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ZB Safety information 1 q
@Please read User's Manual and the Specifications before using the product.

@®Improper use may cause burning or accident.

~N — > b ]
@The glass section is exposed on the vacuum fluorescent display. Handling the glass N ——
section may cause injury. ~N \pu—_

@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.
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Specifications are subject to change without prior notice.
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@7 Y14~ ADVERTISEMENT

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

AEBEREGROTVET . WEBFI. VFDRETH R ,-ll 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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Including standard green phosphor, over 10 additional colors
have been developed.
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HESUMMARY

VFD is a display device developed with vacuum triode tube technology.

The phosphor is patterned on the anode in vacuum package. Electrons come into
collision with the phosphor to emit light.

IFEATURE

1.Superior readability, with high self-luminance.
2.High reliability long life.
3. The FLVFD (Front Luminance VFD) is available, offering a wide viewing angle.
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Principal of VFD Operation
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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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Stranbismal Figure of VFD
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Cross sectional view of VFD
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Exhaust ti As shown below large size VFD or clear background VFD
/ P may need an exhaust tip instead of a metal cap.
=

(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.
@cContact Lead

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

®Anode Electrode

The anode electrode consists of a conductor such as graphite.
®Insulation Layer

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

®Wiring Pattern

The wiring pattern connects the anode electrodes and grid to the metal leads.
®Grid

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

(DGlass Substrate

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

(®Leads

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

®Getter

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

The air is exhausted through this hole.

@Front Glass

The front glass forms the vacuum package.

@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.
@®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.

@@Through Hole

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

@Transparent Conductive Layer

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

@®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.

@Support

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

@®Metal cap

The metal cap seals the exhaust hole.
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VFD Products

B¥RTE VFD:Vacuum Fluorescent Display
BRETHRBEICEBNIC. RRTINAX,

General VFD; Excellent Readability

- mig= ESUMMARY

S F] Voo mz@omEebocmsens 0 o
77 I E‘_’%Epffiﬂ_'\f’—j/(izzﬁ} E%{Eéﬁw The phosphor is patterned og)fr.he anode in
e W 24 /_!‘E@—t‘“ﬁjﬁﬁ%/\g/*/7b~ vacuum package. Electrons come into

Gra (i EF+ERSERAIEET, collision with the phosphor to emit light.
wEHn
o E:> W5 BFEATURE
LB EEEGHEE LERE -SBELDTHRIMICEI T L. Superior readability, with high self-luminance.
4, 2. High reliability long life.
L 2 B - M A EEMA B EESTT, 3. The FLVFD (Front Luminance VFD) is

v ted 3 REFAELCINBFLVFD (RIERES
17) 6HIET,

AEFANLERRTE (FLVFD) Front Luminous VFD
BECTRTR/I\YVDFE AT DD TLULREA,

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

available, offering a wide viewing angle.

e e ESUMMARY
Structure VFDI. EF A HEAEICERLRE I} LEY, By employing thin film process technology,
=y FLVEDIZ. BIE7 O X&FIf§ 5 &ic  areverse side viewing capability is realized.
A &) BFFRECEMLYRET, WFEATURE
Filament | | | P . 1. Since the display graphic is located on the
UK @ L) W5 . :
Gri - Viewing Direction e e inside of the VFD front glass, a wide
: iz Ao LEREERTNICDOBICSAZERHD viewing angle is achieved.
v P RFBZECERNET, 2.The luminous plane is closer to the user.
< 2. R RABTEICHET, 3. Wider pattern area than general VFD.
Y-k Lead 3. —fXVFDEE L. NE 2 TU T H IR
UEY,

Y IWFHS—HARTE Multi-Color VFD
108 DB IEHS—TEULULRT.

Beautiful display patterns for more than 10 vivid colors.

W= ESUMMARY

VFDA®EIEIZT— 2B 108 EASE3hTLvEY, [Including standard green phosphor, over 10 additional colors
—— have been developed.

1.%68{tPBEBTT, EFEATURE

= N — . N 1. Multicolor is available.
2.BRALEOTIAVNI AMDRVEHRAL RN KB TEET, 2. High contrast and vivid color can be realized.

Futaba

I\1JUYyRVFD Hybrid VFD
NFET ALY, 2DDRT THIEICITE.

Clear information capability with characters and icons.

W= ESUMMARY
N1 TUYRVFDIE. BT AL RERETIVR YRR ZFER A hybrid VFD is the combination of fixed segments and a
E—ELEERETT . #RERERHRILERER reconfigurable graphic VFD.
X BICKBTB/-0 . BWRADI AT LIZE>/-RRHPEETE  HFEATURE
*9, 1. Text such as a kanji and a character icons are possible within
the same area.

Nraes ;;g Wi 2. For the miniature VFD, good readability is realized.
E@u (AdBa 1.BRX.ERE.SBRRIPARETT, 3. A 3-D display image is achieved by the reconfigurable matrix
2.EFREDTXAMKRRRTAALRRPTEEY, of triangular pixels.
BPEIDHEARTEICSVTHEIMOBRVRREREL

7,
4. ZATETRIVDTIVRY MY I XTI BN ERRER

BUET,

AT —FE(RTE (BPVFD) Bi-Planar VFD
2EBRTICEIDIBHEDZL. ILFEDH HRTOTHE

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

W= ESUMMARY
2DOT /=K . FUYRETHHD TS A ME—DDERIC  With two sets of anodes and grids, and one set of filaments
HEBEOIET 2BEREEHLELE, inside the package, a double layer of display graphics are

s realized.
s
1. OB SRR LT, MPEATURE

e 1. 3-D effect of display image.
2. &N S DIERDIRRPARETT, 2. Increasing information content.

U7 IN\vH559RVFD Clear background VFD
REIV7 OEHZEEROIGE, IN\vISIhEHIEDEI7YaFTIVERTZERIR,

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

W= HESUMMARY

Py - - 442 # 2 4 s Eliminating the insulation layer of the VFD, the clear
ﬁlﬁﬁﬁéfﬁzgfﬁﬁgé ;<?—%—(L\II;DO)&?5%E_'I?&§ background VFD has been realized. The rear side of VFD can
U7 /7?7 /M/FP%% 5 i_ “°VFDf%7ﬂ‘;E’ﬁ be seen through the glass envelope. Locating a desirable
DT =M EEBBL. NI FINTIINT Y TELBE T,  picture, artwork ,or backlighting, very unique display image to

T7yoardIVERTHAEETY be obtained.
Lt EFEATURE
1. FRBROH DRI 1.3D image

2. Can be combined with back lighting giving a unique display
effect and appearance.

2.8 DIEHERT

3.\ T SAhERBEDET o 3. Combined with back lighting, unique display effect was
4. WERERADDENEE S DOMER reailzed.

5. R RIVFZET7yar7 IV IERISERKE TR T 4. The inside of the product and the structure of the

movement are confirmed from the outside.
5. A display area is being attractive.
XUy T4 AVFD Metallic Face VFD
SEENEERZIFT OV v—JFEEZNA . VFDHTELE,

VFD which has metallic luster appearance is newly developed.

W=
TAVIHIZABAZ) IR E>TOBVFDTYE o VILN—RTF 1 — DR
RICRTBDIA—TEHbEBENTEET  I-NWNIEBLEEMTS

HHVET,

W5

VFDDBFENX. SIEE OFFHBREBEREMICEERBRUAHLVICARGT
T A —TAARBZEORTOA LTI HEPELET

WEE

TACIAN=HZ AT IVIERERFIRICHRELELE,
HESUMMARY

The front glass plate of Metallic Face VFD is coated with thin metallic layer.
Metallic Face VFD can match the silver colored body of a set better than
a conventional VFD. A gold color of the front glass is also available.

IFEATURE

This is the new type of VFD created by combination of the high self- luminous
and the thin film process technology. This VFD realizes excellent appearance
using for home audio display etc.

ESTRUCTURE
The latticed thin aluminum is formed on the inside of the front glass plate.

Ny7Z4baZyb
Backlight Unit

XFVYIITILAR&IVT7INYvIIS5IVK VFD

Metallic Face & Clear Background VFD

EEEEBREELTIT Ny T T T I RVFDDORENCAZ) T T 11 XEBNTHIET,

A semi-transparent metallic coating is located on the back surface of the VFD.

ARy 7 TTARATR

Metallic Face Glass
JUTINy 7T F7) K VFD
Clear Background VFD
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Features of CIG VFD

B CIGVFDOD#&E Structure of Chip In Glass VFD
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Example of Electrical Circuit for CIG VFD
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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.

