz.Amin.| 1500 |Vrms 10 1
\3-@0.7
-1
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Wide Temperature Range STN LCD Module

B Specification
dJ. Absolute Maximum Ratings

M Reflective type

temperature is as follows.

Voor = Vpp = Vie

-73-

Item L404400P000
VSS = OV
— - - Mechanical Characteristics A
ltem Symbol|Conditions | Min. Max. | Unit - -
Absolute Maximum Ratings J
Powersupply | Vpp -03 6.0 v Electrical Characteristics K
voltage Vic Vpp-120[  vpp v
Optical Characteristics L
Inputvoltage | Viy ~03 |Vop+03| V Recommended Operating Voltage M
Operatingtemp.{ Top, -20 +70 °C Reflective type
Storage temp. Tag ~-30 +80 °C Power Supply F-1
Storage S 48 hrs +20 +85 |%RH E.lmpensro.ns ’:;
humidity <1000 hrs| +20 +65 |%RH n Functions :
Block Diagram F-4
K. Electrical Characteristics M Built-in LED Backlight type
Vpp =5V%5% Ve =0V Ta = -20°Cto+70°C
X - - Item L4044B1P0O00O
Item Syr- bol | Conditions | Min. | Typ. [ Max. {Unit — —
Powersupply | Vo 4.75 | 5.00 | 5.25 | v Mechanical Characteristics A
v0|tage VDD 'VLC 4.0 - 11.0 v AbSOlUte Maximum Ratings J
High| Vi 22} = v | v Electrical Characteristics K
Kage Low| Vi 0 - 106 |V Optical Characteristics L
OJt'put High| Vowy |-lon=0.205mAj 2.4 | ~ | - | v Recommended Operating Voltage M
voltage Low| Vg4 lor=1.2mA - - |04 |V Transflective Built-in LED Backlight type
Current Iop Ta= Zg"\(/: - | 80 {120 |mA Dimensions G-2
consump tion e VleD: 02V - 38145 [mA Piln F:nctions G-3
P - Block Diagram G-4
Clock oscillation| ¢ Resistance 190 | 270 | 350 |kH
frequency o oscillation z LED Circuit Diagram G-5-1
+ Applied to DBy~DBy E, RW, RS Electrical Characteristics (LED) G-5-3
** Aprlied 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 —
d . LED forward current consumption le 960 mA
eteriorates at low temperature. LED reverse voltage Ve 8 v
- Reflective/transflective type LED allowable dissipation PD. 4.16 . W
Viewing angle: 6 o'clock(@ = 0%), Ta = 25°C, * LED forward current consumption and operating
Voo = 4.8V, Backlight OFF temperature characteristics are as follows.
Item Symbol| Conditions {Min.|Typ.|Max.|Unit 960
LED forward
6, C=20 -1 -0 current
Viewing angle 6, 2=0° 50} — | — |deg. consumption 240
6,6, - 50| - | = (mA) il
- 25 70
Contrast ¢ lo=2000=0f 2 {3 | = | - 20
Temperature(°C)
Response time(rise)| tqn 6 =0° - | 501 80 ms . L.
Response tme(fal| Loy & =0° = 1700760 P-2 Optical Characteristics
3 Ta=25°
Response time(rise)| t,, 9_? _'% 0°1 — 1270320 e — : a=25%C
Response time(fall) tott A r; 49V — 1450720 Item Symbol| Conditions |Specifications| Unit
; - 0 Surface brightness g =480 mA* 4 min.
Response t|.me(nse) ton ?’ S _6209C = 11500/2400 ms (panel upper side) Bp Vopr= 0V 5 typ. cd/m?
Responsetime(fall)| to | v. =50v | — [1500[2400 ) 40 min
op~ LED brightness L =480 mA* 50 typ. cd/m2
yP-
LED service life 50,000 typ. h
M. Recommended Operating Voltage
ded Op g g . LED color Yellowgreen
The recommended value of ( Vopr ) for an ambient

* The forward current depends upon the temperature.

reduction characteristics.

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




. TERMINAL FUNCTIUNS

Table2 Terminal functions

Signal name te'\#%ir?;ls o] Destination Function

DBgpto DB3 4 I’10 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.

DB,4to DBy 4 /0 MPU Tristate bidirectional upper four data buses: Data
is read from the module to the MPU or writtento
the module from the MPU through the buses. DBy
is also used as a busy flag.

E i Input MPU | Operation start signal: The signal activates data
....................................................................... Write Or read. e
(E1,E2) (2) (Input) (MPU) | L4044: E1 for the upper 2 lines, and E2 for the

lower 2 lines.
RW 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 V.
Vbpp 1 - Power | +5V :
supply
Vss 1 - Power |Ground terminal: 0V
supply
7. TIMING CHARACTERISTICS
(1) Write operation (2) Read operation

Vgp = 5V+5%, Vs = 0V, Ta = 0°C to 50°C

Vpp = 5V£5%, Ve = 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 { PWg, | 220 | - ns Enable puise width “High” level | PWgy | 220 | - ns
Enable rise and fall times tertes | — 25 ns Enable rise and fall times tertes | — 25 ns
Setup time RS, RW—E tas 40 - ns Setuptime RS, RW—E tas 40 - ns
Address hold time tan 10 - ns Address hold time taH 10 - ns
Data setup time tosw | 60 - ns Data delay time toor 60 | 120} ns
Data hold time ty 10 - ns Data hold time th 20 - ns
>3’VIH1 ViH1 e
RS ViH M
RYL1 iy RS > 3<V|u j><VI:{11
A5y A tas taH
— \ | / —"y v
v Vit ViLs pw VIHY A PWe tan \VH
e | ftan
i 7 ViH1 iHY 3¢ | tet /_
Y Voo / £ \ N AV
E ity E ViK1 H1 l'\.- iy Vi E;? ,(‘_E’ Vits 1L
ter % T ok :
>l W
D8g ViH1 ; ViH1 o0 VoK1 Valid dat o
to ity Valid data Vit Dtg VoL alid data Vou1
D87 teYce o . tovee -
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8. BASIC OPERATIONS
8.1 Block Diagram of the Controller

