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utaba offers a application with high value-added displays

In general, display devices can provide significant functions to an end user.
In a car for example, it informs the driver of current speed or warnings.
With DVD’s, audio systems and home appliances, it simplifies the use of
such appliances. Furthermore, not only does a display act as an interface,
“but the display device also affects the user’s impression of the end product.
~ This is due to the fact that the display device is always exposed to end
‘users’ eyes, which in turn is one of the essential elements to determine

~ product value. Futaba has the largest market share of VFD products in the

world, allowing Futaba to lead the technology, know-how and experience in
this field. If you want “a display which does not fail in its performance”, or
“an attractive display to beat your competition”, you are recommended to
choose Futaba as your partner. Futaba’s display technology will be sure to
help you enhance the quality of your new products with Futaba’s highly
esteemed performance in the world as well as the domestic market.
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Features of VFD
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General VFD; Excellent Readability
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o VFD is a display device developed with vacuum triode tube technology.
s The phosphor is patterned on the anode in vacuum package. Electrons come into
600 5 = collision with the phosphor to emit light.
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5005 SREEN/S SN 1.Superior readability, with high self-luminance.
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E /5“ 3.The FLVFD (Front Luminance VFD) is available, offering a wide viewing angle.
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Including standard green phosphor, over 10 additional colors

have been developed.
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Principal of VFD Operation
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The filament consists of a very thin tungsten wire coated with
barium, strontium and calcium oxides. Application of a
specified voltage raises the temperature of the filament
cathode to approximately 600°C, which causes thermionic
emission.

The grid is a thin stainless steel mesh.

When a positive voltage is applied to the grid, electrons
emitted by the filaments are accelerated and diffused towards
the anode. When a negative voltage is applied to the grid,
electron flow to the anode is cut off.

The anode consists of a conductor such as graphite, which is
coated with phosphor formed into the desired graphic pattern.
When a positive voltage is applied to the anode, electrons
accelerated and diffused by the grid collide with the anode,
exciting the phosphor and causing it to emit light. The most
widely used phosphor is ZnO: Zn, which operates at low
voltage and has a green peak wavelength of 505 nanometer.
Various colors, ranging from reddish orange to blue, can also
be obtained by using different types of phosphor.
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(1) Filament

The filament consists of a very thin tungsten wire coated with barium,
strontium and calcium oxides. Application of a specified voltage raises the
temperature of the filament cathode, and causes thermionic emission.

(2) Contact Lead

The contact lead electrically connects filament voltage to the transparent
conductive layer formed on the inside of the front glass.

(3) Anode Electrode

The anode electrode consists of a conductor such as graphite.

(4) Insulation Layer

The insulation layer electrically insulates the anode and grid electrode from
wiring pattern.

(5) Wiring Pattern

The wiring pattern connects the anode electrodes and grid to the metal leads.
(6) Grid

Applying positive or negative voltage to the grid controls the flow of the
electrons.

(7) Glass Substrate

Conventional soda-lime glass plate is used for the glass substrate. The wiring
pattern and other patterns are formed on the substrate.

(8) Leads

The leads are made of 426 alloy (Ni 42%, Cr 6%, Fe balance), which has a
similar thermal expansion coefficient as glass.

(9) Getter

The getter is important in maintaining a high vacuum level by absorbing
residual gasses left inside the display after the exhausting process.

(10) Exhaust hole

The air is exhausted through this hole.

(11) Front Glass

The front glass forms the vacuum package.

(12) Frit Glass

Frit glass is a low temperature melting glass used for bonding glass parts and
leads. It acts as a seal to maintain the vacuum inside the display.

(13) Phosphors

The phosphor is formed into the desired graphic pattern. When the electrons
emitted by the filament collide with the anode, the phosphor is excited and
emits light.

(14) Through Hole

The through hole is formed on the insulation layer. It connects the anode
electrode and wiring pattern.

(15) Transparent Conductive Layer

The transparent conductive layer is formed on the inside of the front glass. It
protects the display from external electrostatic charges.

(16) Anchor

It is the spring material by which absorb expansion by generation of heat
when passing current on a filament, and it is made for a filament not to be
bent.

(17) Support

The end of the filament by the side of an anchor and opposite is fixed.

(18) Grid Electorode Bonding Material

It is the adherence material for attaching a grid on a glass substrate and tying
electrically with wiring through a through hole.

(19) Metal cap

The metal cap seals the exhaust hole.
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VFD Products

wHEBRE VFD:Vacuum Fluorescent Display
AR B & BT R,
General VFD; Excellent Readability
O@ZF P EHIEZE Custom design
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@=F A Dot character type
AR ECFRE B R iE5 480,
It can display alpha numeric character information.

@£ =MEE  Full dot matrix type
ARERER. EE. .
It can display graphic information including pictures and charts.

RS ExRE Hybrid VFD
BEFEFENFHEF—MRE.
Clear information capability with characters and icons.

AIE 4 B Z;RE(FLVFD) Front Luminous VFD
REREGEREAYX, ME A,

Front Luminous VFD; Light emitting pattern on the front panel,

wider viewing angle
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LH %A ERE Multi-Color VFD
B 10 L &£ 25 2 B E T B 7R,

Beautiful display patterns for more than 10 vivid colors.
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Futaba

WEEBTR%AEETRE Bi-Planar VFD
WEBREERELIER, MABRILIKREIER,

Bi-Planar VFD; Double layer of information and 3-D image.

Fiinba



EERNNETRE Clear background VFD
ERREEEAER, AAUMAELAEEGETR.

Since the rear glass is transmissive, an attractive display expression is realized combined with the back lighting.

58 xXEEBRE
Clear Background VFD with back lighting

ERBREREBRAETRE Metallic Face VFD

BB &R R FIFEVFD,

VFD which has metallic luster appearance is newly developed.

ZEeRE5EERMVFD
Metallic Face & Clear Background VFD

HIiEXVED R IR A6 Bt
A semi-transparent metallic coating is located on the back surface of the VFD.

DR
Backlight Unit

R PR
Metallic Face Glass ERVED
Clear Background VFD
FIVFD Fully Integrated VFD AMVFD AMVFD
SEE. SfBH. ZFVFD, BERE£=MEVFD,
High luminance, high resolution and multi-color Ultra- hlgh luminance, full dot matrix display

S5C

Bjj%ﬁ ’M:.. | ‘

L

EAEERNXALERFE VFD With Holder HERIRIEX AL ERE VFD With Filter

IRE A ELRER, VFDEREBEHRIE&ER.
It works as a guide to insert VFD lead to PCB hole. Printing filter on the glass.
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CIG VFD (Chip In Glass VFD)

CIGVFDH#F =

Features of CIG VFD

B CIGVFDHI#iE  Structure of Chip In Glass VFD
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Example of Electrical Circuit for CIG VFD
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AR
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Driver Chip

HESUMMARY

CIGVFD is the VFD with a driver IC mounted on it. In many cases, a
conventional full dot matrix type or 5X7 dots type had difficulty to be
designed because of too many lead terminals. By mounting the driver IC
chip on VFD base plate, the leads needed to drive the VFD are only for
power supply and signal.

Itis a drastic reduction of external leads.

IFEATURE

1. The small package which couldn’t be realized so far, the VFD of the
big capacity indication and high density can be realized.

2.Because wiring on the circuit board decrease, circuit board design
becomes easy, and a development period can be shortened.

3.This VFD can reduce the cost of PWB.

4.The number of the lead terminal were drastically reduced to several
connections to the PWB, which reduces the manufacturing complexity.

5. Since the VFD is constructed with driver 1C,no external driver is
necessary.

6.The VFD is a custom design product.When employing the VFD
design,the peripheral devices can now be standardized.

HAPPLICATION
Graphic, Hybrid, 5X7 dots matrix type

(
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CONTROLLER Latch
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Blank
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CIG VFD products

5X7#x%]88 5X7 dot matrix controller
NEFE, IRTEEE,

Since character fonts are built-in, the interface is simplified.

Wi ESUMMARY
AR ENEFRE. WTLLE IR VED. N EA LR Automatic message display is easily implemented with CIG
RAM, FESR R A ZHT, Bl DAZERE 5 WoR 2 VFD which has built-in character fonts. The built-in display RAM

7 9[‘1_71#35(%??@@5’] WA keeps displaying messages until there is a change in data.
Color shifting of characters is also available.

Wi EFEATURE

OW*&EZJJ?EI% @Grid auto scanning

& N E TR @ Characters ROM(Custom order available)

& N BT DA E U A RAM @ User definition character RAM

® LGB BT T, IREIF A Rkt 2s i @Section gray scale control

IR .

ZREEXMNEREHSE Display controller for automotive battery level
RRETA K L FEIZHIIEE,

Multiple segments are controllable even at low voltages such as automotive battery level.

WHE: HESUMMARY
RO R 4 I L A sh AR Al 5 X 755 CIG VFD is usable at automotive battery voltage.
[ o 4 2 YT A dynamic drive type is also available. Multiple segment displays,
such as 5x7 dot character, can also be used.
W5 EFEATURE
e 1
413 DUTYEKEA%@% @A triplex display controller type is available.
& GBI D RE @ Some types have a built-in key scanning function.

& L/EIRE: -40~85% C, fRFIRE: -55~100/% C @Operating temperature: -40 to 85°C
Storage temperature: -55 to 100°C

RREHE display controller
NERRIEHIR, #IEEH,

With a built-in controller, operation is simplified.
WiE: ESUMMARY
o PLE R A A A5 N ORI EERIRAM, (i HH ). Message can be displayed by writing data into the display RAM
o MTAEERINGE, BRI HEN N, 7T using a simple command. The data written into the display
> ) R

N P P AM maintains the displayed message on the screen until there
ieer § TN ) o )
DAty 3 om SR P 2 is a data change made by the automatic display function.
W s N WFEATURE
& TC R HIAR AR 4 11 B @No grid scanning is needed.
S W T — IR AT 4R RS @Displayed message or image is maintained only by writing
O SPEBR S Y A display data.
@ T LU 6 2K R @Load required for the microcontroller is reduced.