FEATURE

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 IC,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

I VH
1 VDD
'l 1 GND

L1 Clock

T Data

MICRO
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Blank

AN
Wy

CIGVFD& iR

CIG VFD products

5x7RybhabO—5AEE 5%X7 dot matrix controller
F¥S5I9T7FVPARICEDEARZET VT,

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

W=
XvI78 74 M EREL . BEIRRA AIBER CIGVFD T
T RRRAMZHRELTWETOT. T—RICEEIHD

HSUMMARY
Automatic message display is easily implemented with CIG
VFD which has built-in character fonts. The built-in display RAM

T CETREMSLET . X v S ENHS—S TRNERIEETT . keeps di_splaying messages_until there_is achange in data.
Color shifting of characters is also available.
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L ZDINCETESS @Grid auto scanning

L SRk wEPANY) @ Characters ROM(Custom order available)
@ 1—H—FHEMAX+IV72RAMNE @ User definition character RAM
S BAMBERAREILIXvS74DHS— TMETFIRE  ®Section gray scale control
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H—=NyFUMRLRTIZPO—S5 Display controller for automotive battery level
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Multiple segments are controllable even at low voltages such as automotive battery level.
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With a built-in controller, operation is simplified.
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High luminance, high resolution and multi-color, all the latest technologies are integrated.
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HESUMMARY

CIG VFD is usable at automotive battery voltage.

A dynamic drive type is also available. Multiple segment displays,
such as 5x7 dot character, can also be used.

IFEATURE
@A triplex display controller type is available.
@ Some types have a built-in key scanning function.
@ Operating temperature: -40 to 85C
Storage temperature: -55 to 100C

HESUMMARY

Message can be displayed by writing data into the display RAM
using a simple command. The data written into the display
RAM maintains the displayed message on the screen until there
is a data change made by the automatic display function.

EFEATURE

@ No grid scanning is needed.

@#Displayed message or image is maintained only by writing
display data.

@ Load required for the microcontroller is reduced.

@Gray scale is available up to 16 levels.

ESUMMARY

16 ER TIERE4 N L/-CIGVFD T, BEEHZ RIC CIG VFD with a built-in function to display data in 16 gray scale

SUEGBREPFREE LY  REDP R LELELS,
WS

QEERTR

OSIEE . SRl HREERE
QOHEENFEREELTRT
OVINFHT—T5T71v 7KK
QHURFAD2ELULDEIEE
QEZEYF0.4mmiUT

EBEEEOITIVFYRINITIRFLATUA,

Ultra-high luminance, full dot matrix display
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levels. Based on this gray scale capability, a variety of images
can create an attractive display.

IFEATURE

@Picture expression.

#3-D effect is represented with high luminance and high
resolution.

@ Capability of superimposing text information on motion picture.

@ Multicolor re-cofigurable display

@High Luminance:Twice of that of conventional one.

@Pixel Pitch:Less than 0.4mm

HESUMMARY

By applying phosphor directly onto the IC, static drive of the
pixels is obtained.

Most suitable type VFD for a HUD (Head Up Display) which
requires high luminance.

FEATURE

@ Driver, controller and memory functions are built-in.
@Full dot matrix display

@Green display with excellent readability.
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List of Standard VFD
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Segment Type (Calculator, Electronic Cash Register and Balance)

LI XFODOB/EsTE  Character Height
. MFIED~HE  Character Width
LI XFORDD ERONFOHRLE TOHIER  Distance between the centers of character
LA O#OR &<HE  Horizontal Length of the Package
IO OMEDE E<TE  Vertical Length of the Package
S OESTE  Thickness of the Package

OEERDUAKBIIR—LNR—IDEEY U O—-NTEET,
You can seek aproduct specification from our website. http://www.en.futaba.co.jp

http://www.futaba.co.jp

Segment Type (DVD and STB)

C2CIG» have VFD driver of character controller.

hx7 |<‘\y hvhugzg,{j CIG IERFINERBLTVET,
Dot Matrix Type €16 have VFD driver.
=t 2~
ﬁ? 8 ﬁ & Fr309571—3 vk Chare%eqr-g{;insion Outg}gi’rgaﬁons
Type Number No. of Digits Character format
C.H. C.W. C.P. P.H. P.L. P.T. L.P. L.L.
202-MD-20GINK @€1G 20X2 5X7+Dp,com,descriptor 9.0 5.3 7.9 40.0 188.0 9.0 2.0 6.0
202-MD-07G 20X2 5X7+descriptor 10.5 55 7.4 48.3 175.2 10.0 2.0 10.0
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 20X4 5X7 4.8 2.4 3.8 48.3 100.0 10.0 1.0 3.6
204-SD-01G 20X4 5X7 5.0 3.2 4.6 48.3 118.2 10.0 1.5 6.0
204-LD-01GN 20X4 5X7 11.3 7.3 10.3 75.0 | 240.0 11.6 2.0 6.0
242-SD-04GN 24 X2 5X7 5.3 2.2 3.6 25.0 110.2 6.1 1.5 35
LI AINYALT (DVD.STBH) GHIG 1% 157 4T NA—FRS1 INERBLTVET, GG RS/ EREEL TLET,

C1G» have VFD driver.
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2 & fi ﬁ 2N Character Dir;ension Outer Di/measions
Type Number No. of Digits Character Pattern
C.H. C.W. C.P. P.H. P.L. P.T. L.P. L.L.
7-LT-73GK 7 13.0 6.0 10.6 335 100.0 8.0 254 75
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 75
10-LT-07GK 10 12.4 6.3 13.0 335 160.2 8.0 40 7.0
13-BT-80G 13 7.0 2.7 5.2 20.5 87.2 6.1 2.54 34.0
13-MT-11G 13 9.6 3.8 7.1 25.0 114.6 6.1 2.54 35.0
13-MT-102N 13 u 11.0 3.1 6.6 20.5 110.2 6.5 2.54 33.0
13-LT-45GN 13 11.0 5.0 8.2 25.0 129.0 6.1 2.54 34.0
13-LT-68GN 13 SnnnRnnnEY 15.0 4.2 7.0 25.0 114.6 6.1 2.54 40.0
15-MT-42G 15 BEREEBEEREEABEEAR 8.0 35 6.4 20.5 118.2 6.1 2.54 22.0
TIAXINIALT (OOvD . 547 —F) CARS M
Segment Type (Clock and Timer) CAR’; : Automotive
. = - XA PAS AP
T ﬁ;N %b N ﬁjf Dﬁ ch 53}’ \an Character Dir%ension Outer Di/merlsions
ype Rumber 0. of Digits aracter Fattern C.H. C.W. CP. PH. PL. PT. LP. LL.
2-BT-428GN r/CAR 35 {H.BE 7.6 4.0 6.9 1855 48.2 6.1 2.0 8.2
4-BT-68NY 4 7.6 4.0 7.0 20.5 48.2 6.1 2.54 5.0
4-BT-224GNM 4 8.0 4.4 7.0 20.5 48.2 6.1 2.54 8.2
4-JT-84GK  ¢/CAR 35 i8:88 39.0 19.6 27.5 54.0 135.0 11.0 2.54 7.6
— 4-BT-52NM 4 7.6 4.0 7.7 25.0 55.6 6.1 2.54 8.2
4-1T-123GK 4 8 5:88& 14.0 7.8 18.0 29.0 95.0 6.1 2.54 6.1
5-BT-83GN 5 7.6 36 6.5 25.0 55.6 6.1 254 12.0
5-MT-253N/NA 4 ‘BEEREH 10.0 48 7.0 205 60.0 6.5 20 |195/175
5-LT-231NYK 4 iHEH:EE 125 6.8 11.3 20.5 75.0 6.5 2.0 6.9
TIWIT7=a—RXUy o 54T
Alpha Numeric Type (Calculator, Electronic Cash Register and Balance)
. . XFE S E
iz % fiz & E2yAC 4 Character Dir:'nension Outer Di/me;sions
Type Number No. of Digits Character Pattern
C.H. C.W. C.P P.H. P.L. PT. L.P. L.L.
5-LY-07G 5 | BENER 125 | 7.0 | 135 | 29.0 | 900 | 61 | 20 | 10.0
16-LY-03G 16 0 0 7 7 O R 125 | 7.0 | 11.0 | 29.0 | 2052 | 8.0 20 | 100
20-LY-05GK 20 B B8 B O B 1 B B B B O O B 1 B O AR 125 | 7.0 | 105 | 29.0 | 250.2 | 8.0 2.0 6.0
20-MY-04GK 20 9.0 | 5.0 88 | 29.0 | 2052 | 75 2.0 7.0
EXTRYNTNUS ST CHCIG) 125 + 57 £ MO —SK 1 NERBLTVET,
Dot Matrix Type C2CIG» have VFD driver of character controller.
2 = S — XFE SHTE
2 % ﬁ] ﬁ Fr3I9571— vk Character Dir:1ension Outer Di/mer"nsions
Type Number No. of Digits Character format
C.H. C.W. CP P.H. P.L. PT. L.P. L.L.
10-MD-01GN 10 5X7 8.0 45 66 | 205 | 922 | 6.1 | 254 | 6.0
12-BD-01INK  €%CIG 12 5X7 6.7 47 69 | 185 | 1182 | 65 | 2.0 | 100
12-BD-02INK  €%CIG 12 5X7 6.7 47 69 | 185 | 1182 | 65 | 2.0 | 10.0
16-SD-03GK 16 5X7 5.0 35 48 | 205 |100.0 | 61 | 15 6.5
16-SD-13GINK 16 5X7+cursor 5.0 3.3 46 | 162 | 1000 | 6.1 | 2.0 9.5
16-MD-12NK 16 5X7 8.6 3.8 59 | 162 | 1182 | 65 | 1.78 | 4.0
16-MD-05GK 16 5X7+Dp,com 8.8 5.2 84 | 250 | 1602 | 80 | 2.0 6.5
162-SD-12INK 16X2 5X7 545 | 345 | 54 | 205 | 1182 | 6.0 | 20 3.7
202-SD-16GNM 20X2 5X7 534 | 235| 36 | 250 | 969 | 61 | 125 | 58
162-MD-05GN 16X2 5X7 85 3.7 50 | 335 | 1062 | 80 | 15 4.0
162-MD-02G 16X2 5X7+Dp,com,descriptor 8.5 5.0 80 | 400 |160.2 | 85 | 1.78 | 85
20-SD-06GK 20 5X7 4.3 2.4 37 | 162 | 1000 | 55 | 15 6.0
202-SD-08GK 20X2 5X 7+cursor 5.0 35 52 | 335 | 1352 | 80 | 15 3.0
202-BD-01GINK @16 20X2 5X7+Dp,com,cursor 6.8 3.8 5.4 335 | 135.2 6.6 2.0 6.0
202-MD-15GNAK 20X2 5X7 8.9 3.9 52 | 335 | 1300 | 80 | 1.0 5.2