Vop —
Vss ; instruction  —>» . Address geTnirenrirlc 3 ) o CL1
0OsC1 - a 4 i
—_— decoder 4 counter (AC) circuit L
0SC2 — 5 7 C : 16-bit shift
8 4 177 177 L——> register M
Rs —>1 8 Instruction Y’ ' *15
7 H .
— register (IR) Display data RAM Common signal
RIW > - (DD RAM) driver
g —> /o < "~ 80 x 8 bits Yy P -
A Cursor/blink 16 N i i
D84 to(-/->4 pufter é Dataregister | 3 > control 20 : :
DB7 (DR) AL circuit l———f—»; Leo
8} £ 8 i i
oente v Y , ; i
oto_ Segment signal . :
DB3 < Character Character driver Loeems -
generator RAM generator ROM : ]
Power supply for liquid (CG RAM) (CG ROM) &40
crystal display drive 512 bits 8320 bits 40-bit
Vi —> Vs 5 ¢  A—— latch circuit
> Parallel/seri
va Busy flag c:::\aveers/?:rr\lac!rclzli(:
- 40-bit
va (Parallel data —» > . t > b
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 address
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 | RIW Operation

0 0 | IR selection, IR write. Internal operation : Display Clear, Cursor Home, etc.
0 1 | Busy flag (DB;) and address counter (DB, to DBg) read

1 0 | DRselection, DRwrite. Internal operation : DR to DD RAM or to CG RAM

1 1 DR selection, DR read. Internal operation : 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 shownin
Table 3, the signal is output to DB7 if 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”.



8.4 Address counter (AC) 8.5 Display data RAM (DD RAM)

The address counter specifies an address when
data is written into DD RAM or CGRAM and
when the data stored in DD RAM or CGRAM is
read out. If an Address Set instruction (for DD
RAM or CG RAM) is written in the IR, the address
information is transferred from the IR to the AC.
‘When display data is written into or read from DD

DD RAM has a capacity of up to 80 X 8 bits and
stores display data of 80 eight-bit character codes.
Some storage areas of DD RAM that are not used
for display can be used as general data RAM.

A DD RAM address to be set in the AC is
expressed in hexadecimal form as follows.

. . Example: DD RAM address “07”
RAM or CG RAM, the AC is automatically ) .
. |«— Upper bit Lower bit —>

incremented or decremented by one according to
the Entry Mode Set. The contents of the AC are ac: | AG | AG | ACa | AG | 4G | AC | AG

. 1 1
output to DBy to DBg if . Py l 0 l 5 l 5 I ] J ; ] 1ﬁl
RS = 0 and R/W = 1 as shown in Table 3. N o ZaN , ~

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.

12 3 2324 25 39 40 41 78 79 80 Display digit
|oojo1]02} ----- [16[17]18] ----- |26]27]28] ----- {aD| 4€] 4F} pDRAM address (HEX)

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

36 37 38 39 40 Display digit

|23]24]25[26127] DD RAM address (HEX)

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
1 2 3 45 =-c-ccmccmae-- 36 37 38 39 40 Display digit
tof]o2fo3foafos] - - ----------- 12425126127(28| b1 RAM address (HEX)
1 23 85 =c-mccmcoaon-- 36 37 38 39 40 Display digit
|4Floolgflo2]03] -------------- |22]23]23]25[28] Do RAM address (HEX)

® Two line display (N=1, 1/16 duty)

The DD RAM address and the display digit of the LCD panel correspond as follows.

123 ==----- 1516 1718192021 =-----~ 38 39 40 Displaydigit
Line1 {00[01402) =------ OE{OF{10j11{12]|13|14] ------ 25126(27| DDRAM
Line 2 |a0[a1]82] ------ 4E|aF|50{51|52[5358] ------ 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, L1692

1234567 891011 1213 14 15 16 Displaydigit
04/05(06{07(08{09| 0A| 08| 0C[0D| 0E | OF| pp RAM
44]45146(47]48]49] 4A| 4B| 4Cj4D| 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.
* Leftshift

2 3 456 7 8 910111213 14 15 16 Display digit

2|03|04{05|06(07]08|0910A] 08| 0C|0oD]| 0E| OFl10 DD RAM

Line 2 [23]42|43]44|45|46|47(a8]a9| 4| 28] ac|aD| 4| aF |50| address (HEX)

5 6 7 8 9 1011 12 13 14 15 16 Display digit
03]04/05|06/07|08}09{0A| 08| 0C|0D| 0| pp RAM address
43|44145(46|47|a8a9|4A| 48] 4c|4D]| 4E | (HEX)

(2) L4052

123 45 6 --ecomeceeeeoooooo--.. 38 39 40 Display digit

08105| -----v-caocmminnn 25|26/27| pp RAM address
A8)45 cecmmmeeaaalLL 65/66|67| (HEX)

The DD RAM addresses 00y to 27y are displayed in line 1 and 40y to 67y in line 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

2627|00| pp RAM address
66/67|40| (HEX)

Line 1 1
Line 2

* Right shift
1
Line 1]27

Line 2(67

38 39 40 Display digit

24125126 pp RAM address
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 in line 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 67 in line 2 by executing Display Shift.

¢ L1671 and L1681 (N=1, 1/16 duty)

L1671 and L1681 are 16 characters X 1 line display and they are driven at 1/16 duty. Eight characters
X2lines in the LCD controller are converted into 16 characters X 1 line on the LCD panel.

In the LCD controller
2345678

Display digit
Line 1[0083{02[03[04] 05|06} 07{08]00] ------ 25|26/27| pp ram
Line 2|40{4142| 43| 44| as|a6|a7|aglag] --.._. 65] 66| 67| address (HEX)
9 1011121314 15 16 Display digit

On the LCD panel

1,23 45 6 7 8 9 101112 13 14 15 16 Display digit
Line 1{00

41]02|03] 04|05 0607]40[41]a2]43[aa]a5[a6]a7] oo 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 .
1 2 3 45 6 7 8 9 1011121314 15 16 Displaydigit

* Right shift
123 456 7 8 91011121314 15 16 Display digit
Line 1{27]00}} 2[o3]oa]os]os|67]a0]a1]a2]a3]aa]as|a6| oo RAM address (HEX)

e L1634 (N=1,1/16 duty)

