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VFD(Vacuum Fluorescent Display)
VFD&IZ s

Features of VFD Structure
N E 1 - — "t "
BREXTHRIBEEICENT. RIRTINAI R,
oo A s — Ao 3 5 72 e Y
General VFD; Excellent Readability HARTEDHBIHIR HARTEOWER
Stranbismal Figure of VFD Cross sectional view of VFD
BE
Structure ] D7AHTZ
Front Glass W70 MZX Front Glass
BAEZ N A ®FuK DTS2
Filameﬂm Grid Filament
FUK d 2 l | B
ria L RIUSNFTA = = GERETEE
o ﬁgﬁrﬂ . L @Y F—h \ Frit Glass \:’ e ° d o M Transp:'em
BEAR Viewing Direction I Support Conductive L:
g of the FLVFD ‘} @')—F %&p/ H}\ “0n LjC ve ?Zer
Viewing Direction of the [@FyE— Leads™—~ — e 187 R EBEEH
N 9 N /T Getter N [ / L, ‘ ‘\ ‘\ Erectrode
¢ X DHZ A Bonding Material
| DT4TAN ) Qlass Substrate J I Q7 /—FEiE
(®FHE  Wiring Pattern P Anode Electrode
! y 9
| ! B3ESfR  Phosphor = BRI —F—)
. | Metal
U—F Lead ®7h— N A . A\ L@yt SR etal cap Through Hole
Anchor Leads Exhaust hole @ﬂ‘F&T&F L
VIVID GREEN . X nsulation ayer
Wig=E @2 4oh)—K
C.1.E|Chromaticity| Diagram|(1931) VFDE R BEEENEEFSHEICERINGE - RELAERT/NIATYT, B Contact Lead 5 KBE 2T 7 T5IAVFDEDS S FEOME
Rresented by oo - — i s s — N A = Sz ®r/—k HRE AIREDHREIL BN BT
FUTABA CORPORATION BEADT/—NEB LICHEGFE/NF 2L BEFEERIERASILET, Anode Electrode : As shown below large size VFD or clear background VFD
/ Exhaust ti
g 0.900 .fﬁfﬂ u p may need an exhaust tip instead of a metal cap.
» 1 BRE - BEE SO TRBRICBhTOET, el e s !
P , 2IRBICHTAEEM I EL.EHFHTT. Insulation Layer Glass Substrate
E| s . t . © ® GZIES
F 3. BB AELRNSFLVFD BIERE A7) 6HUET e st e
B BLEE
700 550 ISU_N‘MARY . ) ) Metal cap ‘\—*‘ Exhaust hole
B VFD is a display device developed with vacuum triode tube technology.
5o The phosphor is patterned on the anode in vacuum package. Electrons come into
600 ; s slions & collision with the phosphor to emit light. DIASAVR @F“?mem . . ' . '
E i e BFEATURE BT AT DG HRICBa. Sr.CaDBE LM A I—FT 1> TSN TOWE T, M ICEEZE Tthe f;!amentdconlsl_sts of a_dvery;hlr:_turtl_gster; wire cc_)ﬁtzd w||tth barium, "
i EN /S D5 . e . . 1 . = strontium and calcium oxides. Application or a speciiied voltage raises e
500 & quovvo N 1-3999“0_“ re_e_ldablllty, _W'th high self-luminance. bﬂbf%%%’&%iéﬁi?‘o temperature of the filament cathode, and causes thermionic emission.
B I YELLOWISH ORANGE 2.High reliability long life. @3avFIRI—R (@Contact Lead
E =N 3. The FLVFD (Front Luminance VFD) is available, offering a wide viewing angle. IO ZNEOEHEEEEBROICERLET, The contact lead electrically connects filament voltage to the transparent
‘40075‘95 EL,UE' OR ZRY MVATR ®7./—RE&R conductive layer formed on the inside of the front glass.
E o o SPECTRAL T4 AV IEUROHLEETFH 7/~ NEEICEEL . BE LI Rah Bt 5 ®Anode Electrode
3 Pl ¢ e The anode electrode consists of a conductor such as graphite.
E B0 ILLUMINANT " P2 | < DISTRIBUTIONS E-7EKE: Ap ELET @Insulation Layer
E e 520 .
3003 A Ui 1009 \V'V"f Green : Reg Peak Waveleneh @.’ﬁﬁﬁf&ﬂ%(ﬁl:!lzf—l\) The insulation layer electrically insulates the anode and grid electrode from
E REENIS URPLI }:72 i ﬂsl \< GrT‘Sh Vello\‘/v [\‘ \ 7/—=R/ TV BB ERREBTMICHELET, wiring pattern.
E 7 ight Blue / 6% 5] ®Wiring Pattern
Green
2003 g o / B,ue/ /\ ‘yiuowwshrrange/ \ YmRET J—K /5y RS BRI R ET é wiring pattern connects the anode electrodes and grid to the metal leads.
E ’ ®FUYR rid . _ _
E 50 g o % 5 so Blue Green \ \\ Orange TASAREYROELABZ &, O— LT B EETT, gzpélt)::)nngsposmve or negative voltage to the grid controls the flow of the
.100 T PURP & 2 i — -
1 E are ! & % / / \\ \ / ‘ Reddish Orange @ﬁjzgtﬁ ) - 3 3 @Glass Substrate