ﬁ; 8 §’_T‘} &> Pattern Area Outer Dimensions
Type Number Character Pattern
C.H. C.W. P.H. P.L. P.T. L.P. L.L.
FV927ND 9.9 4.7 18.5 64.7 6.5 2.0 4.0
FV867ND A= 10.0 | 49.0 20.5 75.0 6.5 2.00 10.0
DI DD D D! og
FV865ND 10.0 | 55.2 20.5 81.2 6.5 2.00 10.5
9-BT-199NK 6.8 3.9 16.2 | 100.0 5.9 2.0 10.5
TITLE Z0OM TRK CHP (> A-B REMAIN a8 DVD SVCD HIQOD dts
« | 11-BT-234NK 9.7 74.0 18.5 | 100.0 6.5 2.00 12.0
()
f 11-BT-235NK 9.7 74.0 18.5 | 100.0 6.5 2.00 12.0
()
O | 11-MT-141NK 8.0 84.2 16.2 | 110.2 5.9 1.78 11.5
()
DGD\G\TALVdu
O | 11-BT-236GNK I@am 9.0 | 842 | 205 | 1102 | 6.0 | 254 | 115
-~ INTRO
— DUD\G\TAL-W TITLE TR, CHAP PROG. TUNED SLEEP O O 1AL
© | 11-BT-247NK I[zg: 9.0 | 842 | 205 | 1102 | 6.0 | 254 | 115
o
o oo 2ou me T W or me o ms
o 12-BT-198GNK 80% 9.0 92.2 20.5 | 118.2 6.1 2.54 10.0
© ®© Tul Tu2 MP3 D
© | 13-ST-73GINK €2CIG 9.0 | 84.2 20.5 | 110.2 6.6 2.0 7.0
x
® Tul T2z MP3 D
13-ST-74GINK €C2CIG 9.0 84.2 20.5 110.2 6.6 2.0 7.0
16-BT-131INK €=CIG 12.0 86.7 20.5 118.2 5.9 2.0 10.0
16-BT-160INAK 7.1 3.42 20.5 118.2 5.9 2.0 7.0
FV825GIN ClG 17.0 91.2 29.0 118.2 6.6 2.00 10.0
DM140GINK cia 13.5 |103.0 25.0 129.0 6.1 2.00 10.0
IS5T49I54T
Graphic Type
=t 2~
% FPSOTYAZ XFTE AL
T Nl Character Size(LxH) Characte.r Dimension : Outer Dimensions
Pattern Area(CHxCW) Dot Size(HxW) Dot Pitch(H/L) PH. P.L. P.T. L.P. L.L.
GP1204Al 128X64 27.42X54.96 0.33X0.33 0.43X0.43 42.0 85.0 7.6 2.0 4.5
GP1180Al 128X64 28.65X57.45 0.3X0.3 0.45X0.45 42.0 85.0 7.6 2.0 4.5
GP1212Al 256 X64 28.7X115.1 0.35X0.35 0.45X0.45 44.0 | 145.0 7.6 2.0 5.5
GP1219Al 256 X64 40.17X163.69 0.48X0.49 0.63X0.64 60.0 | 205.2 | 10.0 2.0 5.5
GP1229Al 128X32 14.3X57.5 0.35X0.35 0.45X0.45 27.0 84.0 6.6 2.0 35
GP1237Al 320X32 14.3X143.9 0.35X0.35 0.45X0.45 27.0 | 175.0 6.6 2.0 10.0
GP1266AAI 256 X64 28.7X102.3 0.35X0.3 0.45X0.4 44.0 | 145.0 7.6 2.0 5.5
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FA4FTZvIERE)

Dynamic Drive
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For static drive, generally there is one grid
that is individually pinned out. All anode
segments must also individually be pinned
out. The grid is always supplied a positive
DC voltage, and each anode is supplied a
positive or negative voltage depending on it's
"selected" or "non-selected" status. Each
anode requires an individual driver port for
this driving method, low voltage drive and
high luminance can be achieved with this
driving method. The timing circuit which is
required for dynamic drive is not needed.

For dynamic drive, there is one individually
pinned out grid for each digit. Corresponding
anode segments are internally connected and
pinned out. With dynamic drive a large
number of digits does not significantly
increase the number of leads. In order to be
luminate a desired segment, it's on time is
synchronized with its grid scanning. Relatively
higher voltage is required for dynamic drive
than static drive. When the duty cycle is 1/2,
it is called duplex drive.

| 745XV DBEEEBH Driving method for filament
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Filament AC Drive
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Relation on each potential
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Filament DC Drive
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Relation on each potential
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AC filament drive is the most popular driving method
for the VFD. Since the filament potential (cathode
potential) has some amplitude, the proper cut off bias
voltage has to be applied to make the minimum
filament potential higher than the anode and grid off
voltage. Generally, a zener diode is used to set the
cut off bias voltage. It is recommended to ground
center tap of the filament. If one end of the filament is
connected to the ground, the amplitude of the
filament voltage will become larger, requiring a
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
than the other side.

DC filament drive is commonly used for battery
driven VFD's. A basic connection diagram and
relation of electrode potentials are shown in figures
to the left. The directly heated filament has a voltage
gradient from the negative side to the positive side. If
a typical AC filament designed VFD is connected,
luminance gradient along with the voltage drop will
be observed. So, filament height of DC filament
designed VFD is offset to correct the luminance
gradient. When a DC driven filament is used together
with dynamic driven anodes and grids, unwanted
noise or spikes can occur on the anode or grid driver
output. A few volts of cut off bias voltage are required
to prevent cross talk.

| BE)EE Drive Voltage
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MAnode, 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.
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HFilament 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.
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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.

HA4F I RERFORENFFEZRICRUEY, 7/ -8, JUyFEEEE I
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The figure shows relationship of electrode potential of dynamic driven
VFD. Anode and grid supply voltage is the sum of anode or grid voltage

(EK) and cut off bias voltage. Filament bias voltage(EK) is required to prevent
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[Eﬁﬂiﬁﬁg Relationship of Electrode Potential of Dynamic Drive VFD I
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Relation of Potential in Dynamic Driving

[945‘/7"9"17—# Timing Chart of Grid (Digit) and Anode (Segment) Signals |
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This figure show the timing chart of the grid (digit) and anode (segment)

signals. The individually pinned out grids are repeatedly and sequentially
driven per the wave forms in figure. Anodes that are to be illuminated are

driven synchronously with their corresponding grid. The figure gives an
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Timing Chart of Grid(Digit)and Anode(Segment)Signals

example of which segments to drive for the characters "4,3,2,1" to be
illuminated under grids 1,2,3 and 4 (1G, 2G, 3G and 4G).

JUYR1GHONDEAIL I T7 /—R{EBDb, ¢, f, geONSE B &
1GICANRRENET , FIBFIC2G.83G.4GIE.3 .2 |1 ERRENET,

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.
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Driving method for full dot matrix

Principal of VFD operation

ENEN IR

T1| 12| 13| T4| T5
TATAN 16 - U
eU 4 ® eU 4 Filament 26 L[ U1
------ 1.l R Q. gk
Grid 96 1
©0 S8 &S 908 5
S 1] Anode S-1
©s-2 I | s-2
©s3
@s4 s-3
s-4
T | 12| T3] T4
T4TAk 1o 1
TA
éu - & Ué Filament 26 — U1
o o o o TUk 36 ——1 U1
Grid
% 7/
== Anode S1
RBHRIVT 5@
Lighting area
s3

YALA=ZVIFv—b
Timing chart

lJ.:I \—Y)LBEE) Driving method for universal driving

RSN

Driver

DORSAIN(VUZ VALV INSUILTOR)
ST RE TYFHDRTAINTE, REZT 1y 78R
E)OVFDXEEE. £ K- MIOVFD (CfEAShET,

(DDriver (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.