@Gray scale is available up to 16 levels.

FIVFD Fully Integrated VFD
ERE. BRAE. LXK
High luminance, high resolution and multi-color

WHE: ESUMMARY

NS V‘]ﬁléﬁff‘ﬂ 4 Y BE CIGVED . Al il K CIG VFD with a built-in function to display data in 16 gray scale
. levels. Based on this gray scale capability, a variety of images

[T - WS PR, R BIEERIL ) . can create an attractive display.
¢ i W R BFEATURE
Beira EJ Mar & @ S R @Picture expression.
e @ ELEE . SR AN S AR @3-D effect is represented with high luminance and high
L AW E . 5 ofw@%u;z%xxm B resolution. o .
it 2 T E G o @ Capability of superimposing text information on motion picture.

L e o @ Multicolor re-cofigurable display
\CL o Eq%1” = @High Luminance:Twice of that of conventional one.
@G F S BEAE0. 4mm LT @Pixel Pitch:Less than 0.4mm

AMVFED AMVFD
BEEEEREERE
Ultra-high luminance, full dot matrix display

W ESUMMARY

FEICH FRTCE I, SO 2 500, T si))/(gz;?lsylor:)gt;i:zzphor directly onto the IC, static drive of the

R SE LIk R as (HUD) [ Most suitable type VFD for a HUD (Head Up Display) which
| == requires high luminance.

& NEIRS G EdlE LR DE HFEATURE

&2 PERIR @Driver, controller and memory functions are built-in.

@ T E A AR R @Full dot matrix display

@Green display with excellent readability.




_ VF Ddzlj—‘;ﬁ Elﬁlil Standard-type VFD prot

P A

Product Information
‘MFE Character Height
XF3 Character Width

”;— C.H.
VF D1’T\l m:l < C.W.:

C.P.XFHREE T—MXFHRIBAIES Distance between the centers of character
|.IS|' Of S'I'ClrldCII‘d VFD P.L.:5MEHKE Horizontal Length of the Package
P.H.
P.T.
L.P.
L.L.

SMEERE  Vertical Length of the Package
ERROE (HE8. ULSRW. BFHER)

SMEEZBE  Thickness of the Package
. . <[ Lead Pitch
Segment Type (Calculator, Electronic Cash Register and Balance) SIMKE  Lead Pitc

:5|#IERE  Lead Length

Typ%Nufber No{.ff)f D%its Charl?c?_—(\all?q;ﬁ;ttern Chare?ci‘ctzr_ﬁrr_;gnsion Outzrgi;rﬁrgons
C.H. C.W. C.P. PH. PL. PT. LP LL.
7-LT-73GK 7 13.0 6.0 10.6 335 100.0 8.0 2.54 7.5
9-LT-03GNAK1 9 12.4 6.3 12.0 335 135.2 8.0 2.0 6.0
10-MT-153GNK 10 10.0 45 8.4 25.0 106.0 6.1 2.54 7.5
13-MT-102N 13 11.0 3.1 6.6 20.5 110.2 6.5 2.54 33.0
13-LT-68GN 13 EHBHHBHHHHHH 15.0 4.2 7.0 25.0 114.6 6.1 2.54 40.0
15-MT-42G 15 AOARREEARREEARY 8.0 35 6.4 20.5 118.2 6.1 2.54 22.0
EREDEY (Bfeh. ERTZRA) CAR 22
Segment Type (Clock and Timer) CAR':; :Automotive
= 2
Typ%Nufber Nfif D%its Charlaﬁc?;ﬁ?:ttern CharaIcteqr-ﬁngnsion Outﬂ\lﬁiﬁri:iions
C.H. C.W. CP. PH. PL. PT. L.P. LL.
2-BT-428GN  /CAR 3.5 1888 7.6 4.0 6.9 185 48.2 6.1 2.0 8.2
4-BT-68NY CAR 35 (R:RE 7.6 4.0 7.0 20.5 482 6.1 2.54 5.0
4-BT-224GNM  ¢/CAR 3.5 {BRER 8.0 4.4 7.0 20.5 48.2 6.1 2.54 8.2
4-BT-52NM CAR 4 BER:BER 7.6 4.0 7.7 25.0 55.6 6.1 2.54 8.2
4-BT-245INK  ¢ZCAR 35 EEE 7.6 4.0 6.5 162 54.2 55 2.0 5.5
4-LT-123GK 4 8 08 H 14.0 7.8 18.0 29.0 95.0 6.1 2.54 6.1
5-MT-253N/NA 4 ‘BR:RE 10.0 4.8 7.0 20.5 60.0 6.5 20 |19.51175
10-BT282GINK r/CAR - R an 6.0 37 47 250 | 75.0 6.6 254 | 145
RNFHARMEE (GTEHR. WRIL. BFFER)
Alpha Numeric Type (Calculator, Electronic Cash Register and Balance)
CH. | Cw. C.P. PH. PL. PT. L.P. LL.
16-LY-03G 16 R B 1 ) R I A O R 125 | 7.0 | 11.0 | 29.0 | 2052 | 8.0 2.0 | 100
20-LY-05GK 20 EEEEEEEELEEEEEELEEET 125 | 7.0 | 105 | 29.0 | 2502 | 8.0 2.0 6.5
5X7 S =B C2CIG FAZHIEAICH BE Cle RFCHER
Dot Character Type C2CIG It includes VFD driver of character controller. CI1G» It includes VFD driver.
Typ'inNufber Nfl:of D%ts Chaﬂj:el:qfrmat Char:ﬁz&g"m" o“tﬁgf"irgons
C.H. C.W. C.P. PH. PL. P.T. L.P. L.L.
8-MD-06INKM ~ CZCiG 8 5X7 80 | 4.1 76 | 162 | 812 | 6.0 | 20 4.1
12-BD-02INK  CZ%CiG 12 5X7 67 | 47 6.9 | 185 | 1182 | 65 | 20 | 100
12-BD-03INK  C«CiG 12 5X7 63 | 32 52 | 162 | 900 | 6.0 | 20 7.0
16-BD-11INK @& 16 5X7 74 | 35 55 | 162 | 1182 | 59 | 20 | 10.0
16-SD-03GK 16 5X7 50 | 35 48 | 205 | 1000 | 61 | 15 6.5
16-SD-13GINK  CZCiG 16 5X7-+cursor 50 | 33 46 | 162 | 1000 | 6.1 | 20 9.5
16-MD-12NK 16 5X7 86 | 38 59 | 162 | 1182 | 65 | 1.78 | 4.0
16-MD-05GK 16 5X7+Dp,com 88 | 52 84 | 250 | 160.2 | 80 | 2.0 6.5
202-SD-16GNM 202 5X7 534 | 235 | 36 | 25.0 | 969 | 61 | 125 | 55
162-MD-05GN 16X2 5X7 85 | 37 50 | 335 | 1062 | 80 | 1.5 4.0
162-MD-02G 16%X2 5X7+Dp,com,descriptor 8.5 5.0 8.0 40.0 | 160.2 8.5 1.78 8.5
20-SD-06GK 20 5X7 43 | 24 37 | 162 | 1000 | 55 | 15 6.0




O EHKAETT L THRMNIRERMEE: http://www.futaba.co.jp/en/display/d_dl/index.html
The product specification can be downloaded from http://www.futaba.co.jp/en/display/d_dl/index.html

5)(71,‘5‘ |}$§:§2 Cle EzICHER
Dot Character Type C16 It includes VFD driver.
= 7
C.H. C.W. C.P. PH. PL. PT. L.P. L.L.
202-SD-08GK 20%2 5X7+cursor 5.0 3.5 5.2 335 | 135.2 8.0 15 3.0
202-BD-01GINK «lIG 20X2 5X7+Dp,com,cursor 6.8 3.8 5.4 33.5 | 135.2 6.6 2.0 6.0
202-MD-15GINAKC G 20%2 5X7 8.9 3.9 4.9 33.5 | 130.0 6.0 2.0 7.9
202-MD-20GINK 1@ 20x2 5X7+Dp,com,descriptor 9.0 5.3 7.9 40.0 | 188.0 9.0 2.0 6.0
202-LD-04GK 20X2 5X7+Dp,com,descriptor 11.3 6.5 9.9 48.3 | 230.0 | 10.0 2.0 6.0
204-SD-02GN 20%x4 5X7 4.8 2.4 3.8 48.3 | 100.0 | 10.0 1.0 3.6
204-LD-01GN 20%X4 5X7 11.3 7.3 10.3 75.0 | 240.0 11.6 2.0 6.0
242-SD-04GN 24X2 5X7 5.3 2.2 3.6 25.0 | 110.2 6.1 15 3.5

EZ3E! (DVD. STB(#lTRZE)MH)
Segment Type (DVD and STB)

CCIG M B X FFEZ HI 2R 31C
C2CIG It includes VFD driver of character controller.

ClG s auRIREIC
CIG It includes VFD driver.