11634 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

12 3 =----- 141516 1 2 3 =--=-- 14 15 16 Display digit
Line 1 / Line 3

oolo1]02] ------ oD} 0E|OF|10[11[12] ------ 1D|1E{ 1F|20] ------ 27! DD RAM

40i41|42] <----- 4Dp| at| 4F(50|51|52] ------ 5D|5E{SFl60] ------ 67] address (HEX)
Line2 4 Line 4

On the LCD panel

123456 7 8 9 1011 12 13 14 15 16 Display digit
131102]03|04]05|06]07|08|090A[ 0B | 0C|0D] OE | OF

43|44]45|a6|47|48]49| aa] 48| ac|aD| aE | 4F| DD RAM

1314]15{16{17]18]19]1A] 18] 1C| 10| 1€ | 17| 209ress (HEX)

58|59|5Al 58| 5Ci5D] 5€E| 5F

Line 1

Line 2

Line3
Line 4

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 4 5 6 7 8 9 10 11 12 13 14 15 16 Display digit

Line1 2]02 03|04l 0s506!07|08|09|0A|0B|0C|OD| OE}OF| 10

Line 2 k%3] 42| 43{ 4a] 45| 46| 47| 48| 49} an| 4B | aC|4aD] 4€ | 4F | 50} DD RAM
Line 331 12013]14115[16[17] 18| 19| 1A 18] 1C|1D| 1€| 1F| 20| 2997ess (HEX)
Line 4 2153|54|55]56|57}58|59|5A|58|5C|5D|5E|5F| 60

* Right shift

1 2 10 11 12 13 14 15 16 Display digit

Line1{27|00 08| 09|0A|08]0C|0D|OE

Line 2| 67|40 48] 49|aa|4B|ac|aD| 4| DD RAM
Line 3| OF| 10 18] 19[1A] 18| 1¢| 10| 1g| 290ress (HEX)
Line4 |4F|50 58i59|5A]58{5C|5D] 5E
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e 12034 (N=1, 1/16 duty)

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

1.2 3 ====== 181920 1 2 3 ~------ 18 19 20 Display digit
Line 1 / Line 3
00/01/02] ------ 11{12]13]14]15|16] ------ 25126|27] pp RAM
40(41}82| ------ 51|52|53|54|55[56] ------ 65| 66|67| address (HEX)
Line 2 S/ Line 4 /
On the LCD panel
1 2 3 45 ceecemmccneaa...

1516 17 18 19 20 Display digit
................ oE|oF|10[11]12[13
.................. 4E] 4F|50|51|52|53| DD RAM

.................. 22| 23| 24| 25|26]27] 2997 (HEX)

.................. 62| 63| 64]65|66|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.
I Leftshift
1 2 3 85  cemeemeoccocaao.. 1516 17 18 19 20 Display digit
01102/03]04{05]  -e-e-meeoaeeeoooo oF{10]|11)12{13] 14
------------------ 4F|50{51|52|53|54| PO RAM

.................. 23}24}25]26/27/00 address (HEX)
------------------ 63| 64|65]66{67/40
* Rightshift
12345 15 16 17 18 19 20 Display digit
Line 1 0302[03] -l 0D|OE[OF[10]11]12
Line 2 -1 1 c | S 4D| 4] 4F|50{51{52| DD RAM
Line 3 16)17] ool 21| 22| 23] 28| 25| 26| 29dress (HEX)
Line 4 88156{57]  ~eeeimeeeeo. 61{62|63}64{65/66

¢ 14044 (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

1 2 3 4 5 @ e
Line 1{00
Line 2|40
Line 300
Line4 |40

35 36 37 38 39 40 Display digit
................. 22|23|24|25| 26|27
................. 62|63|64|65|66]|67| DD RAM

................. 22| 23| 24| 25| 26| 27] 299ress (HEX)

................. 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

1 2 3 8 5  coeecoocciiaaeos 353637 38 39 40 Display digit
Line 1H 04[05)  -----iieeeoenaall 23|24|25]26|27|00
Line 2} aalas| ol 6364|65| 66| 67| 40| DD RAM
Line 3 03[04]  cemeemeeeea.. 22|23| 24| 25) 26| 27| 29dress (HEX)
Line 4 43(a8| 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

35 36 37 38 39 40 Display digit
22|23{24|25|26{27
62{63]64)65]66|67| DD RAM

1122123123125 126 address (HEX)
61]62|63]64l65(66

Line 1

Line 2

Line 3
Line 4

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 (L4051), 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 ACs ACg AC3 ACy ACq AC

acfofJofojrfofofol

12 3 45 6 7 8 9101112 13 14 15 16 Displaydigit

Line 1]00{01]02|03{04]05|06{07}8}09{ 0| 08| 0C|0D| 0E| OF | P RAM

Line 2 |40|41|42|43|44|45]|46|47]48| 49| 4A| 48| 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 (5x 7 dot matrix)
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Table5 Correspondence between character codes and character patterns (5x 10 dot matrix)