Output Power
Maker | Part Number Voltage Supply Number of Ports
#PD6700 18V Positive 47
NEC 1PD16306 80V Positive 64
«PD16310 80V Positive 40
KT ML9271 18V POSfthe 48
ML9272 65V Positive 40
PTG PT6305 70V Pos!tfve 48
PT6306 70V Positive 64

@2 bO—5RSAI\I (XFET#> bR

E(II5X7dot RIREITIZA T T . H5HPUHXFT+
UIMPEFIhTVET,

(@ Controller Driver 2 (with character fonts

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

JUYRELILTFv—h
Grid timing chart

| JUyR43EIX  Grid assignment
BHOTVYRIZEEDZNEY (D) 1. 2hs
DTV yRZERIEFICONTBE T, SUTEED,

The pattern with more than one grid.
(>>) is luminous to be powered on them

at a same time.

I _3_|c:‘ o 7/—F¥#EE  Anode connection table T7/—KE435Fv—k  Anode timing chart
[::> D> 1G 26 | 3G 1G 2G 3G
' 3% P1 1a 2a 3a P1 T T2 T3
; l_l 5 P2 1b 2b 3b P2 T T2 T3
[ P3 1f 2f 3f P3 T T2 T3
: /_’ 5 P4 1g 29 3g P4 T T2 T3
' P5 1c 2¢ 3c P5 T T2 T3
P6 1e 2e 3e P6 T T2 T3
P7 1d 2d 3d P7 T T2 T3
P8 @) <K >> P8 T T2 T3
P9 0o > P9 T T4

ERENOERG] (W OVEERS AT DES)

Example of Electrical Circuit for Driving VFD (Micro Controller Direct Drive)

cPU
LV 1 P1
_[crul n-2 P (n-2)
55 PORT? 12 BT
A n Bn
GND
.
T PORT2 .1
Uz " G (161G

3

hybAT
N T ABEEK

Cut Off Bias Voltage

F

EMER—MIv1a I E->TVFDAEE
RZ1TLEEEDFIERLET,

An example of VFD direct driving using a
microcontroller with high voltage output ports is
shown in this diagram.

PN

RIRAEVER IR FANTE, TUIRICEAILTEARTOKNELET DT RRT — 2 1 EEZRALILT

RREITVET,

@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 \?olf:sgl;; ;,L?l‘;ﬁ;’ Number of Ports Maker | Part Number \%::g;; gj;v;; Number of Ports

HT16511 35V Negative |8GX20S~16GX12S PT6311 35V Negative |8GX20S~16GX12S

HOLTEK | HT16512 35V Negative |4GX16S~11GX11S PT6312 35V Negative |6GX16S~11GX11S
HT16515 35V Negative |4GX24S~12GX16S PT6313-S 35V Negative |4GX125~8GX8S

JRC NJU3426 45V Negative |14GX16S PTG PT6315 35V Negative |4GX24S~12GX16S
NJU3427 45V Negative |4GX285~16GX20S PT6315-S 35V Negative |4GX125~8GX8S
#PD16311 35V Negative |8GX205~16GX12S PT6351 35V Negative |12GX165~16GX12S

NEC xPD16312 35V Negative |4GX16S~11GX11S PT6355 35V Negative |7GX185~10GX16S
1PD16313 35V Negative |4GX165~11GX11S PT6324 35V Negative |16GX24S
xPD16315 35V Negative |4GX245~12GX16S SANYO | LC75725 45V Negative | (4~11G) X433

H=NyFUBETORBERIRELET 2—T 194
JI2DORZANTE, T4v—HBE. F— XX v 1%
BEDMHFNEEATHHVET T a—F1H 17
18D —-XbHIET, (N Ty XERE))

@Duplex Drive for Automotive Batte

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

Maker | Part Number %f:g;; gj;vpel; Number of Ports conditions using automotive battery voltages. Some
HOLTEK | H16514 50V | Positive | 5X7dot-24digts 2rows driver also have dimming and key scan function.
JRC NJU3430 45V Negative | 5X7dot- 16digits
RENESAS | M66004 40V | Negative | 5X7dot-16digits Maker | Part Number \?”"’”t POUET | el P
= - oltage Supply
ML9203 60V Posm\l/e 5X7dot* 16d!gits 2rows ML9212 18V Positive 3GX32S
- ML9208 42V Negat!ve 5X7dot*16digits _ ML9213 18V Positive 3GX56S
OKI#32474| ML9209 42V Negative | Alpha Numeric*16digits o5 | ML9226 18.5V Positive 3GX32S
ML9286 80V Positive | 5X7dot-20digits ML9227 18.5V Positive 3GX27S
ML9289 42V Positive | Alpha Numeric- 16digits ML9228 18.5V Positive 3GX82S
PTG PT6302 45V Negﬁtive 5X7dol~16dig1ts LC7573 18V Positive 2GX19S
PT6314 70V Positive | 5X7dot-24digits 2rows LC7574 18V Positive 2GX37S
LC75710 50V Negative 5><7dol-16digits LC75741 18V Positive 2GX53S
SANYO | LC75711 50V Negative | 5X7dot-16digits LC75742 18V Positive 2GX41S
LC75712 50V | Negative | 5X7dot16digits SANYO IG75750 v Positive 3GX88S
LC75754 18V Positive 3GX248
LC75756 18V Positive 3GX528
LC75757 18V Positive 3GX41S
o — Y
Y432 (VFDRSAI\AEK)
Micro Controller (built in VFD driver)
Maker Type Parts Number P:-z;li(:;ge VF(IgOI?trSl\)/er \%fttg;; ;3;":'; Notes
FUJITSU 16bit MB90M405 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
«PD789871Sub Series 52 25 45 Negative
8bit «PD780208 Sub Series 100 53 45 Negative
gee «PD780232 Sub Series 80 53 45 Negative
16bit #PD784976A Sub Series 100 48 45 Negative
MN101C87 Series 64 26 40 Negative
abit MN101C88 Series 100 53 40 Negative
PANASONIC MN101CA3 Series 100 53 40 Negative
MN101CAS5 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

®ZDFH

Bt EFEARSINEHIET,

Custom drivers for clock are also available.

Maker | Part Number Voolf:z;; gs:ﬁ; 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
OKIt33/475| ML9298 18V Positive | 12H 1/2Duty

J—Z%EE Booster Circuit
RZAND—EBOR—IPEAREELESTHE.
RDESNNT P22 ESMILET,

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

VDD——

T—25EE
| Booster Circuit

out

VFL—e—
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Filter

(1)AVb5ZBDELE  Improve Contrast

VFDORTET AN THIHEAFDOEIE . AXIGES NI H=S
ERITET A PEFERITEITARDAVIS A ETLES, Ch
BHIET 5207V a— % F>THIERF K EIMA . AN ZANER
FUT . BRMEEHET, £-.VFDORFEEE R ZIKKTIHE
HYVET, —WICEBRIIRERETII20~40% . EFHAETII5
~20%<5VWVTFERAINTVET,

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) 8DZEE Color Modulation
TV E— B ETREREE(SEDENTEZET,
A)BDEE
J)=2 3 BEIFPEMBIEVAXRTMVEEFE>TVWET DT, SF
SELETINF—LHEAEDEDIETE~KRECOREBERDI_L
P TEEY, EEEVIR(TIULYRR) DTV a—EHED
CAHETHBRTOARTY, BE.SBIEIVEATETHI. £
FEOTI->DBICFLERPERICERSNAZE . FRTN
A—3EFVEEEBRLICKVD T, 7024 HICKY RICKR
k38
B) &R om. L
RABERBD I A—ZAVWBIET . LUEERHIEDT—ICT
BIENTEET,
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.

(3)VFD®D{RZE Guard the VFD

VFDIE AT ATTETWVS D MO ENPEEICTE REH/NN—
PILETYT, —RICH—T 1A REFTA L EDHESRIE. LY DHAEBRD
[ ERIANSZANDOE ED/HT7VVIVEELEEDEFRBEHETSX
FuoMREAVTRALTVWEY, RBICT IV I—2ERT35E
(KB TANE—A—H—E L THEDIZ . RY TRAMICTHESRLE
Sy,

VFDA AICHE T2 K DE RS Z /-0 IC VFDD S FE 3 4.
NREED PSR AEV) BEECREFVAECEIBEVLET,

sik

Light from the outside

NERSHH Reflective light from the outside

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.