— e BRE R SMERSE
- ':I':'l‘N gb Ch Elt\mlg’ﬁ.tt Pattern Area Outer Di/mensions
Y1 IR aracter Fattern CH. | CW. | PH. PL. | PT. LP LL.
FV927ND l 9.9 38.2 18.5 64.7 6.5 2.0 4.0
Q3D )7t Ak KoK K
2-MT-237INK  €CI1G 1] I-W’ Nf’ ’-"f’ I-W’ I-W’ Nf’ 9.8 53.8 18.5 85.8 6.5 2.0 8.0
mobusse 11 I 1]
REPEAT ALL A-B TITLE  TRACK 4805;) XDIGITAL
9-BT-199NK L e peseT 88 | 740 | 162 | 1000 | 59 | 20 10.5
5 . 1080p SLP 7.1CH
TITLE ZOOM TRK CHP > A-B REMAIN a8 DVD SVCD
11-BT-234NK 9.7 74.0 18.5 | 100.0 6.6 2.0 12.0
HDDWAAD VD
11-MT-141NK 8.0 84.2 16.2 | 110.2 5.9 1.78 11.5
16-BT-131INK €C%CIG 12.0 86.7 20.5 | 118.2 5.9 2.0 10.0
16-BT-160INAK C=CIG 12.0 86.7 20.5 | 118.2 5.9 2.0 7.0
UsB HoD @ &, 30 (M X
16-BT-169INK «CIG 12.0 86.7 20.5 | 118.2 6.5 2.0 8.0
ey cEidl
Full Dot Matrix Type
4 ERABR SMERSE
B = ;ﬂ Chara:cter Dimension Outer Dimensions
Type Number Character Size(LxH) - -
Pattern Area(CHxCW) Dot Size(HxW) Dot Pitch(H/L) PH. P.L. P.T. L.P. L.L.
GP1204Al 128%X64 27.42X54.96 0.33X0.33 0.43%0.43 42.0 85.0 7.6 2.0 4.5
GP1180Al 128%x64 28.65X57.45 0.3X0.3 0.45X0.45 42.0 85.0 7.6 2.0 4.5
GP1212Al 256x64 28.7X115.1 0.35X0.35 0.45X0.45 440 | 145.0 7.6 2.0 5.5
GP1219Al 256x64 40.17X163.69 0.48%0.49 0.63%0.64 60.0 | 205.2 | 10.0 2.0 5.5
GP1229Al 128%x32 14.3X57.5 0.35X0.35 0.45X0.45 27.0 84.0 6.6 2.0 3.5




FEHIXEJJ F3K Drivin

lBET))’(/*ﬂﬂWE’\]EEiﬂﬁEﬁ Driving method for Anode and Grid
BASIREN

FTiEEASIK S, ok BEAD Y A — R0 B ey B AT i For static drive, generally there is one grid

Static Drive e [ 5 1 1y T = o 1 = o 1) S 2 S DA that is individually pinned out. All anode
T H A 1 iz IE HLE ﬁ@]i?ﬁ% iwﬂ; segments must also individually be pinned
§ T B AT 1 H R R AR Y 3R ShE 1, A2 TTLL out. The grid is always supplied a positive
SRR . B, ﬁﬁaxﬁggaﬁmu DC voltage, and each anode is supplied a
SR HLES . positive or negative voltage depending on it's

"selected" or "non-selected" status. Each
anode requires an individual driver port for

-1 5] =
A il

S0 b cotdes B Y S 0 o this driving method, low voltage drive and
high luminance can be achieved with this
AN N T B 12 driving method. The timing circuit which is

Anode connection for static driven VFD . . L
required for dynamic drive is not needed.

ENESHEEN

N N For dynamic drive, there is one individuall
Dynamic Drive Y Y

pinned out grid for each digit. Corresponding
anode segments are internally connected and
pinned out. With dynamic drive a large

ARSI R R, AR S 5, T
AR A IR B R AR, UL IR LA— 5 IS | A
BRI MRS e g, S

e ope ki RIS I E U, SRR B, o e s
é :f ””” 7 VTR, SHARSIHL, FEARET & number of digits does not significantly
\ah /h@)’ N7 increase the number of leads. In order to be

WP/, FTCAAR SR TE AR RS, (2P L

v v = U7 I ,
) / 7 T H = yos I o - . . Al q a
U@U‘M“‘:’“ﬁ—w =g 4] SCHE R B 1 R . T N 121 F luminate @ desw.ed.segn.'lent, it 2@ time C

[y e s 7 AIRBIFR N —FIRF (Duplex), ©RHZIRFNG— synchronized with its grid scanning. Relatively
’ N higher voltage is required for dynamic drive
§ Sps AR 9 g q y

than static drive. When the duty cycle is 1/2,

BIASIRBN TN o B A BEAR H AR 44 - .
Anode connection for dynamic driven VFD it is called duplex drive.

[ﬂﬁﬁ"]?ilzij]ﬁﬁ Driving method for filament

RMKT L3R5 e I . o .
. . ”yQ VR B2 B i FH A SR Bh 5 8 . A AR S 1 I AC filament drive is the most popular driving method
Filament AC Drive ATl (BIBEAD) & EFEh. MREE  for the VFD. Since the filament potential (cathode
Jqéé AL N FRRAS I B B AL, (B ELBEAR . AR A R potential) has some amplitude, the proper cut off bias
S E gy — gy JERE R, T8 mE (R RRE R voltage has to be applied to make the minimum
= /\‘ SRSZIN) AR B S KT 22 L AR R A Y A filament potential higher than the anode and grid off
| WS, AR MR SL AT 22 B AR e voltage. Generally, a zener diode is used to set the
77@1—‘ t\aﬁ/e’ﬂﬂg%ggh‘ R, MITERE SRR E. B4, Bk i cut off bias voltage. It is recommended to ground
e e W B FEAS AT 22 B R e 31— E AR B, S ek center tap of the filament. If one end of the filament is
f*%ﬂh%?%ﬂtl) o Eb.Ec et Rl T — 0] 22 Sk T 1 2 o s B R o connected to the ground, the amplitude of the
Filament AC driving circuit . = Filament filament voltage will become larger, requiring a
(Center tap ground) potential

higher cut off bias voltage. When anode and grid
voltage is not sufficiently higher than the filament
voltage, the luminance on the grounded side is lower

FEAR/HIMROFE  V2Ef
Anode, Grid OFF

HALR R

Relation on each potential than the other side.
HiR T3z B A 732 T4 L R AR B g B4 T DC filament drive is commonly used for battery
Filament DC Drive TEXT 22 ¥ TEAR AN 22 FEAR  AIAR 4 21 1 B L2280 HL driven VFD's. A basic connection diagram and

A%, MRS VED LA ERIK S 15, &A= relation of electrode potentials are shown in figures
FEBAIN S . fEEAT 2 BT R EIRSIN 3% to the left. The directly heated filament has a voltage
P R P R A ok R . BEIRAT . HIVED, A T i gradient from the negative side to the positive side. If
YT EEUAR AR A N S B S AR T AME . £ a typical AC filament designed VFD is connected,
SR HOEN S, AR MR LESh 0 f H luminance gradient along with the voltage drop will

& | & WA RESBRIE B 2 280, T BRI (V) be observed. So, filament height of DC filament
P 7 PR AR ON A5 AR L R SR BT 1k TR o designed VFD is offset to correct the luminance
Anode, Grid ON q a . o
BT 22K S s —_— gradient. When a DC driven filament is used together
:ilament DC EPNES A ‘ EbE_cEfEf with dynamic driven anodes and grids, unwanted
etipdliviagd sial
riving cireuft ﬂaé‘“e“‘ ‘X"en noise or spikes can occur on the anode or grid driver
B/ A OF R ? output. A few volts of cut off bias voltage are required

Hifi%:Z&  Anode, Grid OFF

Relation on each potential to prevent cross talk.



l Iz JE Drive Voltage

WEAR. WiREE

TN FAT 2 o SEBRAEZA B AR
F R AT A A R R L . FIMCU B3R B
(filE PR IR 35 1 A9 VEDIR B A B MC U R )
Hi HH B R P 2 S L

HMAnode, Grid Voltage

Anode and grid voltages must be higher than
the filament voltage in order to illuminate the
display image. The voltage applied to the
driver is sum of anode or grid voltage and cut
off voltage. When the VFD is directly driven
by micro-controller (micro-controller with
built-in VFD driver), the output becomes
negative voltage power supply.

WIT£RE

KT 22 2T PO R R B R 7o KT 22 FL IR
KIS, JTLRMANIIREREE,
B G A K2 HHRAIE, Jok
B R ER T, SRR RS . R 2
R RS ATE RE A UE (B (Typ)

WFilament Voltage

Application of a specified voltage raises the
temperature of the filament cathode, which
causes thermionic emission. Excessive
voltage causes evaporation of the coating
and leads to degradation of display quality
and reduces the lifetime of the display.
Insufficient voltage causes unstable
thermionic emission and leads to degradation
of display quality. The rated filament voltage
should be carefully maintained.

WEILRE

BBEAR AR O OFERS, FLHAIE A LT 22 F A g
i, AR TIERRFIAMR A LR () o
NTBIIEZNE LI, DR AT A L, (T 22
PR B P PP I LR i PR o — R BRAT R
DR L i v o UM 43 L P SC A A T (B,
R A AT LR (BN A IESZWE, R b Lk e 2 (1
DT R

S

BCut Off Bias Voltage

If the filament potential is lower than the
anode and grid cut off voltage, thermionic
electrons can reach the anode and cause
illumination of the phosphor. The filament
bias voltage should be increased to prevent
this problem. Generally, a zener diode is used
to obtain the bias voltage. The cut off bias
voltage specified in the specification is
calculated from the sine wave filament
voltage and filament center tap condition.

lEIZEjJiEZﬁ? Relationship of Electrode Potential of Dynamic Drive VFD |

FEAR AIRONHIAL

ZEVU NSRBI WK B BT I o BAAR S HIAR B Ak 2 v o PR AR A

R S O — T JEA R RN B AR RS P R . ST RS R g, R T
e mi e | LR 25 0 L A M B T
FiI;uantM Potential T2 Cgﬁngrid éﬂggﬁ;(\;/ré?tage
5 Flment Voliage | (eb.ec) Z‘C"C’:z‘;j'éi The figure shows relationship of electrode potential of dynamic driven
/Y TEN e s Gut o bias VFD. Anode and grid supply voltage is the sum of anode or grid voltage
?E&W&OFW@@ and cut off bias voltage. Filament bias voltage(EK) is required to prevent
Anode,Grid OFF Potential S —— improper illumination.
Relation of Potential in Dynamic Driving
l Wk FAPAIRIE S FE  Timing Chart of Grid (Digit) and Anode (Segment) Signals |
FIAES IR, LEM e T B 3h4aHl, FHARAIE 52 S e 1) 25
! | R, MM R RS RN TEIREZ S BIFEE L. 20 3. 4t
L» | I N
16 T g —
RG22 (LSD)
26 L - - R
N This figure show the timing chart of the grid (digit) and anode (segment)
g % I & ignals. The individually pinned out grid tedly and tiall
= — signals. The individually pinned out grids are repeatedly and sequentially
Digit 4G { driven per the wave forms in figure. Anodes that are to be illuminated are
Sl o 3 driven synchronously with their corresponding grid. The figure gives an
o L [1 T RN example of which segments to drive for the characters "4,3,2,1" to be
oLz (MSD) o illuminated under grids 1,2,3 and 4 (1G, 2G, 3G and 4G).
— a_,_l_,_l (¢ ,—L . I;Jlseu}/\ll;ﬂdth
(50 B 1 PSS I W [ R A Wi
o=
B e S oy IR o S 0
I » al
Segment e 1
Signal bk _a
1 f/ g /b
L Ul NE
e I
Dlgmgﬁonl'.%_ _5__ _:_ _ _/_ ,'
MR (Ar%0 B (AN (55 R

Timing Chart of Grid(Digit)and Anode(Segment)Signals

IGHHE AONIFIES, BRI o £ gZEEIZNON,
SAEIGRRN4; AR RAE2GY 3Gy 4G BR3Y 24 1o

The timing the grid 1G is on, and the anode b, c, f and g is on.
It shows 4 on 1G, 2G, 3G, and 4G also shows 3, 2, and 1 same as 1G is driven.