Lower UPPE! 10000 0001|0010{0011{0100{0101{0110{0111 | 1000 | 1001 {1010 {1011 |1100 [1101 {1110 {1111
cG I..:l ™l ™l B wums| mun
RAM E.l E 2t E ssmm - =-.:l - R O e
XXXX0000 ) e %l E a 2| amw jx N | =
R INRYEN IO IR LI LI SRR S —SSNU U GRS RNV U UL w1 o D LU
0
. OO ICCTH LI LTIy I . =
@ R AR i S
XXXX0001 s |usses|n u n| wwns| sxaz 11 . ® | wunn|w 0w
ISR AN - 00 IO Y o) | DU RN L1 O P i} UL
" W | san |wans |maam |m ITT) . -
xaim 0w nlm H a " |smwm T
3) e B Tl L |- - H af [@ % Bl w a0 " x|Wannn
XXXX0010 R I SR el N
ilelod L0 LI L0 I S UURUN UDNU S DS P N IR Ll Bt
[ AP RPN L gty :
unnwn| *"" Juwmus
L] E|mmERE L 11]
@ O I - B ol R
XXXX0011 N I T T I S O T L
annan| ¥ -
) R il glees
XXXX0100 " HEE AR R .
N e de ] s _fummne] w | m  mssTajes ae
s = .
(®) e [k bl R g S
XXXX0101 " s |m 5 ulm wm
Y IS RS i B Lol e i Syt sl ool nde__junmEn] ues [ wmow
[T ss |nummm|s B[ ma . T
w u|= H s mlm m sunus |wszen| suw |Eme=n H
(7 *." |Sxmn |Buam |8 BiuBs [z & seuni| 3 @ snnns| 2""sl "
XXXX0110 i R "o utl B ["sa" e HHH
(S IDUUN .o AL L (Ul R NN Y IS DU PN L L T R auun |mamER
.
.
N e
(8) - S e -
XXXK011 e R HEE
. uenn| w m | wam = H
R RN R R ekl R ——— s mm o N W T mE me e wm e S e e e W me S e e S =
[} 1]
" |u"""x|% ulR a{E wuan|naman|d B nauee
(1) : ®un® | Banai] "a” |2n""s{"n = L L ] bl L
XXXX1000 ", & EE Ele" "=lF 5} a"s "3 o |0"8%n] =" la % "
[ SR IO B . LS LT LN LA S QP JRL N L L DL JONN I . "
. wum | man |m  ®m| ® n =
-- : = : : : e " L a -..:. : - = [ 1] = - ]
(2) " | mnms| = . x |= _® LT H = |8 & "ix =
XXXX1001 " el - H I Ml S L I
o la | ws_juss} s ) wAm | wme | | ___ 4 e A 4 n Qi faiail-
] : L] :: -E- ..-:- -: EEERRE -. : .: BEERER
(3) unn . » " " m|s = » »
XXX.X1010 - : ' .= ..-= ::.-. .-= -::.- E E E- - E .-E-.
R L ik skl shathatadls sl Ll iy s ettt Tttt —— oy ———-l. :
1)
. we (® &"| 3" I8 " sanan|d anmwn|s
(4) AESEE we =.. = = .- -. ..-:. = = =.... = = -. .=-..
XXXX1011 H "t 2" | = s : " « |5 HE Bl
(U SN U LN S L C I D % (S DU 0 SRS MLt Lt b-bls Ll .
.. = .. .. -= = u-n PENER |EEEEER
" 1 szamn| » H " als u| sse (wewsn
XXX 1100 ) N S e e - oo il B L I R
ISR AU A S Y0 OO NN SOt Bl L Cl BTl Rl B
s u| usm ] ™
(6) TY 1] :"" H =-= R " amm Bl bl - " -
XXXX1101 wemEls HE - s | s ol bl el
I NV NS P LA L LIS D NG GNPV GRS L1111 8 AP DI L L Bl B
-l. I ) . spusn|snbuss "x | """
(7) u =.. = . . =.... -.-:- newg = .. = . ='--.
Koo 16 e LB w80 ds
(TTHIRIT) was s & |wsman
ulw = 0 " s olesswnis s M1
(8) - R : w"" | aBuns «-eui's ® H il L HH
X111 - . =---= szunn =---= "a ' :-= --'. -': =nn= ::E
R EPNGEPEY RNNpEpE [ - Rt pieghyeigll ¥l S P QPN I B R s bbbt ::EEE

-82.




Table6 Relationship betwéen CG RAM addresses and character codes
(DD RAM) and character patterns (CG RAM data) (5x 7 dot matrix)

Character code Character pattern
(DD RAM data) CG RAM address "(CG RAM data)
7 6 5 4 3 2 10 5 4 3 2 1 0 76 5 4 3 2 10
<€~ Upper bit  Lower bit > € Upper bit Lower bit +<— Upper bit Lower bit—>
:0 0 0 ® * * g
{0 A
! 0 1 Example of
10 1.0 character
0 0 0 0 =+ 0 0 O 000:011 pattern (R)
1100 0%
E1 0 1 00
1 10 Y 000
111 * * *10 0 0 0 O |= Cursor
10 0 0 * + *gxi0 0 00 position
1 F
1o 0 1 Ao 0]
io 10 E Example of
0 0 0 0 + 0 0 1 o101 ] character
0 0 11 1
11 0 o0 g pattern (¥)
P10 i
1 !
: 1 10 Y :
Lo ror
10 0 0 e e
1 [}
10 0 1 !
ﬁ\ 1
000 0 = 1 1 1 11 1! —
! ]
110 0 !
1y o 1 E
11 1 0 !
P11 v oe
1

* : 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)

e s CG RAM addres eI
7 65 4 3 210 5 43 210 7 65 43 210
- Upper bit Lower bit —> -« Upper bit Lower bit-> — Upper bit Lower bit —>
lo o0 o
lo 0 0 1
o0 0 1 0
10 0 1 1
0000™*O0O0:* 0 010 1 0 O Example of
Eo 1 0 1 character
10110 pattern (p)
1011
1100 0
:1 0 0 1 c
______________________ o ra 0 1.0 | - ursor
11 0 1 1 * % t:c * ® * posmon
E1 10 0 !
1110 1 '
11110 '
1T 1 11 r t:t * * x =
ilO 0 0 O * = t:l PR N
| 10 0 0 1 T E
! 1
0000 * 1 1 * 1121001 Yy o
________________________________ KRR W RN U A 0. 5 EOEII
:1 0 1 1 * % t:t * % & %
11100 I ' I
111 0 1 :
:1 11 0 \
11 1 1 1 P t:t * * % =%

» : Don't care 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. 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 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, 08y, 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 ({ppp) is as shown below.

———————A iy

Busy signal (DBy)

Busy state

|

Address counter

(DBg to DBg) At

I
!
1
1
|
I
1
L]

>
e i - el - -

o

taop

Y
A

tapp depends on the clock oscillation frequency (fosc).