RILy—

Holder

BRIV —DBN
CHARTEDOMERDEITVET,
cHARTEU-FOBERNOBEAZHIRLET,
HREBEOREZITVEY,

TV E—EREFELET,

BEARTERRILY —RETOEER

1.2E#HF (Datum line) 3HSAERTT, 7O
SABETRIVE—DFEETELEVTEZEW,

2.)—RgIUELE (1.5mmMAXDEE) BHUETD
TEELEEW,

3. TIEOBSRIZ0.5mmEENETERILE —
ICER TR ETHRALEDZEIPTALONET,

4.2DFTIIVFDDAFAEERINT B7-DICT >
SVERI-EBEEIEHTITHLET,

5. R ENRELRIZEE HRNETEAAZELLD
BAHIEORIROR T IEZRBL TS,
o FVTLREATDEBEICANZE 5 Z KU
KRG —CRIFREFRF TS,

6.5 F LA PDIIHBL (SHEHERER) HLUHE
REBTRAEAIDIIAHU (SHERBIIREIC
A>TW3) ICBEL TR,

RIWE—D)-FREOEFBICTBIEICEKN.
®—-RFEYFOVFDICHETEXT, TRLI17Y
MIF BB A RILE—D—-RAHOEPCBRIL
—R—JLAODBICANR—ZEHTETEU—NE
ALK EHARETIABEMNPHIET DT, TESE
FAXR—-Z2E TSI EHIBRLTLAESV F2U—F
ETBICHIRTBERIERILE - "DIEAMES
DBEHICHINERHEZ TN >T. HINAEZ
BHNEKIMZBEIICLTLEEWY , RIb—FK—Jb
PTFEDSEIIRHICPCBICHRILE —%[FF. ZD
BICHARTEEZRIFTREIICLEAHPU—F
DPCBADEAMSELELET,

—REICEARREEHEATIHEICETIVE—
ERVEYT, COTINVE—%RIE—E—1kETD
_&ET

T4V E—DIEHAL

cREFEDOREL

‘BRELERER
ERBHERET,

~N

o

HPurpose of VFD holder

*Position of VFD can be fixed.

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

*Protect exhaust tip

+It can hold filter

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.

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

5. To design the protection of the exhaust tip,

57 Tab

U—KAK
Lead Guide

U—RHARRTF RECE A
Guide for Stagger Lead Out

I LI LLLLEE

FIVE—HRA

HRERI—K
Guard for Exhaust Tip

Holder Insertion

FoTLZAEEIFR
Hole for Metal Cap of VFD

the tolerance of the tip location and
diameter, and handling should be taken into
consideration. Since tipless type VFD has
metal cap on the backside of the base plate,
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.

8. Normally, filter is used for VFD to improve
display image. There are some advantages
combining the filter with the holder.
*Standardization of filters
*Assembly process improvement
+easier for switching filter color
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TERTEE nuic

NEBFOHRARTEIR. TROGHEEHREZBETHLIRE- EESNTHYEY  MTTFRIZ10EE LEVWOTBRBEFHVET  BEDE
TICHTBEFFERE. TV —2a  DBRETHHBESEDIIICHEASINTVET  REAZ TII BEDOFHEAEI3HRFRELU LEHEL T

BYUEY,

Futaba VFDs are designed and manufactured to satisfy the reliability tests shown in the below table. 10%hour 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.

O:B%T5

XiZgslew
O:Applicable  X:

Not Applicable

E == OB K Application
Test Item Test Conditions —ROAR | BEIER
Application |Automotive Use
5 & | EREBEEINICEKY) . ERICT, 00085 AT O O
Life Lighted for 1,000 hours at room temperature with applying the rated voltage.
& B W X | NEE4LAG.FEE 2,000cpmRATREEICT XH M) 46FRE. Y.Z &G M2EE MR X O
ﬁ = 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.
# S = R B | EREENNCKY).852CIERIEF TI6HFHE AT X O
X 8 High Temperature Operation Lighted for the period of 96 hours at 85+2C.
c
k=] . _ -
Bsl & B B ff | EREEDNCKY.—40EICIERMEF oKL X O
; i Low Temperature Operation Lighted for the period of 96 hours at —40 £3C.
8573C
m E Y1470 oo ENREEEIICEY, 5917V R4T X O
Temperature Cycling \\ m }‘_,} -<049c | jghted, subject to the specified test conditoin as shown for 5 cycles.
" 305 ! 155! " 305 ' 55!
TAFANEREEERISHUT 120%EL. 251 7IKUIRLET,
E—G—HAHYL s (7/—=FTVyRICISEEZEIMLEL) O O
Heater Cycling — Filament voltage at 120% of the rated voltage and 20,000 cycles without
‘W 5% voltage applied to anode and grid.
= R K B | JERITRET, 85 2CIEREF 2R RNE O O
High Temperature Storage Unlighted, subject at 85%2C for the period of 72 hours.
@
D N y o — )
Bl B B M B | FATRET —40LSCIERMHRTT2HMKE O O
'!'L; qé Low Temperature Storage Unlighted, subject at —40=3C for the period of 72 hours.
c
e 533 .
BS| m & P . FERUATREET 57V HE O O
= Thermal Shock ) m = *§c Unlighted, subject to the specified test condition as shown for 5 cycles.
" 505 ! sy 305 55
B OB B B | JFRITIREET. 40X 2CHMIEE0~95% DIFiREH TG B O O
Humidity(Steady State) Unlighted, subject to a relative humidity of 90 to 95% and a temperature of 40£2C for the period 96 hours.
_ 23R1E1.5mm. B #10~55Hz, 175 BFREEE1 M T XY Z& 5 H2EF R
i B (1) | GERTRE) 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.
_ IEEAG. BiEE 55 ~200Hz. 75 [REEER105MI T X Y. Z& T 265N HR
i B(2) | Geamnes) X O
— Vibration(2) Unlighted, 4G acceleration, 55~200Hz frequency, sweep time cycle 10 minutes vibration applied for
& § 2 hours in each X, Y, and Z directions.
B G -
"5 ] BAMEE100G, B Eoms. FHIEKME.X X'\ Y V' Z . Z'&HHIIEAEHEE
3 & 2 | GEXSTIREE) O O
o E Shock Unlighted, 100G maximum acceleration, 6ms duration time, half sine wave 3 times in each X, X', Y, Y",
B 9 and Z, Z'directions(18 times in total in unlightedstate).
[
S| AU | 280 LECOBALMRIHRYE O O
<
o Solderability Immerse in a 230+5C solder pot for 5 seconds.
I3 A 72 M # ¥ | 280 5CDITALFEHICI0 L2 REE O O
Resistance to Soldering Heat Immerse in a 280 5T solder pot for 30 =2 seconds.
w7 om & r 1— R 5322509 D E $% D 1F90° VB F TR BICRT 0%
= 1Y A7IVEL. 3T A7 IVTVET D O O
Terminal Strength . o . .
A 2509 weight, bend 90"and then return to original position, 3 cycles.

EH.I:@%I%EIE Proper operation cautions

ZOERI HARTEZSHERAVWCRELSIADERFIEDERZIREDLHDTT,
RENSTIVFERLLED 8. 2R DRE B LUHITIETORER L. BE(CLTLEE L,

HERERAEDES5DF

F1FIVIBHDBE RDLIBEETREDESDE (TUvH
BR)PRIBIENHVET, 65 . CORKIBHRRBEEZ
BLETHRTEBENDT VFDDEFEMICA I D IBETIEHYE
Bho BREHCLTOREEEES,

(1) SRENERMMME T EBI5E

RN BEEPBLELTCO T BBRAREPENEE (BLZ
50HZLLF) ICRELE T, - RRBPHREEIBOTVDEZ
. TL—LEARBRBHFThU ETH>THEE5DEEREUDGEED
HIUET,

(2) 4S5 AV NBRERBE TV — LERBOF S

VFDI3 . E#E DY —RTHY ., 717X MIEMT 3 REEIC
WAV —FBUFS ETFU RERCEFETIRMNET /—K T
YRNBESEILLET, LD >T 7474 NBRARBETL—
LEABRED TFHTHIETESDEEBUB B AN HYIET, BB
FRBIE.220Hz L EEHIELE T,

(3) 745XV NEBIREME T — LEIRBOFiH
T4FAMIRERBEICEF RBEH>TOET, VFDICAISH
DEEHFMDBET 1T X MNE—ED A TRELET, ZOIR
BREZEFREBHHEVVET, T AV MIERBERCTE. T
FALRET VY RREDERDEILL . 7/ — N BRI E(LLET. L
> T BB ARBPBARRDHEEFEFLVDL . ZOEHS
DIDZBE BEDENRELET,

(1) AybATIA7 ADMEVES
TATANEXRTRET B T1IX D 2—29TET
SURICERULASE . 715X NBEAP TS ORLANIVEIET
T30 . BFFRALRKLET, AHEEICRESN D YNET
NAT RS TAIANEBEPERKR . £ F—2y THIEEEL
B ANBETTOT. YAR 2y T TRELEE . RhEXT
BIENBUET,

(2) I5UF VT4 LHEVNES

Ty NEBREEFZICHE VT .ONDPSOFFICEL T HEE o<V

TH3BarsUET, JUyNRBREA T8V
DAL TDIESHONT BERNEAFRELE T, ZOHEIC
1B.TToF LTI LEIRT TSN,

() JUR. 7/ —RESEIRIACRINA D /1 XD B 2155
RENEFRUCZNA Y /A XD FET BB RNEXIRET D
CENBINET, TOH/E HALABROMICIL T4 P
ZAN RN /A XENECTBIETHELETS,

(N BEEREIEARNENEHEELATIROEEZLERNT
BV H—CRIFLRKEBBEHICE. T1TANEEIRSE
KELKERATIHERAWEECEIBBEOLET, 70742
MEEICE>TBEEBEBTLILBF MEHITOENT
{F2&W,

(2) 745X NBEIE ERMAICHE SN EHDICBERE
E& XREMAICEZREEZENIML TSN, STREDH
DEARRECERENMUET EME (EEFR) IEE
DERDOEET, (BWLRBTT.)