[ 2R &I AE  Driving method for full dot matrix

W& IRz R A FE
Structure Principal of VFD operation Timing chart
@&ﬁ%@
o rid assignment 1‘0 2G a‘e T1| T2| 73| T4 | T5
£ ‘ :
g 12 ro 1
2 4 ; 4 4 s Filament o6 I 11
o S @10 @1l ... =
o I;iﬁ Grid 3G
o
S i , 2o 2 B2 2% mm
0 R - T 1 [T Anode 51
o ih Example of wiring @1 1 1
OIE ©s2 S-2
3 Os3
n @S"' S_’:
3. 4
X
FHE
Front view 1G 2G 3G 4G T1| T2| T3| T4
16— 1
o JAR
g N éU . . Ué Filament 26 — U 1
< & i 36 ——] 1L
Ed © O © Grid
S
o b — = s
— node S1
= 2 LR -
Lighting area
MR s3
Cross view o o o o
[ # A EMRIEEN /A% Driving method for universal driving
1G 2G 3G N ! o
T1 To 13 T4 T1 . 1 i [ . 1 . At Anode connection table [tk 74 Anode timing chart
! ! ! ! ; 5 <K ' DD 1G 26 3G 1G 26 3G
1G 1 1 1 1 ; 0_1[!,_'] : 2 E> N P1 1a 2a 3a P1 T T2 T3
| | | | g 1«[ I‘bi ’ I ; / , 5 P2 1b 2b 3b P2 | T T2 | T3
2G | | | | N [ e T e T P3 1f 2f 3f P3 T T2 T3
| | | | ; lgl te I_’ f I_/ 5 P4 1g 2 3g P4 a8 T2 3
3G oo Fomemmnes e “ P5 1c 2c 3c P5 T T2 T3
‘ ‘ ‘ ‘ - *’”;f”f% ,Gﬁridjsf e, | P8 | e [ 2 [ s P6 | TI 2 | 13
A %f%@i%ﬁ&ﬁzsgm (B, A% oy 1d 2d 3d P7 T T2 3
Grid timing chart ° P8 0 « D‘> Ps e T2 T3
The pattem_with more than one grid. P9 oo > P9 T1 T4
(> ) is luminous to be powered on them
at a same time.
Iz s (MCUEZEIRS))
Example of Electrical Circuit for Driving VFD (Micro Controller Direct Drive)
CPU
5V oo 1 ( 11
Carul P (n-2 R o ISR
?gﬁ;ﬁ PORT1 2 P o R 1 4 R R 35 1 M CU BB 3K 3 VED
" n AR,
GND i AR R S A
L :
T PORT2 .1
VFL n
An example of VFD direct driving using a
microcontroller with high voltage output ports is
V/a

shown in this diagram.

»
P

Ak LU B
Cut Off Bias Voltage




Peripheral Application

VFDAIRFIC (FF EIE 51C)

Driver for VFD
PERS IS A& 1C) A
O AEIIRENEE (BB /FRiERH
W E BB s MBSk s a3 FAE R B aK
HIVEDE E HLE . 20 0B VED Lo

(MDriver (Serial In-Parallel Out

Driver of this type has built-in shift register and latch. It is
commonly used for static drive VFD, high voltage drive
VFD or VFD with large number of ports of display.

Maker Part Number nggéte gg:ﬁ; Number of Ports
uPD6700 18V Positive 47

NEC 1PD16306 80V Positive 64
uPD16310 80V Positive 40

ORI ML9271 18V Positive 48
ML9272 65V Positive 40

PTC PT6305 70V Positive 48
PT6306 70V Positive 64

Q=+ BRI B2 N EXLFFE)
LEGEAES X7 AR, O AT TR .

(3Controller Driver 2 (with character fonts

This type of driver is commonly used for 5x7dots display
pattern. Character font is preregistered.

Q= g2 AR TN 8 1

WNFFRIRShE:, AT A Shim R R,

BERRIBRE A —R, wal A Bor N A,

@Controller Driver 1

Driver of this type has display memory. It can generate grid timing by itself, Once data is send, display image can be

maintained.

Maker | Part Number \?(:.;:g;te gg;ﬁ; Number of Ports Maker | Part Number \?Olﬁg;; ;S;:j; Number of Ports
HT16511 35V Negative |8GX20S~16GX12S PT6311 35V Negative | 8GX20S~16Gx12S

HOLTEK| HT16512 35V Negative |4GXx165~11GX11S PT6312 35V Negative |6GX165~11GX11S
HT16515 35V Negative |4GXx24S~12GX16S PT6313-S 35V Negative |4GX12S~8GX8S

JRC NJU3426 45V Negative | 14GX16S PTG PT6315 35V Negative |4GXx24S~12GX16S
NJU3427 45V Negative | 4Gx285~16GX20S PT6315-S 35V Negative | 4GX12S~8GX8S
uPD16311 35V Negative | 8GX20S~16GX12S PT6351 35V Negative | 12GX16S~16GX12S

NEC uPD16312 35V Negative |4GX165~11GX11S PT6355 35V Negative | 7GX18S~10Gx16S
uPD16313 35V Negative |4GX16S~11GX11S PT6324 35V Negative | 16GX24S
uPD16315 35V Negative | 4GXx24S~12GX16S SANYO | LC75725 45V Negative | (4~11G)x438

@iRERIERHE K588
PAMERZEH AR EE, TERBI(DUTY) N2
HIIK B, T 50 B R R A i sk . 3k
B LA N3 2 5077 e (Triplexdk )

(@Duplex Drive for Automotive Batter

This type of driver is specialized for duty=1/2 driving

Maker | Part Number %ﬁg:; ggr\;\;)el; Number of Ports conditions using automotive battery voltages. Some
HOLTEK| H16514 | 50V _| Positive | 5x7do-24digits 2rows driver also have dimming and key scan function.
JRC NJU3430 45V Negative | 5X7dot*16digits
RENESAS | M66004 | 40V _| Negative | 5x7dot-16digits Maker | Part Number | ot | POWer |y ner of Ports
oltage Supply
ML9203 60V Positive | 5X7dot+16digits 2rows ML9212 18V Positive 3Gx32S
» ML9208 42V Negative 5><7dot-16di§i1s _ ML9213 18V Positive 3Gx56S
OKt32494| ML9209 42V Negative | Alpha Numeric*16digits okrs| ML9226 185V Positive 3Gx32S
ML9286 80V Positive | 5X7dot-20digits ML9227 185V Positive 3Gx27S
ML9289 42V Positive | Alpha Numeric-16digits ML9228 18.5V Positive 3Gx82S
PTC PT6302 45V Nega?ive 5><7dot'16digits LC7573 18V Positive 2Gx19S
PT6314 70V Positive | 5x7dot-24digits 2rows LC7574 18V Positive 2GX37S
LC75710 50V Negative | 5X7dot-16digits LC75741 18V Positive 2Gx53S
SANYO | LC75711 50V Negative | 5X7dot-16digits LC75742 18V Positive 2Gx41S
LC75712 | 50V | Negative | 5x7dot-16digits SANYO e Y o 3GX88S
LC75754 18V Positive 3GX%x24S
LC75756 18V Positive 3GX%X528
LC75757 18V Positive 3GX418
kS - =]
BRUE(NEVFDIEENER)
Micro Controller (built in VFD driver)
Maker Type Parts Number Pe(lgli(:)ge VF(E oli')tr;;/er \? ;:g;; ;'S;olpel; Notes
FUJITSU 16bit MB9OO0M405 Series 100 60 43 Negative
HT49RV3/HT49CV3 52 22 30 Negative
. HT49RV5/HT49CV5 56 22 30 Negative
HOLTEK 8bit -
HT49RV7/HT49CV7 100 22 30 Negative
HT49RV9/HT49CV9 100 28 30 Negative
uPD789871Sub Series 52 25 45 Negative
NED 8bit uPD780208 Sub Series 100 53 45 Negative
1PD780232 Sub Series 80 53 45 Negative
16bit uPD784976A Sub Series 100 48 45 Negative
MN101C87 Series 64 26 40 Negative
Sbit MN101C88 Series 100 53 40 Negative
PANASONIC MN101CA3 Series 100 53 40 Negative
MN101CA5 Series 112 57 40 Negative
32bit MN103SD3 Series 100 = = - CIGVFD display controller
RENESAS 16bit M16C/39P Group 100 34 45 Negative
SANYO 8bit LC876 Series 100 52/48 40 Negative

454 PSR Bl %

Custom drivers for clock are also available.

Maker | Part Number \?;Iz;te gg:;; Number of Ports
HT16561 18V Positive | 12H static

HOLTEK HT16562 18V Positive | 12H 1/2Duty
HT16565 18V Positive | 24H static
HT16566 18V Positive | 24H 1/2Duty

OKIE3v494| ML9298 18V Positive | 12H 1/2Duty

HEIEE Y Booster Circuit
FA R SRS A TR RE AN R, R
[ 75 20 AN = AR A

If some driver ports do not have enough output
capability, external transistor can be connected as
shown below.