1.5 (s)
fosc

taop =



Table8 Listofinstructions

| » Code Function Execution
nstruction RS |RA DB, |DB4| DB, |DB,|DB,|DB,|DB, (DB, time ++
Clears all display and returns cursor to _
(1) Display clear 0 0]010J0|0;0]0]1|home position (address 0). 1.64ms
Returns cursor to home position. Shifted
(2) Cursor Home 0 01000 |0}0] 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 | O 010010101 |UD}|S |whether display will be shifted when data 40 us
is written or read.
. Turns ON/OFF total display (D) and cursor
(4) Display ON/OFF | ¢ o]Jojolo]l1|D}]cC}B|(Q) and makes cursor position column start 40 ps
control blinking (8). .
5y ¢ Displ Moves cursor and shifts display without
( )S:Tf‘:’ splay | g ofjo|o |1 |sc|rL] ]|+ |changing OD RAM contents. 40 s
i
Sets interface data length (DL), the duty
(6) Function Set 0 00| 1 [DLYNJF |+ |*)(N),and character fonts (F). 40 s
Sets CG RAM address to start transmitting
(7) CG RAM 0 ol 1 - 40
M . ]
Address Set Agg or receiving CG RAM data
Sets DD RAM address to start transmitting
(8) DD RAM L.
1 40
Address Set 0 App or receiving DD RAM data. “s
Reads BF indicating module in internal
@ iF/A;ddress 0 BF | AC operation and AC contents (used for both 0 us
ea CG RAM and DD RAM).
(10) Data Write to Writes data into DD RAM or CG RAM. 40 us
CG RAM or 1 Write Data
DD RAM ) tADDEG/IS
(11) Data Read Reads data from DD RAM or CG RAM. 20 us
from CG RAM 1 Read Data g
or DD RAM tapp=6us
+ : Don'tcare bit /D = 1 : Increment B=1 :Blink ON N=1 :1/16duty
Acg 1 CG RAM address I/D = 0 : Decrement B =0 : Blink OFF N = : 18 duty or 1/11 duty
App : DD RAM address
AC: Address counter S =1 : Display shift S/IC= 1 : Display shift F=1 :5x10 dot matrix
S =0 : No display shift S/C = 0 : Cursor movement F=0 :5x7 dot matrix
D =1 : Display ON RL = 1 : Right shift BF = 1 : Internal operation
D =0 : Display OFF RL = 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 above Table indicates the maximum value when f, is 250 kHz. It changes when f,, changes.

Whenfo,, = 270 kHz: 405 x

250 - 37 M
270
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1U. INITIALIZA'TIUN

10.1 Automatic initialization - Display ON/OFF Control
The system is automatically initialized at power-on if g =0 CDlSplay C;I;F
the following power supply conditions are satisfied. = 0: Cursor O

B = 0: Blink OFF

Entry Mode Set
I/D = 1: Increment

— 0.2v S = 0: No display shift
OFF

Since some conditions set by initialization may not
0.1ms = tee = 10ms torr = 1 ms

be suitable for the LCD module, execute further

*tors ¢ Time when power supply is OFF if cut Funetion Set instruction.

instantaneously or turned ON and OFF
repeatedly. The busy flag (BF) is kept busy until initialization
ends. The busy state remains for 20 ms after VDD

In automatic initialization, the following reaches 4.5 V.

instructions are executed. . .
If the power supply conditions are not satisfied and
automatic initialization is not executed. Execute
initialization using instructions according to section

Display Clear

Function Set

DL = 1: Interface data length: Eight bits 10.2, “Initialization by instruction”.
N=0,F=0: 1/8 duty, character font: 5X7 dot
matrix
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1U.2 1B1T1al1zanion oy uswrutuiull

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 >

\

Wait for 45 ms or more
after Vpp reaches 4.5 V

Y

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

RS RW DBy - - = = - — - - DBy

instruction.

0 0 0 0 1 1 * * *x &

Function Set (interface data length: 8 bits)

Wait for 4.1 ms or more.

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 datalength: 8 bits)

The busy flag can be checked from the

RS RRW DBy - = — = = = = - DBy following instructions.
60 0 0 0 1t 1 NF =* = Function Set

0 0 0O 0 0 0 1 0 0 O Display OFF

0O 0 0 0 0 0 0 0 0 1 Display Clear

0 0 0 0 0 0 0 1 UDS

"End of initialization

L Entry Mode Set

Note: In L4044, execute initialization on E1 and E2 respectively.
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(b} Interface data length: Four bits

< Power-on )

Wait for 45 ms or more
after Vpp reaches 4.5 V

— The busy flag cannot be checked before this
RS R/W DB; DBg DBs DBy instruction.
6 0 0 © 1 1 Function Set (interface data length: 8 bits)

Y

Wait for 4.1 ms or more.

== \ The busy flag cannot be checked before this
RS R/W DB; DBg DBs DB, instruction.
0 0 O 0 1 1

Function Set (interface data length: 8 bits)

[

Wait for 100 us or more.

Y The busy flag cannot be checked before this

RS RAW DB; DBg DBs DB, instruction.

0 0 0 0 1 1 Function Set (interface data length: 8 bits)

I | [ The busy flag can be checked from the

RS R/W DB; DBg DBsg DBy following instructions.

0 0 0 0 1 0 Function Set (interface data length: 4 bits)
0 0 0 0 1 0 .

0 0 N F N * Function Set

6.0 0 0 0 O Display OFF

0 0 1 0 0 0

0 0 0O 0O 0 o0 Display Clear

0 0 0 0 0 1

0 0 0 0 0 o Entry Mode Set

0 0 0 1 b S

i !

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 DBg
coce [0 ]0foJofofoJofoJof]

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 14044, 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 R/W DBy DBp
cOdeIOIO]OIOIOIOlO]OI1]']

= ; Don't care bit

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

DD RAM address 0 is 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
L4044, In 14044, 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 DB
code [0J0JoJoJoJoJo[1[mw]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.

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

coie [0 [0 [0 [o[o s [T [cTs]

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.
IfD = 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 line 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 fi;,
is 250 kHz. The cursor and blinking can he set
at the same time.

e C = 1(cursordisplay)

cursor
5x7 dot
5x10dot
® B = 1(blink)
5x7dot
5x10dot
(6) Cursor/Display Shift
RS RW DBy DBy

coge |0 fo]ofofol1]sc|r]«]«]

+: Don'tcare 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.
Ina 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. X 2 line-
display, L2034 as 40 chars. X2 line-display, and
14044 as two displays of 40 chars. X 2 lines. See
section 8.5, “Display data RAM”.

S/IC|RAL Operation

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

o | 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 shiftis done, the AC contents do not
change.

(6) Funection Set

RS RW DBy DBg
CodeLJ°l°l°|1lDL]N|F| I ]

: 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 sct at eight
bits (DB~ to DBy).
When DL = 0, the data length is set at four bits
(DB7 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 1/16.
When N = 0, the duty is set to 1/8 or 1/11.