= 7 » ZE som b\ | —MRICBATZAGEECHVONTNWEY —F 5 LHFREFALTVET, COH TR EIC Conventional soda-lime glass plate is used for the glass substrate. The wiring
0000 E o o ; / BB/ NI ETRLTOEET, pattern and other patterns are formed on the substrate.
. LR R < o B L R R R R R R R L R R ellowish Gre ) .
0.000 i .100 0 .20‘0 ‘ .300 400 .500 .600 700 .800 20% vele 579" / N U_|\ Leads . o 0 .
LIGHT BLUE . / > 55 REWEES T THB42624 (Nid2%. Cre%. BBiJFe) TF, BEPE S 6467 T,h'? leads are made of‘426 alloy _(Nl 42%, Cr 6%, Fe balance), which has a
/ \ BFOE | XHUEE T similar thermal expansion coefficient as glass.
N SIS =m (- N = \ . — < =50 ®@Getter
VFDFB WA T -2 BRI Oéuimaé.ﬂ'cb %9, o " = 500 s s80 20 pos 700 720 @Fyy— The getter is important in maintaining a high vacuum level by absorbing
Including standard green phosphor, over 10 additional colors _elensth(nm) _ NI LOFEEBEETOVNHZZOREICHERLET  COREHIERDZEH A ERE residual gasses left inside the display after the exhausting process.
have been developed. LY, (@Exhaust hole
WHESTT The air is exhausted through this hole.
CREIABORRERELET @Front Glass
pitaNGAtititas > ° The front glass forms the vacuum package.
@ ,?IE W70YRI52 o @Frit Glass
. HEZAREWRTB7-ODHN—HFZXTY, Frit glass is a low temperature melting glass used for bonding glass parts and
@ITYYRHS R leads. It acts as a seal to maintain the vacuum inside the display.
: : N = e I o Phosphors
Prmc'PaI Of VFD operahon %;;;:;; REEBT 2> - TT. REEMILET. %e phoF;phor is formed into the desired graphic pattern. When the electrons
= o= . . . . . . = e ., Sedk (= . = emitted by the filament collide with the anode, the phosphor is excited and
EREREOEAT RS TASAUMEHNES T RF OIS /AU L The filament consists of a very thin tungsten wire coated with RN DRV EAFICEFHEARLEXLET, emits light.
Principal of VFD Operation (Ba) . ARNOF Y L (Sr) AV L (Ca) DER{EH  barium, strontium and calcium oxides. Application of a WR)—7R—Ib @Through Hole
T4TAh e PRBShTOET, 749X MNBEOEELE  specified voltage raises the temperature of the filament ERRBERICHIROIETT, EMRET/—F /T )y NEBEBETICERLET, The through hole is formed on the insulation layer. It connects the anode
Filament — - & 4 4 st = hode to approximately 600°C, which causes thermionic BEREEE electrode and wiring pattern.
FBEI L TRIBREAH600CHTRELY BB Cal PP Y . ;
; oK RO bk emission. TS AORECH BN TOET  SBrEOBBROBBICLIRTRMOE ®Transparent Conductive Layer .
FHREHSNET, JUYNE RROGIFELSBENE The arid is a thin stainless steel mesh TEBIELTOET The transparent conductive layer is formed on the inside of the front glass. It
y BAYYAT . ChICEBEEZMATI1I A MSH 9 i : . : ) - ° protects the display from external electrostatic charges.
K Grid RTINS TT S KBS Wh_en a posmve_ voltage is applied to the grid, glectrons ®F7VH— @®Anchor
Q?éh; e ‘% c emitted by the filaments are accelerated and diffused towards T4 A MNEBEORBIRERINL . 715 A M EhERVEIICTENXMTT, It is the spring material by which absorb expansion by generation of heat
[CABEZMATT/—NCALSBFEEM (DM the anode. When a negative voltage is applied to the grid, DY t—k~ when passing current on a filament, and it is made for a filament not to be
7) LN T BHBERH > TOET, 7/~ IZEFR  electron flow to the anode is cut off. FoH—ERRDT 15X D—iEEELET, bent.
RENENG—RICER SN -2MEENDEHEDE  The anode consists of a conductor such as graphite, which is ®FUy REBEEH @Support ] _ -
ICRR 2~ DR ICEAFZERILZ 60T, C  coated with phosphor formed into the desired graphic pattern. TR EHS IR IR R —h— AR L B E B R o hF B-00 The end of the filament by the side of an anchor and opposite is fixed.