(8) 74X NEEDRFIG. ERREREDFATHRMMED
EREABTBEICHEL TS,

(4) HyMATEBRBICT B8, T4 A NERICHREH T,
TATAUMNI L RCE =Ry TEHR T T CIICHYIET
N7 Z(EK) &1 2BEHRDHLET,

AERRE U TRE RS BB B ENBYET. FEAK
BMTHNL. BOBEGRETHY, RRBOMEEHIZL
LB THESUCRAET . ZDLILBAEI YN X7 O
8 (7L~ LA E—RCUEEE. 7/~ TUyKHADIIL
ZEENECUTREE TS, MR/ L XECLALET.
2571y TBROBE . FARICHTVET, AL 5 1F3
IRBERBICEIET. EOBBARIC LT, 558 P R4
THBAPBULT, TOBAIL. [REDE5% | OWEHHH
(E&V T /=K TV NBEE T CREE TS EETRE
TEH ERATERET S ANEIET DT HETEELA,

(1) RREEZFTHRIEV-FBDIEAE ST HHIHELEY.
HIARTEEFTHEENHVET DT, FEFE BV
EERTIILESTTOLET,

(2) U—Figz Y BF CHEAT 3583 V- NRTDHF X
BERIEADDDN. V97 RGBENECEVNEIITER
LTSV BERTAS2mmEl EBEN /=883 D5 30 # (F
DUEHFBIET,

(B) RREDRIF I BREMEAVBILELT AHIRIZITV IR
RIBEDECEVEIERTHEEDICRIEGU EDOEE
PIREHSMDSEVEICLTLEEN,

(4) BERE L BHRAICREF[OEITHY  EEFTHEEHLE
FHERADESoTHOBRPERLERMLEVED BR
BEORDICERBAN—RER>TLEEL,

(5) TRTRURSIBA FIEDINERHIZARAILBEIAS
CEPBIVETOT HIREREESED BN —EAVDE
EDEREL TS,

(6) BHRAFICLY . T4IAMDOWHER B AE ORI hEE
CBIENBUET DT, ERAFIIEIHITHhENTEEN,

(7) Ry =S OHBICAVSNBHIZMFHE BELOTILH
UTHELRTODT. 757 RABEEDEADRRICTEE
EEVW RLE/BTIOLIEEFERAVEHEE. KTH
BB EIT> TSN,

(8) RALMFH IR T RIELU LORBFBLEAMOOEVEIITFE
BLTERW,

(9) RERWFHHIIE A —DERAESTTOLET,

WE

LA GERBICHIBLAYD A AREICHELEEP DD BUVED
FEHBELABEToTOEY, ERBEHOBICIE. Bt L)%
Sh-REETORE TRMYF>TESL,

R BREEL A CRED OB RECRBEREINSL,
U= NBOBALF R~ NRBDER S HHELEY 552
FECKBRRELUBCENBIET DT D BB IREL
TR 5 RMREOSE BI- S T ERMILEN.

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.

HMUn-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.

HStorage

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 Module

J0Ov994v55L Block diagram
AytE—JFD2—ILDO—B 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

Futaba develops highly customized modules corresponding with

customer's needs.

BEBRODIBEZICAEDELARILAEBRDES 21— IVOBEREEEIET,

Custom design module realizes optimum design for individual system

EENEr971—R

Typical interfaces

I\SUJU Parallel
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USB Universal Serial Bus
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CAN Controller Area Network
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I2C Inter-Integrated Circuit
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HESUMMARY
A communication system using parallel signal lines which transmits
ASCII or JIS codes using data lines (4 to 8 hits).

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.

ESUMMARY

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

This standard of serial communication cope with bus-shaped multi-point
connection. It cope with plural connection vs. the plural number. The other
specifications are based on RS-422.

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

HESUMMARY

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.

ESUMMARY

The international standard for an asynchronous serial communication for
automotive.

It have the function of the long-distance transfer and real-time processing

HSUMMARY
This standard uses a few signal lines and can connect at high speed.
The data transmission distance is short.

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.

HRELEY 21— V3 ETEHEE . ARICISCERTERORE PSR
FlHE LR ANEDRBIEVINEDRR. SSICY AT LD ALEIEEY
BROBSETHSBER CORBELERIET,

CNSDH R LEE T HEROBAFARDENLESXT LORD

Interface board QR DHBEE I H— LN—IDEEY O—NTEET,  http://www.futaba.co.jp

You can seek aproduct specification from our website. http://www.en.futaba.co.jp

HERTEAYE—TEI2—IVDERA4T71—AKR—FTY, ¥+5%7 ACO003/AC017 is interface board for the serial communication by RS-232C or

BRECFELET BCustomized design BT 12L—8%AML THY.RS-232CR (3. RS-485AICLIXFA—F  RS-485A for FUTABA's message display module series.
«Applying original graphics design for VFD. EANTBETEF (ISEFE— HKE) EORRHITZET, Being equipped with RS-232C or RS-485A transceiver, CPU and character
.73271*&’5_@%55_@] +Optimum VFD design with package size, luminance,color assignment, etc. Y74 MERE.RFRTOFEETT generator etc., the I/F board ensures simple and easy interfacing to a host
N AZLRINOVFDBIR. +Develop custom designed software for display function and communication. system communicated with a message display module.
-RELRREEE (VI X BE . HT—F) - Utilizing Alphabets, numerals and other character fonts for various NTE
‘RRHIES LOEEFEVINORE, languages. B % AIFTT—R BERE outer DiTnel,qsions AHQBEHBEL
HEHEALET FOMEED T A IDESR, *Employing various interfacing circuit & protocol design.(parallel, RS232C, Part Number Interface Baud rate(bps) (WXHXT) [mm] Input Voltage/Supply Current
BB BTI—ADBEA. (/3FL IV RS232C. USB%L ) USB etc) _ _ _
BHS BRI U - B A EEEK(DC/DCIL /S —2) D, *Built-in power supply unit for required power source in the system. ACO03AAE RS-232C 9600/19200 155.0X59.5X15.0 5V/0.1A
'Iﬂiﬂ%ﬁﬁ(ﬁ—lf‘y?\'f‘/’/’:‘f-_-';‘l-;"'r)’PEliﬂlﬁl%U)HiUiAﬁo -O_n bgarg design W|trt1 key switch, indicator and other peripheral ACO03BBA RS-485A 9600/19200 155.0%59 5X15.0 5V/01A
NPT =V EQEFEEETINT, CIrcuits & components. o
ZOMDCEBICH B RLET *Design for housing case and shielding, etc. ACO017AA RS-232C 9600/19200/38400 175.0X40.0X9.6 5V/0.1A
HMICOREL T B REBICTHBCEE, x\ﬁ;‘f: ready for your various demands. Please contact us with your ACO17AB RS-485A 9600/19200/38400 175.0X40.0X9.6 5V/0.1A

"
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Message display module series
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The message display module series features subtle display color with a
16-dot high quality font or a 24-dot large font, making the modules
suitable for indoor message display systems.

W Message display is achieved simply by saving display information to
the module's RAM. No complex display control is required from the
host system.

WFlicker-free scrolling is achieved by using the on board controller.

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

M AN interface board is available for the message display.Serial
communication with RS-232C or RS-485A ensures simple operation
of a message display. (Refer to the following table.)

AyE—IEIa1—-IbYVU—X{1IF—E Message display module series specifications
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Character display module series

Fv I FET 1= —=XIIEXTORY TN ZARROVFDEERAL. V7
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The 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.

MParallel input/Serial input as standard.

MDisplay using over 200 fonts with a range of alphabetic characters,
numbers, Katakana, symbols, etc.

MBUuilt-in power supply circuit (DC/DC converter)enables operation with
the single power supply.

Bl The LCD EMULATORS are compact, low power VFD modules with
standard LCD interface.

FrSOYEI1-IYU—-XtE—E Character display module series specifications
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(mm) Characters (WXH) (WXH) (mm) | (WXH XT) (mm) Typ.(W) (#723> /0Option)
GP1041A01A 26.1 16 256X16 309.5X26.1 | 385.0X59.5X32.0 | 8bit Parallel 5V 10.0 —
GP1047A01A 35.7 16 256X16 460.5X35.7 | 525.0X59.5X40.0 | 8bit Parallel 5V 225 @)
GP1048A01A 35.7 20 320X16 559.7X35.7 | 625.0X59.5X40.0 | 8bit Parallel 5V 27.5 @)
GP1072A01A 51.6 16 256X16 639.6X51.6 | 720.0X85.0X41.9 | 8bit Parallel 5V,24V 31.7 @)
GP1049B01A 51.7 14 224X16 559.7X51.7 | 625.0X79.5X43.0 | 8bit Parallel 5V,24V 29.3 O
GP1022A07C 35.7 11 264X24 316.5X35.7 | 385.0X62.0X35.1 | 8bit Parallel 5V,24V 14.9 O
GP1058A03A BiL.& 14 336X24 557.5X51.3 | 625.0X80.0X43.0 | 8bit Parallel 5V,24V 29.3 @)

93749 0FJa—-IboV—-2X

Graphic display module series
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The graphic 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.