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

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

Number | Character
N | F | of display font Duty LCD module
lines (dot matrix)
00 1 S5x7 178 -
1 5x10 1711 L4051
L1671,L1681,L1672
L1682,L1692,11634
L 5x7 V16 | 12032] 12034, L2462
L4052, L4044

* Don't care 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.

(7Y CGRAM Address Set

RS RMW DBy
Code 0J0]°|1|A|A|AIA|A|j

l<—Upper bit Lower bit —>‘
CGRAM 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

RSWDB7 DBg
code [0 of 1 [afafafalalala]

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, L4052), the addresses used for display
inline 1 (AAAAAAA) are 00y to 27y and those for
line 2 (AAAAAAA) are 40y to 67y. As for L1671,
L1681, L1634, L2034 and L4044, see section 8.5,
“Display Data RAM”.

l<— Upper bit

(9) Busy Flag/Address Read

RS RW DBy DBy
Code LOI1IBFIAIA|AIAIAIAIA1
i(— 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 are read 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 CG RAM or DD RAM

o [T s[5 To o o 0o o]

l(— Upper bit Lower bit —>|

Binary eight-bit data DDDDDDDD is written into
CGRAM or DD RAM. CG RAM 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 CG RAM or DD RAM

RS RW DBy DB
cogde [1[1]D]o]pfo[p]of0]0]

l(— 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 instruetion. If no Address Set instruction is
executed before a read instruction, the first read
data is invalid. Data is normally read from the
second time, if read instructions are executed
consecutively. 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.

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 DBg 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
DBs

DBy

Instruction register
(IR) write

Busy flag (BF) and address Data register (DR)
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 DBg to DB7,

RS

Va

[

DBy

DBg

DB

I\ \ ‘el
Cirg ) Gaeg ) (v )

DBy

Instruction register (IR) Busy flag (BF) and address

. Data register (DR)
write counter (AC) read

read
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13. EXAMPLES OF INSTRUCTION USE

13.1 L1671
(1) Interface data length : 8 bits
Instruction Display Operation
Power on The built-in reset circuit
1| [rs Tww]oe, o8, DB, DB, DB, DB, DB, DB, initializes the module.
Function Set The interface data length 8-bit,
2| [rs Jrw]os, D, DB, DB, DB, DB, DB, DB, 3 ng;?gg‘att”x c:'\aracterl fcc)'?td
51olo o 1 1 1 o+ » = an uty cycle are selected.
Display ON/OFF Control The display and cursor are
3| [Rs [ww|pB, DB, DB, DB, DB, DB, DB, DB, turned ON. No display appears.
ojojo o 0o 0 1 1 1 0
Entry Mode Set Entry Mode is set: the address
: is incremented by one and the
4 RS [R/W|DB, DBg DBs DB4 DBy DB, DBy DB, _ cursor shifts.to the: right iln a
ololo o o 0 0 1 1 0 write operation to internal RAM.
The display is not shifted.
Write to CG RAM or DD RAM L is written. The AC is
5| [Rs |Rw|DB, DBg DB DB, DB; DB, DB, DB, L lncremerr]\'t;d tbyt‘:‘e ,a";:i the
T Tolo 7 o o 1 1 0 o cursor shifts to the right.
Write to CG RAM/DD RAM Cis written.
6| |rs [Rw|DB, DB DBs DB, DB3 DB, DB, DB, LC
1]ofo 1 0 0o 0 0 1 1
i i
1 ]
7 l l
] ]
1 1
' :
Write to CG RAM/DD RAM U is writtenin digit8. Cursor
8| |rs [rw|D8, DB DB DB, DB; DB, DB, DB, LCD MODU disappears.
1lolo 1 0 1 0 1 0 1
DD RAM Address Set The DD RAM address is set so that
9| [Rs [Rw|os, o8, DB, DB, DB, DB, DB, DB, LCD MODU the cursor position is at digit 9.
olof1 1 0 0 0 0 O O
Write to CG RAM/DD RAM Lis written.
10§ | RS |RW|DB, DB¢ DB DB, DB3 DB, DB, DB, LCD MODUL
1{ofo 1 0 0 1 1 0 o0 —
i i
I 1
11 ! :
1 1
] 1
! .
Write to CG RAM/DD RAM 1is written.
12] RS |RW|DB; DBg DBs DB, DB; DB, DB, DB, LCD MODULE L1671

110

o 0 1 1 0 0 0 1
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(2) Interface data length : 4 bits

Yusnisw.sLwIVE [ ZUL

Instruction Display Operation
Power on The built-in reset circuit initializes the
- module.
: RS |RW DB, DBs DBy DB,
Function Set 4 -bit operation mode is set.
Since 8-bit operation mode has been
2 RS |R/W DB, DBs DB; DB, set by initialization, the instruction is
0ojofo o 1 o executed only once.
| Function Set ‘ The 4-bit operation mode, 1/16 duty
cycle, and 5 x 7 dot-matrix character
DBs DB
3 RS_|RAW | DB, DB; DB; DB, font are selected.
ojojo o 1 0 Then 4-bit operation mode starts.
0 0 1 * * *
Display ON/OFF Control The display and the cursor are turned
RS |RW | DB, DB, DB, DB, ON. Nodisplay appears.
4 olojo o o o
o lo |1 1 1 o0
Entry Mode Set Entry mode is set: the address is
RS |Rw | DB, DB, DB, DB, incremented by one and the cursor
5 oo o o o shifts to the right in a write operation
to internal RAM. The display is not
°ojo * 1 0 shifted.
Write to CG RAM/DD RAM L is written. The AC isincremented
RS |rw [DB, DB, DB, DB, by one and the cursor shifts to the
6 i1{o]lo 1 o o right.
1t {0 |1 1 0 0
i »
| 1
i I
1 ]
1 ]
7 l |
1 I
1 {
1 ]
1 ]
1 1
1 [
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13.2 L4044
(1) Interface data length : 8 bits

Instruction

Display

Operation

Power on

11 | € | rs |rwips, DB DBS DB, DB; DB, DB, DB,

The built-in reset circuit initializes
the module.