@®Grid Electorode Bonding Material

NCEBEAEMESNBERROTUyRTiE, 5 When a positive V(_)Itage 1 applled_ to tth' anoqe’ electrons BEEMTY It is the adherence material for attaching a grid on a glass substrate and tying
BENBEFHPERUTEHEFEMEL EHXLET, acc_e_lerated and diffused by the_grlq colllde_ W_'th the anode, BVERE electrically with wiring through a through hole.

FITT BT AN x ERAELTEERSEEREINTOHED L. 5 e>‘<cmng the phosphor gnd caL.Jsmg it tlo emit light. The most EES— L E2oN 2 BETHIELET, @Metal cap

On-Segment ’ ./ Anode oz o s X . N widely used phosphor is ZnO: Zn, which operates at low The metal cap seals the exhaust hole.

I ©E *Er (e 7'&"%505""1)?&1’5%&_@1&” voltage and has a green peak wavelength of 505 nanometer.

FERITORT A @%’ ZnO:ZnHAB T, K/ HABELEABIEIEY  various colors, ranging from reddish orange to blue, can also

Off-Segment 5 FEEBLPSFGETEEDOH TN FRETT, be obtained by using different types of phosphor.
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VFD Products

BHXRTE VFD:Vacuum Fluorescent Display
BRATHRECEBNIC. RRTINAR,

General VFD; Excellent Readability
@HRHFLINF>  Custom design

- VFD

s

Structure of VFD ]
PACZ TN
Filament o

FUYK
—

Grid TN
HEHH |:> °
03

Viewing Direction of the
VFD

)—F Lead

ORYNF+ST554T Dot character type
BF TIWIT7NYMNAEHT RBEERRTEET,
It can display alpha numeric character information.

@7JIILRYRYRUTIZZ AT Full dot matrix type
. R e EERTCIET,

It can display graphic information including pictures and charts.

I\MJYUYRVFD Hybrid VFD
WFRETF ALY, 2DDKRT CHEICITE.

Clear information capability with characters and icons.

BIERNARRTE (FLVFD) Front Luminous VFD
AECRR/I\ Y VHDFE N T HDTLLREA,

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

BT SVco  GRP ITL TAK CHAP HOUR _ MIN __ SEC
Z=50 UL I Tl il I - W (- LT
S== 0 aes I I 10T 10T - I ] Jd 1l

+ FLVFD

BE
Structure of FLVFD

. ]

T4TAL
Filament v

Yy FR/IE

Grid i @ B

o i Viewing Direction
i Display of the FLVFD
pattern area

U—K " Lead

T ILFHS—HARTE Multi-Color VFD
108 EDEPHIFEHAS—TEULLRT.

Beautiful display patterns for more than 10 vivid colors.