VDD——

FHLESE I L
| Booster Circuit

VFL—e—



eIth

Filter

(1)IRESXTELEE  Improve Contrast

VEDERTBIZEGIR, KSR BRI T A0, 22 /MR G
B, AR R TS O U FE AR . A T B Ik AR, £
JHIESC R AAMBISNE R, $EE L ERRA M. S5, thn LA
NIBAL AR VEDI N EBA . — M b, & A RN
20~40% , ZEFFIIE H5~20%.

The phosphor that is display segment in VFD is almost white. If the light
from the outside shines the phosphor, the contrast between on and off
segment gets worse. The optical filter avoids the reflective light on the
phosphor to improve contrast and readability. And also, it has an effect
that the structure inside of VFD is difficult to be seen. The transmissivity
of the optical filter is generally used 20~40% in commercial application,
5~20% in car application.

(2)Z#EiE Color Modulation

MWt REE BT LA AR K.

A) P
WAz B S m . Gl se ) ek, A FIEE G
Jo, BRI RHEROSEXEN AR B, BinaaR
(H#EPEaER) MEthdsE, TR RHA6. 4k
PAgg o) B b e asimo RE L 00O, Fae
PG I ESEER, AR IEE i ik B 75 e

=

B) 42 i (O HY 2l 5
5 A BOER R8RS B AT B

J6R Filter

(3)#R#AVFD Guard the VFD

BV EDAE B, 6 i A b T S, BT AT AR AR
1o FEEMAAIARGE R4 L, ST B B AR ONUFIRT L B R
R LAZE A FH s 068 1 325 B D AR AR AR 25 15 e B JRE A L o RS
B, E SRS R EIE) BT, I LS TR 4 RO
o

AT B EVEDAMNE H AN RSB S:, °T LATEVED Y S FEB 73-1
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Light from the outside

S IRETH Reflective light from the outside

iAo
Filter

The color of light can be changed through the optical filter. Some
examples are shown below.

A) Changing the Color

The color green is high luminous and has a wide spectrum. It gets
appropriate color from blue to red combined with various optical filter.
Pink filter (color is almost wine red) can turn the color to white. The
various colors of phosphor have been developed. Used red or blue with
main color green, the optical filter of color close to red is difficult to
transmit the blue light. The blue light is hard to be seen because of the
characteristic of the filter.

B) Improvement of Color purity

By using same color filter as luminous light make the color more vivid.

VFD is weak to a high pressure and a shock, since VFD is made of glass.
It needs a guard cover. The optical filter is used both as improvement of
set appearance and as improvement of contrast. So that the filter of
commercial equipment like audio and video set is made of
semitransparent plastics like acrylic resin. In case of using filter in
practice, please consult with filter manufacturer and confirm the real one
carefully.

To avoid diffused reflection on the glass edges, glass edges should be
masked.
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Holder
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HMPurpose of VFD holder

+Position of VFD can be fixed.

*It works as a guide to insert VFD lead to
PCB hole.

HPlease take the following points
into the consideration for the VFD
holder design.

1. Datum line is designed to the glass
substrate. The front glass plate must not
be used as datum plane.

2.The lead cut edge is remained at
opposite side of the lead out. Normally
this dimension is specified as 1.5mm
Max.

3. 0.5mm stand off is recommendable to
prevent the washing liquid from
remaining.

9&1'&4%/%@

BIMGTL
Lead Guide

S-S FL o AT R
Guide for Stagger Lead Out

ENENENENANRY Y

A B ES

HEE AL
Guard for Exhaust Tip

Holder Insertion

HEALAL
Hole for Metal Cap of VFD

4. The design that tab has a tension for
VFD to absorb the tolerance is
recommended.

5. Please make a hole not give stress to the
metal cap for exhausting.

6. The excessive sealing paste (within the
tolerance of outer dimension specification)
should be considered.

7. Designing the holder to stagger lead out,
PCB design can be easier for the smaller
lead pitch (1.5, 1.25mm). Since every
other lead tilts bisymmetry direction, the
following points should be considered.
+Lead tilt angle should be minimized to

avoid difficulty for inserting the leads
into the holder.

*The gap between lead out portion of
holder and PCB should be minimized.
+It is recommended to attach the holder

to PCB first, and then insert the VFD.
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Futaba VFDs are designed and manufactured to satisfy the reliability tests shown in the below table. 108hour of MTTF was confirmed in accordance with
field experience. Luminance life expectancy is designed to satisfy the requirements of the application fully. For consumer application, the life expectancy
is estimated more than 30000 hours.

OdE i XA
O:Applicable  X:Not Applicable

i o A &
o =| R K H Application
Test Item Test Conditions — % i
Application |Automotive Use
Vst | TN, DUE R R 521000/ Q Q
Life Lighted for 1,000 hours at room temperature with applying the rated voltage.

w3 A | TREBIRET, LONE44G. HF2000cpm MO JT F14/NE, YL ZBT T2/ NS o

L5 - Vibration Fatigue Lighted 4.4G acceleration, 2,000 cpm vibration applied for 4 hours in the X and each 2 hours in the Y and Z directions. X Q
=
# 8 B 31 E | Tes2CRUMEIRMG T, LABUE B SR 96/ NI x O
FS4 S High Temperature Operation Lighted for the period of 96 hours at 85+2C.
o
= o 5 ~ B —
=B & W 3 AE | T40:3CHUYEIRMT, CAUE B S5Eo6/ N x O
FeRS)
;; T Low Temperature Operation Lighted for the period of 96 hours at —40 +3°C.
S 853C
o E E I oo ABUERLESRSE, M5 EFR.
A X O
Temperature Cycling ] = — -80*%c  Lighted, subject to the specified test conditoin as shown for 5 cycles.
" 305 ' 155! " 305 ' H54

KT22MEA1209% 2 BE L, A M2 RAEFR.  (FHAR-SHHARAS I )
T2z F % _‘

Filament voltage at 120% of the rated voltage and 20,000 cycles without O O
Heater Cycling voltage applied to anode and grid.
‘ 10% |58
moOdR R B | ARSEIRET, Test2 CHUEIRMT T, UE 72/ O O
High Temperature Storage Unlighted, subject at 85+2°C for the period of 72 hours.
@
9] y . —
e | | W B | AESBRET, To403CRIERMT, B2/, O O
- c
i g Low Temperature Storage Unlighted, subject at —40%3°C for the period of 72 hours.
iR c
= o 8573C Y
3 #h h a4 wrpo RIERAET, ST O O
ol Thermal Shock } £ \._,} } } -s5t3c  Unlighted, subject to the specified test condition as shown for 5 cycles.
305 ' 55" " 30
WOE O B | AEEIRETE, T40£2°C, HXEE0~95% I EIRM T, B 6/ N . O O
Humidity(Steady State) Unlighted, subject to a relative humidity of 90 to 95% and a temperature of 40+2°C for the period 96 hours.
- - PAYRIR 1. 5mme 0 10~55Hz, FHNERR 440, XX v 2305 144
& (1) | NN R AERRE) O O
Vibration(1) Unlighted, 1.5mm total excursion, 10~55Hz frequency, sweep time cycle 1 minute vibration applied
for 2 hours in each X, Y, and Z directions.
” B IR EEAG %855 ~200Hz, FHEIRI 0P RIS, XX Y. ZHJ7 A5
i ;(2) | VNI CRESERES) % O
- Vibration(2) Unlighted, 4G acceleration, 55~200Hz frequency, sweep time cycle 10 minutes vibration applied for
4 8 2 hours in each X, Y, and Z directions.
=D
%5 AR 100G AEFIRTAlomss IR IESL BT, X X7 v Yo Y v 20 27 Hh
” § h hin %ﬁﬁﬁ‘%@, Aih180E. (I,‘iﬁh?&) O O
-‘ X Shock Unlighted, 100G maximum acceleration, 6ms duration time, half sine wave 3 times in each X, X', Y, Y',
* O and Z, Z'directions(18 times in total in unlightedstate).
B S
D e | + 0 ke = I»
52 Ci) I M| SIITF230 £ 5 CRIEER, BB O O
o Solderability Immerse in a 230£5C solder pot for 5 seconds.
18O M| S80S CRRGNF, Bk, O O
Resistance to Soldering Heat Immerse in a 280 +5°C solder pot for 30 +2 seconds.
- g 2 : TES R RT R E— 1 250gMIRkNS, T3 RooE A, FREFRAE N
ELE R 1R, HeRIEE O O

Terminal Strength . - .
A 2509 weight, bend 90°and then return to original position, 3 cycles.




e LEEESEM

Proper operation cautions
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A This sheet shows some important points for handling and driving VFDs.

When a VFD is driven dynamically, flickering may occur as a result
of driving frequency. This phenomenon can be resolved by
changing the driving frequency. When designing, please note the
following.

(1)The driving frequency is too low

When the display and the observer are not moving, flickering can
occur when the driving frequency is below 50 Hz. If the display
and/or the observer is moving, flickering can occur even if the
driving frequency is above 50 Hz.

(2)Interference between filament frequency

and grid scanning frequency
The filament is used as a cathode. When the cathode potential is
changed by the AC power supply voltage of the filaments, the
effective voltage of the anodes and grids is changed. This can
result in interference between the frequency of the AC power
supply of the filaments and the grid scanning frequency, which
could cause flickering in the display. It is recommended that the
filament driving frequency stay above 220 Hz.

(3)Interference between resonant frequency of filaments
and the frame frequency

Each filament wire has a natural resonant frequency. When a
mechanical shock is applied to the display, the filaments will
vibrate. When a filament vibrates, the distance between the
filament and the grids change, causing the frequency as that of the
filaments. Flickering occurs when the driving frequency of the grids
is almost the same as the resonant frequency of the filaments or a
harmonic of it.