Function Set

5| | € | rs Jrw|pB, DB DB DB, DB, DB, DB, DBy

g lolofo o 1 1 1« x

The interface data length 8 bit, 5
x 7 dot-matrix character font and
1/16 duty cycle are selected for
the upper 2 lines.

Function Set

3| | E | RS |[vw|DB, DBg DB5 DB, DB; DB, DB, DBy

E;|l010}10 0 1 1 1 * =« =

The interface data iength 8 bit, 5
x 7 dot-matrix character font and
1/16 duty cycle are selected for
the lower 2 lines.

Display ON/OFF Control

4| | € | rs |rw|DB, DB¢ DB5 DB, DB; DB, DB, DBy

E,]0J0f0 0 0 0 1 1 1 0

The display and the cursor are
turned ON for the upper 2 lines.
No display appears.

Display ON/OFF Control

5| | £ | RS [RW|DB, DB¢ DB; DB, DB DB, DB, DBy

E,{oyjof|jo o o 0 1 1 0 O

The display is turned ON and the
cursor is turned OFF for the lower
2lines . No display appears.

Entry Mode Set

6| | € | rs [Rw|pB, DB DB, DB, DB, DB, DB, DB,

Eg,j0j0tjo o o0 0 0 1 1 0O

The address is incremented by
one and the cursor shifts to the
right in a write operation to
internal RAM for the upper 2
lines. The display is not shifted.

Entry Mode Set

7| | € | rRs [RW|DB, DB DB; DB, DB; DB, DB, DB,

E;f0f0fj0 0 o 0 0 1 1 O

The same entry mode is set for
the lower 2 lines.

Write to CG RAM/DD RAM

8| | € | Rrs |rRw|pB, DB, DB DB, DB; DB, DB, DBy

gEf1lofo 1 0 0o 1 1 0 o

Liswritten. The AC is
incremented by one and the
cursor shifts to the right.

w

Write to CG RAM/DD RAM

LCD MODULE L4044 _

10| | € | rs |r/w|DB, DB DBs DB, DB; DB, DB, DB,

;1100 0o 1 1 0 1 0 O

4 is written.

DD RAM Address Set

LCD MODULE L4044

11 E RS [RW DB7 DBS DBS DB4 DBa DBZ DB1 DBO

E,10f06f(1v 1+ 0 0 0 0 0 O

The DD RAM address is set so
that the cursor position is at
digit 1 of line 2.

Write to CG RAM/DD RAM

LCD MODULE L4044

12 E | RS |R/W|DB, DBg DB DB, DB3 DB, DBy DBy

4

g,J1}j0{0o o 1 1 0 1 0 O

4 is written.
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instruction

Display Operation
l i
t 1
13 i |
] 1
] I
] t
1 [
Write to CG RAM/ DD RAM LCD MODULE L4044 Siswritten.
14| | E [ RS |RW|DB; D84 DBs DB, DB3 DB, DB, DBg| | | 40DIGITS, 4LINES_
E;l1jo0Jo 1 0 1 0 0 1 1
Display ON/OFF Control LCD MODULE L4024 The cursor for the upper 2 lines is
15| | E | Rs [Rw]|DB, DBg DB; DB, DB, DB, DB, DB,| | | 40DIGITS, 4LINES turned OFF.
g,JojJojo 0 0 0 1 1 0 0
DD RAM Address Set LCD MODULE L4044 T}!‘We DD RAM a_d.dres_s is Sgt SO tha¥
the cursor position is at digit 1 o
16| | E | Rs |rw|DB, DB DB DB, DB, DB, DB, DB,| | | 40DIGITS, ALINES line 3. P 9
E2]0]0]1 0 0 0 0 0 0 0O
Display ON/OFF Control LCD MODULE L4044 T?tle_ cugsor is turned ON at digit 1
of line 3.
17| | E | s |Rw|DB, DB¢ DB, DB, DB, DB, DB, DB,| | | 490I6ITS, 4LINES
E2{0j0]0 0 0 0 1 1 1 0]f}}=
Write to CG RAM/DD RAM LCD MODULE L4044 His written.
18 | E [Rrs [Rw|pB, D8, DB DB, DB, DB, DB, DB, :001‘5”3-“—‘"55
E2l1]ojo 1 0 0 1 0 0 o =
Write to CG RAM/DD RAM LCD MODULE L4024 lis written.
19| [ € {rs Jow]os, o, DB, DB, DB, DB, DB, DB, :(I’DIGITS"LI"ES
E2{1[oJo 1 0 0 1 0 o0 1 =
1 §
1 )
i i
20 : 1
] I
] ]
t ]
1 [l
Write to CG RAM/DD RAM LCD MODULE L4044 T is written.
21} | € | rs [Rw|ps, DB, DB, DB, DB, DB, DB, DB,| | |-2OBIGITS, ALINES
HIGH CONTRAST
El{1]0o]lo 1 0 1 0 1 0 o =
DD RAM Address Set LCD MODULE L4044 T}[:e DD RAM address is sgt S0 thaff
the cursor position is at digit 1 o
22 RS [RW|DB, DB DB; DB, DB, DB, DB, DB,| | | 40DIGITS, 4LINES line 4. P 9
HI
E2{0]l0{1 1 0 0 0 0 0 o GH_CONTRAST
Write to CG RAM/DD RAM LCD MODULE L4044 W is written.
23] | E [Rs [Rw|DB, DBg DB DB, DB3 DB, DB, DB,| | | 40DIGITS, 4LINES
El1lo0lo 1 0 1 0 1 1 1 HIGH CONTRAST
w-—
Write to CG RAM/DD RAM LCD MODULE L4044 | is written.
240 | £ | Rrs [Rw|DB, DBg DB DB, DB, DB, DB, DB,| | |L001GITS, ALINES
HIGH CONTRAST
E2l110]0 1 0 0 1 0 0 1

WI_
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Instruction

Display

Operation

25

Write to CG RAM/DD RAM

LCD MODULE L4044

26 | E

RS [RW|DB, DB DB DB, DB; DB, DB, DB,

40DIGITS, 4LINES

NER IR

o 0 0 1 0 1

HIGH CONTRAST

WIDE VIEWING ANGLE__

Eiswritten.

Display ON/OFF Control

LCD MODULE L4044

The cursor is turned OFF.