Multi-Color

n
a
]
-
=
™

AT —FEHARTE (BPVFD) Bi-Planar VFD

2BRTICEDFERENSL. IBROSHHIRTBAHE,

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

i

il

JUFPI\wo4559YRVFD Clear background VFD
TNIV7 OEHEZERAGE. I\vISIhEHRIEDET7YIarTJIVERTERR,

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

Ny S/ hEHBPEDEIRTBI
Clear Background VFD with back lighting

AUy ITIxAAVFD Metallic Face VFD
ERNBERZIF OV v—JIBEZIA .. VFDOFEE,

VFD which has metallic luster appearance is newly developed.

XIUYIIIALRA&IVTINvIIS5D VK VFD

Metallic Face & Clear Background VFD

B REEAAIREL VT Ny TZIRVFDOREICAZ) YT TTA REBVTHIET
A semi-transparent metallic coating is located on the back surface of the VFD.
Ny 7Z/hIZyk
Backlight Unit

A1)y 7T TARAFR
Metallic Face Glass

VTIN5 R VED
Clear Background VFD

BEEEDOIILRYMNRNIIRTAATLA,

Ultra-high luminance, full dot matrix display

High luminance, high resolution and multi-color

EARIZX 7 LY —VFD VFD With Filter
VFDRHEICT L5 —ZENRl,

Printing filter on the glass.

RRIERDIE(E.

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

b o




CIG VFD(chip In Glass)
CIGVFDD4HE

CIGVFD&miasn
CIG VFD products

5x7RvybhdbO—5AEE 5%7 dot matrix controller
FvSI9T7+VMPARICEIDHARZET YT,

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

ZAVRN -0 S Wz ESUMMARY
CIGVFD Grid 7 Phosphor J45A b X4 57874 M RBL. BEIFRRP AEELCIGVFDT  Automatic message display is easily implemented with CIG

ElEmeni 4. ERRAMEARELTVET DT, F—LICZEEHFHS  VFD which has built-in character fonts. The built-in display

T CRTEMISLET . v SU8NHS—S TNGAIRETT RAM keeps displaying messages until there is a change in
i ° °  data. Color shifting of characters is also available.

WS
. . — FEATURE
’7')?_" BEIRR @Grid auto scanning
L SRk wEDAN) @ Characters ROM(Custom order available)
@ 1—H—EHAXvI7FRAMNE @ User definition character RAM
S HABERARTIENXvS720H5— T FEE  ®Section gray scale control

Features of CIG VFD

B CIGVFDOD#&&E Structure of Chip In Glass VFD

N—Z2TL—t
Base Plate

& ' T

H—=N\vFUsFRRIVMO—S Display controller for automotive battery level
REETHZEI XY MeHEITIEE.

RSANFy THY— K Multiple segments are controllable even at low voltages such as automotive battery level.

Lead of the Driver Chip BHE HESUMMARY
H—\yFYEEICKHIEL-CIGVFDTY . 4173 vERE) CIG VFD is usable at automotive battery voltage.

2L TEHHY EXTIRYRE 4TI 8EES BT A MERIC Adynamic drive type is also available. Multiple segment displays,
such as 5x7 dot character, can also be used.

Driver Chip

T4 T4 M)—F
Filament Lead

HITISFRETY
y IFEATURE
.mg ESUMMARY W5 @A triplex display controller type is available.

QN T LYY ZARRALIA—F241T HY)
QXXX v UBEERRE S THY
QENERE—40~85C. RIFRE —55~100C

CIGVFDI3.VFDRARZ A N\%EE L/-VFDTT, T A NNZTlE. CIGVFD is the VFD with a driver IC mounted on it. In many cases, a
D= BBELEINNI NS —I ClEEHRE#ETLE RSA conventional full dot matrix type or 5X7 dots type had difficulty to be
INEVFDICEET B EICEY  VFDDEREN - D EL EHEIZVFDEE designed because of too many lead terminals. By mounting the driver IC

LESBAFICEY . KIBICHBY—REmo T o ENTEET, chip on VFD base p‘Iate, the leads needed to drive the VFD are only for
power supply and signal.