HUn-balanced Lighting

1) Cut off bias voltage is not sufficient
Segments luminesce when a positive voltage as referenced to the
filament is applied simultaneously to the anode and grid. When
either the grid or anode voltage are lower than the filament
potential, segment luminescence ceases. To turn a luminescing
segment off the anode or grid must usually have a negative
potential to that of the filament. This negative potential is called cut
off bias voltage. Partial lighting may occur if the cut off bias
voltage is not sufficient for the AC filament drive . The cut off bias

voltage called out in the specification is calculated using sine wave
filament voltage and filament center tap condition. The side tap
bias condition may cause a greater amount of unwanted lighting if
too low of a voltage is applied.

2) Blanking time is not sufficient

Blanking time is required between grid on times to prevent
unwanted partial luminance of a segment that is off. The bottom of
the grid waveform tends to be rounded, particularly when it
transitions from on to off. A blanking time of 20 microseconds is
typically used.

3) Grid or Anode drive pulse has spike noise

If the driving pulse has capacitive noise, partial lighting may occur.
Adding a capacitor or resistor between the negative power supply
and the output can solve this problem.

HFilament Voltage

1)The life of VFD’s depend considerably upon the cathode
temperature. The filament voltage is properly applied within the
rating to achieve uniform luminance. Brightness should never be
adjusted by changing the filament voltage.

2)When a VFD designed for AC filament voltage has DC filament
voltage applied, a brightness gradient will be caused horizontally
between the digits. Thus, only VFD’s specially designed for DC
filament voltage should be used in such case.

3) The value of the filament voltage shall be set so that the effective
r.m.s. value may coincide with the rating;even when the waveform
is different from a sine wave.

4)The cut-off bias (Ek) should be applied to the center tap provided
in the filament transformer;or a neutral point in the filament
circuit.

HLuminance Adjustment (Dimming)

When VFDs are used for clocks or in automotive applications, it is
essential to be able to adjust luminance according to ambient
brightness. To decrease the luminance, the grid scanning is
maintained and the pulse width of the anode and grid outputs is
decreased. Luminance is proportional to pulse width. Flickering
may occur if the frequency is improper. Please see "Notes for
Handling Futaba's VFD."

HHandling And Assembly

1)Be sure to handle VFDs with gloves or finger cots to keep the
lead soldering from deteriorating and to keep the surface of the
glass clean.

2)During lead bending, the leads should be bent a minimum of
2mm from the substrate edge so as to not chip or crack the
glass.

3)VFDs should be properly packaged in order to keep the glass free
from cracking and chipping, and to prevent the displays from being
subjected to excessive shock and vibration.

4)Since the exhaust tube is the most fragile part of a VFD,
sufficient area should be allowed for mounting of the display in
order to protect the exhaust tube from coming into contact with
other parts or any part of the equipment case.

5)In the manufacturing process, care must be taken to protect the
exhaust tube and glass package.

6) Exposure to strong ultrasonic waves for an extended period can
cause filament breakage and phosphor pealing. Ultrasonic
washing should be avoided.

7)Acids and alkalines easily affect the glass materials used for
package sealing. Care should be taken when selecting a
solvent such as flux. When such solvent must be used, sufficient
washing is required.

8)VFDs should not be subjected to more thermal shock in a
soldering process than is applied during reliability testing.

9)Itis recommended that a holder be used to attach VFDs to a PCB.

HETransportation
Futaba VFDs are carefully packaged to prevent mechanical defects or

surface scratches during transportation. Futaba factory packaging
should be used by customers for transportation.

Avoid long term storage in a place having a salty or sulphurous
atmosphere, high temperature, or high humidity. These conditions could
lead to deterioration of lead soldering, degradation of the insulation
between leads, and lowering of glass surface clearness. In the case of
long term storage, displays need to be re-aged.
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VFD#EIR

VFD Module

FiE Block diagram
DU R i A6 Example of message display module
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A VFD module is a highly sophisticated man-machine
interface which consists of a vacuum fluorescent display,
controller, anode/grid driver, power supply circuit, etc.
Compact and lightweight design,suitable for most
equipment, with simple connection to a host system.
FUTABA VFD modules allow easy interface design
(e.g.drive circuit design) and feature enhanced luminosity,
visibility, life-time, reliability and ease of maintenance.
FUTABA VFD modules allow timely product release to
market and improve the

man-machine interface.
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Custom design module
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Futaba develops highly customized modules corresponding with

customer's needs.

Custom design module realizes optimum design for individual system
applications by applying graphics design, controller, software for function &
communication with utilizing peripheral circuits for the system.

Our custom solution makes your system design easy & simple, and save you
time & cost.

B Customized design
*Applying original graphics design for VFD.
+Optimum VFD design with package size, luminance,color assignment, etc.
Develop custom designed software for display function and communication.
-Utilizing Alphabets, numerals and other character fonts for various languages.
-Employing various interfacing circuit & protocol design.(parallel, RS232C,
USB etc.)
*Built-in power supply unit for required power source in the system.
+On board design with key switch, indicator and other peripheral
circuits & components.
*Design for housing case and shielding, etc.
We are ready for your various demands. Please contact us with your
details.
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Typical interfaces

#1T Parallel
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USB Universal Serial Bus
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CAN Controller Area Network
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HESUMMARY
A communication system using parallel signal lines which transmits ASCII
or JIS codes using data lines (4 to 8 bits).

HESUMMARY

A communication system to transmit data bit by bit. There are two types;
a synchronous and an asynchronous type. Communication speed (baud
rate) can be set.

HESUMMARY

A system to transmit data using the CPU’s address-bus, data-bus and
R/W control line.

Like the case of memory access, parallel communication is available.

HESUMMARY

The industry standard for an asynchronous serial communication for
general use. Display is controlled by transmitting JIS code, etc. Good
noise protection. Communication speed (baud rate) can be set.

HESUMMARY
A system using serial communication for multiple point bus connection.

HESUMMARY
The PC industry standard for high speed serial communication.
USB typically connects peripheral devices of a computer.

ESUMMARY

Infrared data communication (a communication system using the output
of the infrared data communication of a cell phone).

It is necessary to confirm the availability of this feature on any particular
cell phone.

HESUMMARY

A communication system using ISO standard protocol for automotive
serial communication.

High speed real-time processing, long distance transfer are available.

ESUMMARY
High speed communication using low signal lines is available.
This is for short distance communication.
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Full dot matrix display module series
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The full dot matrix display module series uses a built-in custom designed

controller, and achieves very simple connection to the host system.

The compact lightweight and slim design makes it easy to build the

modules into various products, and achieving optimal man-machine

interfacing quality with excellent visibility.

B Graphic display is achieved simply by saving display information to the
module's RAM.

M Allows direct connection to system bus.

MBuilt-in power supply circuit (DC/DC converter) enables easy operation.

NEW> #7& New Products

Full dot matrix display module series specifications %1 RFEMBBTHE,  Fontless type can be prepared.
" _ . 5 HEEERS
Paﬁr:fINunﬁ)er Numb’ee_ir‘?Dots [;Iiglsgﬁ:era Df‘ IEItEch Outget;;i’nirzi-ons In%r fEce PEOEV\:E ClonPs?Jvrvneprtion iéﬁ i}f
(WXH) (WXH) (mm) (WXH) (mm) (WXHXT) (mm) Supply o)

GP1209A01B 112x16 | 525x11.5 | 0.47x0.73 | 80.0x36.0x13.1 |8bit ParalleVRS-232C| 5V 1.3 /é\;‘igﬁgr?;//'éﬂ'r‘;%fén
GP1209A04A MEW | 112x16 | 52.5x11.5 | 0.47x0.73 | 80.0x38.0x15.9 :é’;ﬁg;fgﬁ:jssgéﬂ 5V 1.0 /Q;‘igsgﬁ;//'éﬂ’r‘;%fgn
GP1184A01A 140x16 | 69.9x11.5 | 0.5x0.73 | 116.0x37.0x13.7 |8bit Paralle/RS-232C| 5V 1.4 /?Lﬁgigﬁéﬁ'éﬂﬂifén
GP1184A01B 140x16 | 69.9x11.5 | 0.5x0.73 | 116.0x37.0x13.7 Eg;;g:‘r’gﬁc‘)‘jssg:ﬂ 5V 1.4 /g‘;gs‘gs;//'éﬂ?;%’:;n
GP1238A01A 192x16 | 124.6x10.2 | 0.65x0.65 | 180.0x40.0x24.1 8bit Parallel 5V 40 -
GP1198A01B 256x16 | 166.3x12.7 | 0.65x0.8 | 230.0x40.0x29.0 8bit Parallel | 5V,24V | 3.7 -
GP1112A03D 128x32 | 57.5x14.3 | 0.45x0.45 | 88.0x44.0x20.7 8bit Parallel 5V 2.0 Japanese 1
GP1120A01D 128x32 | 83.1x20.7 | 0.65x0.65 | 130.0x38.5x22.2 8bit Parallel 5V 35 Japanese #1
GP1127A01B 160x32 | 71.9x14.3 | 0.45x0.45 | 130.2x43.0x26.2 8bit Parallel 5V 25 Japanese 31
GP1152A01A 240x36 | 149.8x28.6 | 0.61x0.8 | 205.2x62.0x30.0 8bit Parallel 5V 5.0 -
GP1135A01B 160x40 | 132.7x33.1 | 0.83x0.83 | 190.0x64.0x30.1 RS-232C 12V 45  |simplified Chinese
GP9002A03B NEW | 127x64 | 57.0x28.7 | 0.45x0.45 | 108.0x57.5x20.8 |8bit Parallel/Serial| 5V 25 Jap??gfeea/fgqese
GP9003A01B 127x64 | 77.8x39.1 | 061x061 | 1345x615x20.7 | 8bit ParallelSerial 33vsv | 39 |apanese/Chinese
GP9002A01B 128x64 | 57.5x28.7 | 0.45x0.45 | 103.0x53.5x22.2 |8bit Parallel/Serial| 5V 25 |Japenese/Chinese
GP1118A01B 128x64 | 83.1x41.5 | 0.65x0.65 | 140.0x68.0x29.0 8bit Parallel 5V 5.0 Japanese 1
GP1128A01B 160x64 | 71.9x28.7 | 0.45x0.45 | 125.0x56.3x29.6 8bit Parallel 5V 3.8 Japanese 1
GP1129A01B 192x64 | 86.3x28.7 | 0.45x0.45 | 145.0x56.3x29.6 8bit Parallel 5V 43 Japanese %1
GP1205A01B 256x64 | 115.1x28.7 | 0.45x0.45 | 159.0x50.0x23.5 8bit Parallel 5V 5.0 Japanese 1
GP1212A02A 256x64 | 115.1x28.7 | 0.45x0.45 | 159.0x50.0x21.2 |RS-232C/USB20/KC| 5V 48 Japanese
GP1157A01B 256x64 | 115.1x28.7 | 0.45x0.45 | 159.0x50.0x21.5 |8bit Parallel/RS-232C| 5V 45 Japanese
GP1160A02B 256x64 | 163.7x38.3 | 0.64x0.6 | 220.0x60.0x23.6 RS-232C 5V 7.5 Japanese
GP1150A01A 256x64 | 163.7x40.2 | 0.64x0.63 | 230.0x88.5x29.3 RS-232C 24v 7.2 Japanese
GP1193A02B 190x80 | 89.2x37.5 | 0.47x0.47 | 136.0x60.0x26.4 8bit Parallel 12V 6.6 Jap??gfeea/fg?ese
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Dot character display module series
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The dot character display module series uses 5X7-dot matrix display
VFD and includes software and hardware.
MEasy display control is achieved using a one chip microcomputer on
the module.This reduces the work of the host system.
WParallel input/Serial input as standard.
MDisplay using over 200 fonts with a range of alphabetic characters,
numbers, Katakana, symbols, etc.
MBuilt-in power supply circuit (DC/DC converter)enables operation with
the single power supply.
M The LCD EMULATORS are compact, low power VFD modules with
standard LCD interface.