M 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.

95749 0FI1—IbYU—X{11E—E Graphic display module series specifications

B 2 x| P78 | XEML MR | qvsvz-x | mE | HEER
Part Number DigitsXRows #—< vk Size of digit | Outer Dimensions User's Interface S Gl Power Consumption
Character format | (WXH)(mm) | (WXHXT) (mm) Definable font Typ. (W)
M16SDO8FA  M16SDO8FJ 16X1 5X8(5X7+cursor) 2.1X4.7 | 80.0X36.0X18.0 8 4/8bit Parallel/Serial 5V 0.4
M162SDO7FA M162SD07FJ 16X2 5X8(5X7+cursor) 2.1X4.7 | 80.0X36.0X18.0 8 4/8bit Parallel/Serial 5V 0.7
M162SD12AA 16X2 5X7 3.5X5.5 | 137.0X27.5X11.7 8 Synchronous Serial 5V 1.0
M162SD13AA 16X2 5X7 3.5X5.5 | 137.0X27.5X11.7 8 Synchronous Serial 5V 1.0
M162SD17CY 16X2 5X7 3.5X5.5 | 137.0X27.5X11.7 8 Synchronous Serial 5V 1.3
M162MDO5AA M162MDO05AJ | 16X2 5X8(5X7+cursor) 3.7X7.4 | 122.0X44.0X20.6 8 4/8bit Parallel/Serial 5V 1.7
M20SDO3GR 20X1 5X7 3.5X5.0 | 150.0X31.0X18.6 - 8bit Parallel/Serial 5V 0.8
M202SDO1LA 20X2 5X7 2.3X4.2 | 100.0X35.0X26.3 4 8bit Parallel/Serial 5V 1.6
M202SD16FA M202SD16FJ | 20X2 5X8(5X7+cursor) 2.4X4.7 | 116.0X37.0X18.5 8 4/8bit Parallel/Serial 5V 0.7
M202SD08GR 20X2 5XT7+cursor 3.5X5.0 | 155.0X43.0X20.6 — 8bit Parallel/Serial 5V 1.8
M202MD15FA M202MD15FJ | 20X2 5X8(5X7+cursor) 3.9X7.7 | 146.0X43.0X20.6 8 4/8bit Parallel/Serial 5V 1.7 —
M202MD15DA 20X2 5X8(5X7+cursor) 3.9X7.7 | 146.0X43.0X25.1 — RS-232C 24V 2.5
M202MD20CY 20X2 5X7 5.3X9.0 | 204.0X49.0X24.6 16 RS-232C /USB2.0 5V 4.0
M202MD12BA M202MD12BJ | 20X2 5X7+descriptor 5.5X10.5 | 190.0X64.0X27.0 — RS-232C 5V 5.0
M202LD06BA M202LD06BB | 20X2 | 5X7+Dp,com,descriptor | 7.2X11.3 | 273.0X76.2X31.5 = 8bit Parallel/Serial 5V 5.0
M204SD02FA M204SDO2FJ | 20X4 5X8(5X7+cursor) 2.4X4.2 | 100.0X60.0X20.6 8 4/8bit Parallel/Serial 5V 1.5
M204SDO1AA M204SDO1AB | 20X4 5X7 3.2X5.0 | 135.0X70.0X31.0 | 3(AA)/A(AB) | 8bit Parallel/Serial 5V 3.8
M204LD0O1AA 20X4 5X7 7.3X11.3 | 290.0X100.0X40.0 — 8hit Parallel 5V 11.0
M242SDO4FA  M242SD04FJ | 24X2 5X8(5X7+cursor) 2.2X4.7 | 118.0X36.0X17.0 8 4/8bit Parallel/Serial 5V 0.9
M40SD04GR 40X1 5X7+cursor 3.5X5.0 | 240.0X35.0X20.1 — 8bit Parallel/Serial 5V 15
M402SD10FA M402SD10FJ | 40X2 5X8(5X7+cursor) 2.2X4.7 | 182.0X33.5X18.4 8 4/8bit Parallel/Serial 5V 1.1
M402SD07GR 40X2 5X7+cursor 3.5X5.0 | 240.0X43.0X20.6 — 8bit Parallel/Serial 5V 3.8
M404SD01BA M404SD01BB | 40X4 5X7 3.0X5.0 | 230.0X60.0X32.0 & 8bit Parallel/Serial 5V 7.0

= T oo P - py— -
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(WXH) (WXH) (mm) | (WXH) (mm) (WXHXT) (mm) Typ.(W)

GP1209A01B | 112X16 | 525X11.5 | 0.47X0.73 | 80.0X36.0X13.7 |8bit Paralle/RS-232C 5V 1.25 =
GP1209A01C | 112X16 | 52.5X11.5 | 0.47X0.73 | 80.0X36.0X13.1 lfsy;‘rfg:‘r’gﬁgjssse:ﬂ 5V 1.25 =
GP1184A01A | 140X16 | 69.9X11.5 | 0.5X0.73 | 116.0X37.0X13.7 |8bit Paralle/RS-232C 5V 1.4 —
GP1184A01B | 140X16 | 69.9X11.5 | 0.5X0.73 | 116.0X37.0X13.7 /fsy;r?g:?gr?:jssseéﬂ 5V 1.4 =
GP1039A02A | 192X16 | 124.6X10.2 | 0.65X0.65 | 180.0X40.0X26.1 8bit Parallel 5V 4.0 —
GP1198A01B | 256X16 | 166.3X12.7 | 0.65X0.65 | 230.0X40.0X29.0 8bit Parallel 5V,24V 3.7 =
GP1112A01B | 128X32 | 57.5X14.3 | 0.45X0.45 | 88.0X44.0X20.7 8bit Parallel 5V 2.0 O
GP1120A01B | 128X32 | 83.1X20.7 | 0.65X0.65 | 130.0X38.5X22.0 8bit Parallel 5V 3.5 O
GP1127A01A | 160X32 | 71.9X14.3 | 0.45X0.45 | 130.2X43.0X26.2 8bit Parallel 5V 25 —
GP1111A01B | 256X32 | 166.3X20.7 | 0.65X0.65 | 220.0X50.0X27.0 8bit Parallel 5V 3.8 O
GP1152A01B | 240X36 | 149.8X28.6 | 0.61X0.8 | 205.2X62.0X30.0 8bit Parallel 5V 5.0 -
GP1135A01A | 160X40 | 132.7X33.1 | 0.83X0.83 | 190.0X64.0X29.5 RS-232C 5V 7.1 O (#5F)
GP9003A01B | 127X64 | 77.8X39.1 | 0.46X0.46 | 134.5X61.5X20.7 8bit Parallel 5V 4.4 O
GP9002A01B | 128X64 | 57.5X28.7 | 0.45X0.45 | 103.0X53.5X22.5 |8bit Parallel/Serial 5V 25 O
GP1118A01B | 128X64 | 83.1X415 | 0.65X0.65 | 140.0X68.0X29.0 8bit Parallel 5V 5.0 O
GP1128A01A | 160X64 | 71.9X28.7 | 0.45X0.45 | 125.0X56.3X29.6 8bit Parallel 5V 3.75 —
GP1129A01A | 192X64 | 86.3X28.7 | 0.45X0.45 | 145.0X56.3X29.6 8bit Parallel 5V 4.3 =
GP1212A02A | 256X64 | 115.1X28.7 | 0.45X0.45 | 159.0%X50.0X21.2 | RS-232C/USB2.0/’C 5V 4.75 O
GP1205A01A | 256X64 | 115.1X28.7 | 0.45X0.45 | 159.0X50.0X23.5 8bit Parallel 5V 5.0 —
GP1160A02A | 256X64 | 163.7X38.3 | 0.64X0.62 | 220.0X60.0X23.6 RS-232C 5V 6.5 O
GP1219A02A | 256X64 | 163.7X40.2 | 0.64X0.63 | 220.0X70.0X26.6 | RS-232C/USB2.0| 5V,12V 7.6 =
GP1063A01A | 256X64 | 255.7X63.7 | 1.0X1.0 |320.0X120.0X415 | 8bit Parallel 5V,12V 22.1 =

QFEERDABREER—LNX—UHEH 7 O-NTEET,

http://www.futaba.co.jp
You can seek aproduct specification from our website. http://www.en.futaba.co.jp
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(FUTABA (Europe) GmbH)

74N (3—0y/N) F'—+ T L+ ~N—+/\— (FUTABA (Europe) GmbH)
Halskestrasse 9.D-47877 Willich, Germany
Phone:49-2154-9430 Facsimile:49-2154-943-200

WEE TR EEK 24 (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

ERETHEHE (LF) A (Futaba Electronics(Beijing)Co.,Ltd.)
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15RO RERGE320E

Suite 320, (Epoch center phase two)

Granville court 4 Beiwa Road, Haidian District, Beijing P.R. China
Phone:86-10-68459790 Facsimile:86-10-68728633

EEEBEBRES (LiB) HRAT (Futaba International Trading(Shanghai)Co.,Ltd.)
rhEE A RAME L BTRRTKARAE7205 EEHE SR A RSEFE B{EES:200120
Unit F, 8/F., No.720 Pudong Avenue, Pudong New District, Shanghai, China 200120
Phone:+86-21-50366399 Facsimile:+86-21-50366386

EREBERES (LiF) FRAT RISATE

(Futaba International Trading(Shanghai)Co.,Ltd. Shenzhen Office)
ThEE A\ RHFE R T X R /50025 S BRSH ERF13K75E

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

T 7204 (M) AT (FUTABA Corporation of Huizhou )
thEE A REMEARE EM TS REXBARE 165/ X
Phone:86-752-2627111 Facsimile:86-752-2627118

E5E (F#) GRAT (FUTABA(Hong Kong)Corporation,Ltd.)
Unit D 17th Floor, Somerset House, Taikoo Place, 979 King's Road,
Quarry Bay, Hong Kong

Phone:852-2563-6141 Facsimile:852-2811-0802
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FUTABA(Hong Kong)Corporation,Ltd.