@ Some types have a built-in key scanning function.
@Operating temperature: -40 to 85C
Storage temperature: -55 to 100C

FndvbO—3 display controller

W5 Itis a drastic reduction of external leads.
1 ERKRBTCEEL > FNBINy T —2%  BRE . KBEXRRDOVFD HEFEATURE :~ —_— 2 =
PREARETT, 1. The small package which couldn’t be realized so far, the VFD of the < h D 7 Wﬁtgﬁﬁ"ﬁo

2. 2R EDERIRD B0 EMERE P BB ICLY FAFRPEO
FEMHPRIRETY,

3. ERARNDERDATEETT,

4. )—FEBERST ENFTE. REMIPHELET,

5.FZANPABENTVS . I—FREFFANERABITILEY
HIEE A,

6. W RAZLTHALDTINAZRTEH, FLEBEDFEE L FIRETT,

HAR
T27497 NATVYREALT EXTRYIT I TR

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.

With a built-in controller, operation is simplified.
W=

W
QTR ZRE v RIS RE

@7 MNEIED BT A BRI

@16REAKTRI NO—ILH ATEE

BT UNIENT—2ERTRAMICEZAL ZETE
TROFRETT . RRRAMICE X AT AT— 413 BEIE
TMEEEIC KT R E BRI HIETERREMFLET,

Q—EDRRT —FEEAHLRINEHER

ESUMMARY

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.

HFEATURE

@ 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.

IAPPLICATION
Graphic, Hybrid, 5X7 dots matrix type

=gk, SfEl. T ILFhS5—,

High luminance, high resolution and multi-color

| DS ESUMMARY

16 EF T4 N L/-CIGVFD T, BEFHZ RIC 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

SRE)EEE A

. . . V) E » b4’ NG =
Example Of Elecl'rlcal Circuit for CIG VFD MASC _ & J‘ll_lf%i%ﬁb FIRELLY  ERIHRLLELE, can create an attractive display.
Bei D = 5 — FEATURE
Beira. SEGET

@Picture expression.

:EE§~ Eﬁg’(éﬁ@;ﬁﬁ #3-D effect is represented with high luminance and high
BIEENFIEREER TR resolution.
QVIFHT—T5T19IFR OCapgbiIity of supgrimposing text information on motion picture.
VH ( \ SURTAD2AEULOEWEE :mizlrt:ﬁjlror:i ;(:r?é):'grl\j\;s:zlifd;sza()); conventional one
: I SEFEF0.4mmEAT @Pixel Pitch:Less than 0.4mm
| IlRSS=Y
' ’ GND — = AMVFD AMVFD
Clock e - — 0
7 Data i I_ EREEDOIIVRYRIMNIIRAFLATA,
MICRO — | ltra-high luminance, full dot matrix displ
CONTROLLER Latch — ' L . . I_ -I_ . . Ultra-high lu ance, full dot ma display
Blank Wi B-S:N:Ai’:fkﬁos hor directly onto the IC, static drive of the
ICFyTDEICHAAERBET BT AITRyrDRE Y EPPYINIPIOS Y '

= = sz pe=T B o Pixelsis obtained.
T4y BB ERR . BREREDFREAHUD (NYRTY gt suitable type VFD for a HUD (Head Up Display) which

TT4RTA) [CREAEVFDTY requires high luminance.

W5 MFEATURE
QKRZ/N, A O—5, X EYIEEEEAR @ Driver, controller and memory functions are built-in.
Y IS4 UFE T @Full dot matrix display

= - > [ @Green display with excellent readability.
QHREICEBNT) -2 FR
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Product Information OB T DIEAERLBEIA—LRX—IPSF I O—RTEEY, http://www.futaba.co.jp

f— o The product specification can be downloaded from http://www.en.futaba.co.jp
T2 X = E&
HARTERER—E