Dot character display module series specifications NEW #7% New Products
g & |pwam  weer | SFRT)OAERY EREAR oo an BEED ol
Part Number DigitsXRows | Character format (Vl\iilil); (cri:]?:]t) O(l\;\tﬁgl_?;ﬁf?r?;r;s ij‘ser'_s?_ Interface gz\ggl; Consumption Kanji Font
Definable font Typ.(W)

M16SDO08FA 16x1 5x8(5x7+cursor) 2.1x4.7 80.0x36.0x18.0 8 4/8bit Parallel/Serial | 5V 0.4 Alphabet/Numeral/Katakana
M16SD08FJ 16x1 5x8(5x7+cursor) 2.1x4.7 | 80.0x36.0x18.0 8 4/8bit Parallel/Seria | 5V 0.4 Alphabet/Numeral/European
M162SD07FA 16x2 5x8(5x7+cursor) 2.1x4.7 80.0x36.0x18.0 8 4/8bit Parallel/Serial | 5V 0.7 Alphabet/Numeral/Katakana
M162SDO07FJ 16x2 5x8(5x7+cursor) 2.1x4.7 | 80.0x36.0x18.0 8 4/8bit Parallel/Serial | 5V 0.7 Alphabet/Numeral/European
M162SD12AA 16x2 5x7 3.5x5.5 | 137.0x27.5x12.2 8 Synchronous Serial | 5V 1.0 Alphabet/Numeral/Katakana
M162SD13AA 16x2 5x7 3.5x5.5 | 137.0x27.5x12.2 8 Synchronous Serial | 5V 1.0 Alphabet/Numeral/European
M162SD17BA ‘NEW | 16x2 5x7 3.5x5.5 | 137.0x27.5x15.2 8 Synchronous Serial | 5V 0.8 Alphabet/Numeral/Cyrillic

M162MDO05AA 16x2 5x8(5x7+cursor) 3.7x7.4 | 122.0x44.0x20.6 8 4/8bit Parallel/Serial | 5V 1.7 Alphabet/Numeral/Katakana
M162MD05AJ 16x2 5x8(5x7+cursor) 3.7x7.4 | 122.0x44.0x20.6 8 4/8bit Parallel/Serial | 5V 1.7 Alphabet/Numeral/European
M20SD03GR 201 5x7 3.5x5.0 | 150.0x31.0x186 - 8bit ParalleiSerial | 5V | 0.8 | APnecefiumeriataiana
M202SDO1LA 20x2 5x7 2.3x4.2 | 100.0x35.0x26.3 4 8bit Parallel/Serial | 5V 1.6 Alphabet/Numeral/Katakana
M202SD16FA 20x2 5x8(5x7+cursor) 2.4x4.7 | 116.0x37.0x18.5 8 4/8bit Parallel/Serial | 5V 0.7 Alphabet/Numeral/Katakana
M202SD16LJ ‘NEW | 20x2 5x8(5x7+cursor) | 2.4x4.7 | 116.0x37.0x18.7 8 4/8bit Parallel/Serial | 5V 0.7 Alphabet/Numeral/European
M202SD08GR 20x2 Sx7scursor | 3.5x5.0 | 155.0x43.0x20.6 - 8bit ParalleiSerial | 5V | 1.8 | APnevefiumersiatakana
M202MD15FA 20x2 5x8(5x7+cursor) 3.9x7.7 | 146.0x43.0x20.6 8 4/8bit Parallel/Serial | 5V 1.7 Alphabet/Numeral/Katakana
M202MD15FJ 20x2 5x8(5x7+cursor) 3.9x7.7 | 146.0x43.0x20.6 8 4/8bit Parallel/Serial | 5V 1.7 Alphabet/Numeral/European
M202MD15DA 20x2 | 5xB(5x7+cursor) | 3.9x7.7 | 146.0x43.0x25.1 - RS-232C 24v | 25 | Abhebeliumen Kawana
M202MD15HA 20x2 | 5x8(5x7+cursor) | 3.9x7.7 | 159.0x50.0x18.6 - USB2.0 5V 1.8 A'phabet;ggggg/nKa*akana
M202MD20CY 20x2 | 5x7+Dpcomdescriptor | 5.3x9.0 | 204.0x49.0x25.6 16 RS-232C/USB2.0 | 5V 40 A'Ph?;gf(g';gﬁ;g'g;f;;gkana
M202MD12BA 20x2 5x7+descriptor 5.5x10.5 | 190.0x64.0x27.0 — RS-232C 5V 5.0 Alphabet/Numeral/Katakana
M202LD06BA 20x2 | 5x7+Dp,com,descriptor | 7.2x11.3 | 273.0x76.2x31.5 - 8bit Parallel/Serial 5V 5.0 Alphabet/Numeral/European
M202LD06BB 20x2 | 5x7+Dp,com,descriptor | 7.2x11.3 | 273.0x76.2x31.5 - 8bit Parallel/Serial | 5V 5.0 Alphabet/Numeral/Katakana
M204SDO02FA 20x4 5x8(5x7+cursor) 2.4x4.2 | 100.0x60.0x20.6 8 4/8bit Parallel/Serial | 5V 1.5 Alphabet/Numeral/Katakana
M204SD02FJ 20x4 5x8(5x7+cursor) 2.4x4.2 | 100.0x60.0x20.6 8 4/8bit Parallel/Serial | 5V 1.5 Alphabet/Numeral/European
M242SD04FA 24x2 5x8(5x7+cursor) 2.2x4.7 | 118.0x36.0x17.0 8 4/8bit Parallel/Serial | 5V 0.9 Alphabet/Numeral/Katakana
M242SD04FJ 24x2 5x8(5x7+cursor) 2.2x4.7 | 118.0x36.0x17.0 8 4/8bit Parallel/Serial | 5V 0.9 Alphabet/Numeral/European
M40SDO04GR 401 BXT-+CUrSOr 3.5x5.0 | 240.0x35.0x20.1 = 8bit Parallel/Serial | 5V 15 | AR
M402SD10FA 40x2 5x8(5x7+cursor) 2.2x4.7 | 182.0x33.5x18.4 8 4/8bit Parallel/Serial | 5V 1.1 Alphabet/Numeral/Katakana
M402SD10FJ 40x2 5x8(5x7+cursor) 2.2x4.7 | 182.0x33.5x18.4 8 4/8bit Parallel/Serial | 5V 1.1 Alphabet/Numeral/European
M402SD07GR 40x2 BXT-+Ursor 3.5x5.0 | 240.0x43.0x20.6 - 8bit Parallel/Serial | 5V 3.8 A roaan
M404SD01CA 40x4 5x7 3.0x5.0 | 230.0x60.0x32.0 3 8bit Parallel/Serial | 5V 7.0 Alphabet/Numeral/Katakana
M404SD01CB 40x4 5x7 3.0x5.0 | 230.0x60.0x32.0 3 8bit Parallel/Serial | 5V 7.0 Alphabet/Numeral/European

O ERAET ETHREMMIRERMEE: http://www.futaba.co.jp/en/display/d_dl/index.html
The product specification can be downloaded from http://www.futaba.co.jp/en/display/d_dl/index.html
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Information about Futaba Coi".