BESEE TR AFRAT (Taiwan FUTABA Electronics Corporation)
hERESHETHRAEAENTHOXHERERE 15
Phone:886-7-3646516~7 Facsimile:886-7-3642876

HITERA R A BRA T (Futaba Technology Development Corporation)
PERESHETEHEGSESIRIF

11F, No.31. Hai-Pien Road Kaohsiung Taiwan 802 R.O.C.

Phone:886-7-3365777 Facsimile:886-7-3329881

BILEEmR
11011 BALH{EHMEER553G29E (ALt & AiE)

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

* MYANMAI
(BURMA)

7H1Na=K=Y3> 17T 74)E> (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
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FUTABA DENSHI Corp.(S)Pte.Ltd.
FENT 2 A—RL—232 (D UHR—I) TIAX=p-UIFYN
(FUTABA DENSHI Corp.(S)Pte.Ltd.)

152 Beach Road, The Gateway East, #23-08, Singapore 189721

(FUTABA Corporation of The Philippines)

Phone:+65-6291-9882 Facsimile:+65-6291-7391
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%R R AL T299-4305 FEE B4R EMIEIF1080

TEL.0475-24-1111 (K%)
TEL.0475-32-6000 (%)

BIRE¥E L4~ T261-8555 TENEREG#1-3 $H77/H—-7B6 TEL.043-296-5111 (1%)

BFIRERIN-T

TEL.043-296-5112
FAX.043-296-5123

_ %

EFHABEBEMRIN—T
T299-4395 TERRAEARAEH BiF1080

REBEFEIE T299-4395 THEERAEIRENIKIFK1080
EY 21— IV I T299-4395 TEIERAEIR LN EIF1080

TEL.0475-32-6111
FAX.0475-30-1066

TEL.0475-30-0810 (f%)
TEL.0475-32-6005 (%)

HARTE #HARTEE 21—V

2B e ¥R T461-0027 ZEEHRESEF1-16-32

TEL.052-933-6730 ({X)
FAX.052-931-8039

X PR B ¥ FT T532-0011 ARi/RERL6-1-1 HARTF1L57- 13 TEL.06-6307-1101 (X)

FAX.06-6307-1105

RETHH

MEEF Fit

Headquarters

W WZEE T ARFTilm

Sales Offices

B WIEE T EEMNS

Plants

@ Z5 RS BRSTHR

Overseas Affiliates Sales Offices

O BHEGRSH EERS

Overseas Affiliates Plants

(FUTABA Corporation of America)
THINOA—RL—23>F T T RAYH
(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

14492 Sheldon Road, Suite #370, Plymouth, M1 48170,U.S.A.

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

101 Electronics Blvd., Huntsville, Alabama 35824, U.S.A.
Phone:1-256-461-9399 Facsimile:1-256-461-1059
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ﬂﬁéé?a)":“;ﬁl Information about Futaba Corporation
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Outline

Established: February 3, 1948
Capital: ¥22,558 million

Stock Exchange: the First Section of the Tokyo

Sales: 58,401 million yen on consolidated basis
46,822 million yen on unconsolidated basis

Stock Exchange

Employees: 5,263 on consolidated basis

1,439 on unconsolidated basis

Main Products:

M Directors

Vacuum Fluorescent Displays(VFDs)

VFD modules

Vacuum Fluorescent Print Heads(VFPHSs)

Components for press die sets
Components for mold bases
Precision plates

Equipment for automation
Radio control equipment for hobby use
Radio control equipment for industrial use

Parts for robots

Data

Organization Chart

President Hiroshi Sakurada

(As of July 1, 2010)
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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

Sales trend Trend of number of enployees  —— production efficiency.
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Intellectual Property & Research
iinistration Group

—[Research & D Center |
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Research Group

{Import & Export Administration Group
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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

) 0@ .- ; o p = ueble T .
@ [y MEBOBEAMBEELTUREERSN quality, pricing, and off-the-shelf delivery,
20,000 1,000 b mm: Confrol "f"’”gmup TWET, helping to streamline production and save
. [Electronic C Division |- [Electronic C Factory] | Engineering Group E—ILRY =¥ T RTF LT Y — labor throughout the industry.
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machinery and equipment.
(Terms as March, 2009)
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Consolidated

M Radio Control Equipment Group

1 ing & Sales Group,
Radio Control Equipment

—| Electronic Systems Division

Board of
Auditors

Production Control Group,
Machinery & Tooling

ing Group, Machinery & Tooling

Quality Assurance Group,
Machinery & Tooling

Hobby-oriented radio control
Radio control is the hobby of dreams for
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Corporate
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lachinery & Tooling . -
Harketing & Sales Group, LTEBEhTW3SIas, millions of people throughout the world. Today

Machinery & Tooling Futaba boasts a position as the world's leader

in production capability and sales,
continuously expanding its line of products for
the serious modeler.
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NEBFOHOH History of FUTABA Corporation for industrial applications Digital read-out BUREBERCERR 7
19485 (S23%F) SUARERAEZEORE . RTEENELT. NEEFIEHK 1948 -Futaba Corporation established in Mobara-cho,Chosei-gun, to manufacture
REH R (REAXIEAT) and sell radio receiver vacuum tubes.
BYELHEHRE (REB/NEH) Electron tube plant located in Yatsumi-mura, Chosei-gun, Chiba
REXEEHREL AR EORT&/MIA (R - 14 H{EHET) Prefecture.
+Tokyo Branch established in Kanda-Hanada-cho, Tokyo, and
vacuum tube sales begun.
1970% (S45%) EFEEELEMICHIE 1970 -Manufacture of vacuum tubes completely shut down.
HBIBEHERTEDEE . RTEHA -Manufacture and sales of cylindrical multi-digit VFDs begun.
19724 (S47%) ABRSHHARTEERRE. EEMBLUA BRI ATLA5H8 1972 -Futaba responded to a market demand by developing and producing
B LEDRTAICER cylindrical multi-digit VFD's. And it was developed VFD's for clocks, stereos,
measuring equipment, and other device.
19765 (S514F) KEBBEX—H—AH—YOvJIRAL. BEEBEX—H—T 1976 -A US automobile manufacturer began using Futaba's VFDs in its car
HIRA clocks, which subsequently led to a succession of Japanese auto makers
BI—RR YTy ARRER also turned to Futaba VFDs. Futaba also developed VFDs;color VFDs,
dot-matrix VFDs.

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
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1982%F (S574F) AEFEAEOFLVFDALERIH 1982 -Futaba developed front luminous VFD(FLVFD). RAiE.Z7ACDA)yrERKIBICELL. )
1985% (S604F) [T ARbOr | BREXRF M50 2% 1985 - Futaba developed a light emitting element for “Jumbo tron”. LSBT COEETHDERIETZE 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

19874F (S62%) HARTEEL 21— IVDEERIA, POS. SRITCD#. £FIKRFR 1987 -VFD module had been used in great quantities in POS terminals, and Futaba
R—NTHHA exploited their application, including bank cash dispensers, message board
displaying interest rates, etc.

EBEZASYIVERFELTVET,

1996 (H84) E/HF—FEDDEELICHKTH 1996 -Futaba successfully began mass production of mono-color FED's chemical spraying and many others.
1998%F (H10%F) I=ZFRMITERRER T A YREEH 1998 -Futaba developed print heads for photo printing system.
20014F (H134F) NS4 /\—MEEEICIGVFDAERE 2001 -Futaba began mass production of a CIGVFD with build-in driver.
20055 (H175) SN 5—9 571y RRFIVFDAEERA 2005 -Futaba began mass production of a FIVFD which achieved high-intensity and
High-definition graphic displays.
20064 (H18%) H5—FED.3%!, 11.580% 4 FERIA 2006 *Futaba began mass production of 3-inch and 11.5-inch color FEDs.
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