571 | E | Rs |rRw|oB, DB DB DB, DB; DB, DB, D8;| | | 40DIGITS, ALINES
5.]0l0lo 0 0 0 1 1 0 o HIGH CONTRAST
WIDE VIEWING ANGLE
DD RAM Address Set LCD MODULE L4044 The DD RAM address is set at line
28| | E | RS |uw|DB, DB DB; DB, DB, DB; DB, DBy :gz:ﬁé;:};:gfs 1.
E.J0J0f? 0 0000 000 WIDE VIEWING ANGLE
Display ON/OFF Control LCD MODULE L4044 The cursor is turned ON at digit 1
29| | € [ rs [Rw|ps, D8, DB DB, DB, DB, DB, DB, :‘;2:‘5;;:;;:;:55 ofline 1.
E.j0J0f0 0 00 1 1 10 WIDE VIEWING ANGLE
30

(2) Interface data length : 4 bits

instruction

Display

Operation

Power on

E | RS [RW | DB, DBg DBs DB,

The built-in reset circuit initializes
the module.

Function Set

E | RS |rRw|DB, DB DBs DB,

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

EElo{o]o o 1 o

2 EElololo o 1 0 Since 8-bit operat.ion mode has
T R D been set by initialization, the
instruction is executed only once.
Function Set 4-bit operation mode, 1/16 duty
E | Rs |RW | DB, DB, DB; DB, cycle, and 5x 7 dot-matrix
3 E ol o o 1 o character font are selected.
. 5 ] " " " Then 4-bit operation mode starts.
1
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, DBg DBs DB, cycle, and 5 x 7 dot-matrix
5 Elofo|o o 1 o character font are selected.
EEjo o |1 « « o :’:::S 4-bit operation mode
Display ON/OFF control The display and the cursor are
E | RS [RW | DB, DBg DBg DB, = turned ON for the upper 2 lines.
6 E,bJjolo|lo o o o No display appears.
EElo o |1 1 10
Display ON/OFF control The display is turned ON and the
E | RS |RW | DB, DB; DBs DB, = cursor is turned OFF for the
7 EE{lojlo]o o o o lower 2 lines. No display appears.
E; o | o1 1 0 0
Entry Mode Set The addressis incremented by
E | RS |RW|DB, DBy DBs DB, = one and the cursor shifts to the
8 Ef ] 0|00 o0 o0 o0 right in a write operation to
B0 oo 1 10 internal RAM for the upper 2
lines. No display appears.
Entry Mode Set The same entry mode is set for
E | RS [RW DB, DBg DBs DB, = the lower 2 lines.
9 EE|lo]o]o o o o
gl 0|0} o 1 1 0
Write to CG RAM/DD RAM L is written. The ACis
E | RS {RW|[DB; DBs DBs DB, L incremented by one and the
10 EEl1loloe 1 o o cursor shifts to the right.
b1 [o 1 1 0o o
i i
1 |
! 1
| |
11 ! :
1 |
! |
1 |
: :
Display ON/OFF control W The display and the cursor are
E | RS |RW|DB, DBy DB; DB, SII turngd ON for the lower 2 lines.
12 EEl0lo]o0o o o o ~ No display appears.
E; | 0} o | 1 1 10
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14. INTERFACE WITH MPU
14.1 L1671,L1681, L1672, L1682, L1692, L1634, L2032, L2034, L2462, L4051, 14052

(1) Z80A (2) Z80A and 8255A
24500 741504

X
m

75 5V +5V
RO + ORQ 741530
s Vi : :8{;’ A3 PCy rs VicP>$0kn
AO AO PCZ RW
RW A
J— 1 A4
ORQ —-| Se = =
A7 +5V RO RD +5V
Ag 1\ WR WR T
Ag V V
RS 'DD DD
% o TPl ol |30
0 i "V
I < > 5 D D7 PB DBy V.
o7 DBy 7 7 PB7 7 Vss
Z80A LCD module Z80A 8255A LCD module
(3) 8085A (4) 6809
r'% RAW +5V +5V
% | =D
E E
1o/ 1k0~ A13 1 ki1~
A1s e ™10 kn Vie>10ka
ﬁ}g A1s RS
Ay2

+
3.}

ADo < J1> DBg RAW R v
ADy : Y

+5
— D Q D D87 D Vl:u)—T
ALE —Do——— CLK CLk_ 0 DBy
CLR Voo |
Q D7 DB
CLK Ve (AN
READY j, Jy
8085A LCD module 6809 LCD module
14.2 L4044
1 | )
(1) Z80A 741500 (2) Z80A and 8255A
) 741504 +5V +5V
i} s { = IORQ [—{74LS3
1 E1 v lactka~ A7 & Poor—E 1kQ
& L_} PR T S10kn A3 PCs E2 Ve S0ka
2_ Ao Ap PC2 RS
__ RW Aq g PRV
IORG—{>» ' RS =
Ay +5V kb RD +5V
22 T WR WR T
Vv V
A2 RS VOO Dy Do PB DBg ' PP
A3 Vv D m r'>0 PlB(7) @ SBO
% N Tk ’ 7 T
Dy Dy
—on YY) Z80A 8255A L4044
(3) 8085A (4) 6809
S1 RW +5V +5V
2 = D
l E
WR & Ar3 1 -
10/M 1kQ~ V, - b=$1kQ
A VLC > L
s & e | e "ok
A3
A12 A1s s
Aty RS — — +5V
ADg < > [I)Bo sv RW RW
+ v ]
AD7 5 Q 5 DBy T Do DBy
ALE _{>ﬁ CLK CL% Voo I < > !
CLR D7 DBy Vss
CLK ‘l 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: @ to @D
(2) Wrong display or missing display
© See Causes and check: @) to @0

(3) ICsbecome hot. A
© See Causesand check: O, @, @, B

(4) Inputdata is not displayed in correct order.

® InL1671 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 L4044, display at the last digit of line 2
does not shift to line 3.

© See Causes and Check: &, B

15.2 Causes and check

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

@ Check that adequate voltage is being applied to
V¢ 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 ng or less.

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

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 T'TL
type outputs.

@ Check that Vpp and Vgg are not connected
inversely.

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

@ Check thatno 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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