Network

]

(FUTABA (Europe) GmbH)

FUTABA (Europe) GmbH
Halskestrasse 9.D-47877 Willich, Germany
Phone:+49-2154-9430 Facsimile:+49-2154-943-200

M FE R E R £ 4t (Futaba Electronics Components Korea Co.,Ltd.)
#511 Daerung-Technotown 12, 327-32, Gasan-Dong,
Geumcheon-Gu, Seoul, Korea

Phone:+82-2-2029-7340 Facsimile:+82-2-2029-7334

RHEFREFL (7R HR2F (Futaba Electronics(Beijing)Co.,Ltd.)
PHEARXMELRHTRIERIZAEFX 145

A-14, Tiantan Dongli Zhongqu, Beijing, 100061, CHINA
Phone:+86-10-67050717 Facsimile:+86-10-67050576

EBBERRS (L) HIR2AA (Futaba International Trading(Shanghai)Co.,Ltd.)
i A\REME LEHERNRHERKIE720SEFREES A ESIEFE #B4553:200120
Unit F, 8/F., No.720 Pudong Avenue, Pudong New District, Shanghai, China 200120
Phone:+86-21-50366399 Facsimile:+86-21-50366386

EREERRS (LiE) ARAFRISAF

(Futaba International Trading(Shanghai)Co.,Ltd. Shenzhen Office)
i ARJEERYIT D il KIRERHES002SE X4 BB EREIBETISE

Room07, 13F,Office Tower, Shun Hing Square, Di Wang Commercial Centre, 5002
Shen Nan Dong Road Shenzhen, China 518-008

Phone:+86-755-8207-0299 Facsimile:+86-755-2583-0083

WM EFERS (BM) HR2AE (FUTABA Corporation of Huizhou )
R ARKEME FEBEMNPESHRATLFLR165 /K
Phone:+86-752-2627111 Facsimile:+86-752-2627118

EBE (Fi8) BRAE (FUTABA(Hong Kong)Corporation,Ltd.)
NO.33 Cameron Road, TsimShaTsui, Kowloon, Hong Kong
Phone:+852-2563-6141 Facsimile:+852-2811-0802

L=
} =
] ,,.-rl-l"‘-‘:_
?-:-.--l""""-r_ .y .-.

;‘:.‘5%%1%%%5&1’7)%5&5% FUTABA(Hong Kong)Corporation,Ltd.

AWM B FER AR 25 (Taiwan FUTABA Electronics Corporation)

PERESETHENIHORFFLE1S
Phone:+886-7-3646516~7 Facsimile:+886-7-3642876

Bl ED

PERESETESRXGARKITS11F
11F, No.31. Hai-Pien Road Kaohsiung Taiwan 802 R.O.C.
Phone:+886-7-3365777 Facsimile:+886-7-3329881
AdvEFT

11011 A4LTHEXHESBR5S3G29E (ALt KRE)
Room 3G29, No. 5, Hsin-Yi Road, Sec. 5, Taipei 11011, Taiwan, R.O.C.
Phone:+886-2-8789-5068 Facsimile:+886-2-8789-5069

FUTABA Corporation of The Philippines ——
120 North Science Avenue, Laguna Technopark-SEPZ, Binan,Laguna,Philippines
Phone:+63-2-843-2866 Facsimile:+63-2-843-2898

(FUTABA Corporation of The Philippines)

FUTABA DENSHI Corp.(S)Pte.Ltd.

FUTABA DENSHI Corp.(S)Pte.Ltd. ———————
152 Beach Road, The Gateway East, #23-08, Singapore 189721
Phone:+65-6291-9882 Facsimile:+65-6291-7391
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Headquarters
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Sales Offices
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Plants
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Overseas Affiliates Sales Offices
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Overseas Affiliates Plants
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(FUTABA Corporation of America)

FUTABA Corporation of America
Chicago office

711 E. State Parkway Schaumburg, IL 60173, U.S.A.
Phone:+1-847-884-1444 Facsimile:+1-847-884-1635
Detroit office

Phone:+1-734-459-1177 Facsimile:+1-734-459-1268
Huntsville factory

B A& 2 A FHERETAZ629 #B%: 297-8588  TEL.+81-475-24-1111 (& 41)

MRFE A FHEKERKERKIR080 Bi%: 299-4395 TEL.+81-475-32-6000 (E41)

Bk E o FHEEERR#I1-3%%KTechno-Garden B6  TEL.+81-43-296-5111 (&4)
ER%i: 261-8555

I |

HFEHHARER FrrEREBKEFTIFI080 #ig: 299-4395 TEL.+81-475-32-6111
FAX.+81-475-30-1066

RERFEL FHEKEMKEHEFI080 W% 2994395 15 | 81.475.30.0810 (241)

RABRFIE FrER AR AT HIR1080 5% 299-4395

TEL.+81-475-32-6005 (£41)
Ir

RARTHR. XARTHREFRHEES (BX)

BEEBEUR gHRmAREH-16-32 804 461-0027  TEL+81-52-933-6730 (&)
FAX.+81-52-931-8039

KB E A BT Kkpaie R 56-1-151 A KPrime Tower  TEL+81-6-6307-1101 (41)
13F HB4i: 532-0011 FAX.+81-6-6307-1105

101 Electronics Blvd., Huntsville, Alabama 35824, U.S.A.
Phone:+1-256-461-9399 Facsimile:+1-256-461-1059

[

i

-~

KET BHE

14492 Sheldon Road, Suite #370, Plymouth, MI 48170,U.S.A.
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Outline

AV 19484F2 H3H Established: February 3, 1948

B 225(Ls T8 A HIT Capital: ¥22,558 million

EWTY: RRERER ST S Stock Exchange: the First Section of the TokyoStock Exchange

SEREEE A TIssZ1EH T HIT Sales: 58,401 million yen on consolidated basis
HA468(22T2H JT HIG 46,822 million yen on unconsolidated basis

AL A F5263 A Employees: 5,263 on consolidated basis
H AR 1439 A 1,439 on unconsolidated basis

ZETT NS SR B Main Products: Vacuum Fluorescent Displays(VFDs)
GG TR R VFD modules
GGG 3k (VFPH) Vacuum Fluorescent Print Heads(VFPHSs)
M A Components for press die sets
TSR 4 JE AR Components for mold bases
HhEMR Precision plates
B Equipment for automation
2 I IS s il 4% Radio control equipment for hobby use
Dol FTCZe ki il i 4% Radio control equipment for industrial use
BLE A HBIURE TS il ) il i A 5 65 Parts for robots

K el 54 M Directors

President Hiroshi Sakurada
ORGP R

19484F  illid A SR I B B T s 70 i ol ik ekl (B2 T TI-EARA AR S RN )
HTE TR (AT T H-BACARR A BUT)
WA S EEMERSE . (AR MHEHET)
19704F LR R HE .
FrIG I AR S R Rt
19724F JFRAEF= BRIV A ATV BoR B BRI TR S E LS80 BoR T
19764F  FEENRE] FRAZOCBRB A TIREN M, BARE IR ER.
Tk st M BER I o
19824F  FF A AT A G (FLVED) 2O WoR Bt
19854F  JF & KA RERAE TJUMBOTRON | 467G TTRINIRIGHT |
19874F  FFIGAET 96 Bon s, FIFPOSHL. HUTHUGHIIL. FLREIR4F
19964F 2B TMAE (FED) H L.
19984F T & /NI R B LA F R E ET R 3k o
20014 JFUA4EVEDN BIKBNICH CIGVED.
20054F  FRURAE RIS AN 2 4 FE FIVED .
20064F TR 2 AME (FED) 336 F11.58%
20094F  BUHTDK MICRO DEVICE CORPORATIONJEY , FHIAEMIAAHIELE R FH(OLED) Hlk 55

History of FUTABA Corporation for industrial applications Digital read-out

1948 - Futaba Corporation established in Mobara-cho,Chosei-gun, to manufacture and sell radio receiver vacuum tubes.
Electron tube plant located in Yatsumi-mura, Chosei-gun, Chiba Prefecture.
- Tokyo Branch established in Kanda-Hanada-cho, Tokyo, and vacuum tube sales begun.
1970 -Manufacture of vacuum tubes completely shut down.
-Manufacture and sales of cylindrical multi-digit VFDs begun.
1972 -Develop and manufacture cylindrical plural digit VFDs for clock, stereo, measurement, etc. begun.
1976 -US automotive maker and Japanese automotive maker started to use VFDs for clock. Multicolor type and Dot-matrix type VFDs development begun.
1982 - Develop Front luminous VFD (FLVFD)
1985 - Develop Trinilight for Jumbotron
1987 -Manufacture VFD Modules for POS, ATM and interest rate display board begun.
1996 -Manufacture mono-color FED.
1998 - Develop Vacuum Fluorescent Print Head for Mini-Labo system.
2001 -Manufacture Chip-in Glass Display begun.
2005 -Manufacture high-density color dot matrix FIVFD display begun.
2006 -Manufacture 3" and 11.5" color FED display begun.
2009 -Acquired share of TDK Micro Device Corp. to enter OLED business.
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Product lines
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Tools punching sets

Labor-saving press machinery
Futaba has created a wide variety of
components and systems that reduce delivery
time and the costs involved in fabricating
press tools. Moreover, we have standardized
various components, starting with those used
in press and die sets. The company has also
contributed to improved productivity in the
tooling industry by developing labor-saving
machinery-including air feeders, automatic
reels, and many others-along with the Die-
matic system, offering dramatically enhanced
production efficiency.

Mold-base components

Precision plating

To assist in the streamlining of fabrication for
plastic molding tools, Futaba has developed a
standardized system of mold bases for use in
plastic injection molding. These
mass-producible mold bases ensure
consistency of quality, pricing, and off-the-shelf
delivery, helping to streamline production and
save labor throughout the industry.

Precision plating is widely used for mold-base
materials and the structural material of various
machinery and equipment.

Hobby-oriented radio control

Radio control is the hobby of dreams for
millions of people throughout the world. Today
Futaba boasts a position as the world's leader
in production capability and sales,
continuously expanding its line of products for
the serious modeler.

Radio control equipment for industrial use
The control technique we have fostered has
been applied to the development of industrial
radio-control systems. Utilizing their
technological advantages to the fullest extent,
these are formidable tools designed for work in
adverse conditions ranging from crane
operation and transport tasks to agricultural
chemical spraying and many others.
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& Safety information

@®Please read User's Manual and the Specifications before using the product.

@®Improper use may cause burning or accident.

@®The glass section is exposed on the vacuum fluorescent display. Handling the glass
section may cause injury.

@Serious injuries such as burns or electric shock and explosions may occur if the
warnings and cautions are not followed.

@Other facilities and equipment may be damaged if the warnings and cautions are not
followed.

ART AU, FOAYERE. (ERUEAIRT AT, RONRRRIE A

Specifications are subject to change without prior notice.

fHEELL Retailers

BDEFF2 U4

BAR FHEXERERHAZ629 Hi%297-8588 TEL: +81-475-24-1111 (Z41) Printed in Japan/ 10105000MI

http://www.futaba.co.jp/
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