. C.H. ! XFM&a&sTiE Character Height
List of Standard VFD CW.: XFEND A Character Width
C.P. ! XFDOFLHLS5ROXFNHLE TOIER  Distance between the centers of character
D& == we 3 == nr P.L. : 4 DOREDEK &~Fi&  Horizontal Length of the Package S =
‘S'ZD)(/TI*Q*I::? (IEEE‘E:'FT’ J.Jé“{‘;z.g‘ EE?fFFD P.H. : SAOBOE Sk Vertical Length of the Package SXTRYNF©SI55(1T iy , ,
egment Type (Calculator, Electronic Cash Register and Balance) P.T.: %\ OE &% Thickness of the Package Dot Character Type CIG RS\ ERELTVET, Itincludes VFD driver.
2 = =R XEFEAE SRE 2 = — XFE STE
e & ti1 ﬁ 2 A S Character Dir;ension Outer Di/merlsions T H:Nufber Nzﬁof D%slits =th7ai£tzrﬁorm7a{|\ Character Dir%ension Outer Di,mer'15ions
Type Number No. of Digits Character Pattern =M e B PH. P P LP. LL yP : 9 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 75 202-SD-08GK 20X2 5X7+cursor 5.0 35 5.2 33,5 | 135.2 8.0 1.5 3.0
9-LT-03GNAK1 9 12.4 6.3 12.0 335 135.2 8.0 2.0 6.0 202-BD-01GINK «@IG 20X2 5X7+Dp,com,cursor 6.8 3.8 54 33,5 | 135.2 6.6 2.0 6.0
10-MT-153GNK 10 10.0 4.5 8.4 25.0 106.0 6.1 254 75 202-MD-15GINAK €1 G 20X2 5X7 8.9 3.9 4.9 33.5 | 130.0 6.0 2.0 7.9
13-MT-102N 13 : i 11.0 3.1 6.6 205 110.2 6.5 254 33.0 202-MD-20GINK «€1G 20X2 5X7+Dp,com,descriptor 9.0 5.3 7.9 40.0 | 188.0 9.0 2.0 6.0
13-LT-68GN 13 EH ______ 15.0 4.2 7.0 25.0 114.6 6.1 254 40.0 202-LD-04GK 20X2 5X7+Dp,com,descriptor 11.3 6.5 9.9 48.3 | 230.0 | 10.0 2.0 6.0
15-MT-42G 15 AERREEEEEEEERR 8.0 35 6.4 20.5 118.2 6.1 254 220 204-SD-02GN 20X4 5X7 4.8 2.4 3.8 48.3 | 100.0 10.0 1.0 3.6
. a 204-LD-01GN 20X4 5X7 11.3 7.3 10.3 75.0 240.0 11.6 2.0 6.0
tg)(Jl\g47 (gD“Ja\ 947_m) 242-SD-04GN 24 X2 5X7 5.3 2.2 3.6 25.0 110.2 6.1 1.5 35
Segment Type (Clock and Timer) CARy :EE#34/T Automotive > : : : : : : : :
7 = = e X PSP .
e & L ﬁ RTING Character Dir;ension Outer Di/melqsions t’ﬂ)‘yl*g'fj (DVD\ STBm) CIG IRF1 N\ EANBELTWET, Itincludes VFD driver.
HiEh No. of Digits | Character Pattern CH. cW. CP. PH. PL. PT. LP. LL. Segment Type (DVD and STB) GBI (% 15753 bO—FK51/SERRL TLET . It includes VFD driver of character controller.
2-BT-428GN  /CAR 35 (R:RE 7.6 40 6.9 185 48.2 6.1 2.0 8.2 ) s JNEUTUT &
Voo g %b ch ﬁ/‘_l’;/ \tht Pattern Area Outer Di/mer,15ions
4-BT-68NY /AR 35 {B:BE 7.6 4.0 70 | 205 | 482 6.1 2.54 5.0 Type Number aracter Pattern cn Tow T oL T o7 T o T L
4-BT-224GNM ¢/CAR 35 {H:B8 8.0 4.4 7.0 205 482 6.1 254 8.2
4-BT-52NM  /GAR 4 25:88 7.6 40 77 | 250 | 556 61 | 254 8.2 FV927ND 99 | 382 | 185 647 65 120 | 40
4-BT-245INK  ¢ZCAR 35 {H:HE 76 4.0 6.5 16.2 54.2 55 2.0 55 Jpp—
P 1) A - - It N
4-LT-123GK 4 g BEBE 14.0 7.8 18.0 29.0 95.0 6.1 2.54 6.1 2-MT-237INK  €lG > 1l ’l;’l‘f” l’;I’\!II ’%I II;IIEII ’I;’I\f’l ’l;’l{/ o8 | 538 | 185 | ss8| 65 | 20 8.0
5-MT-253N/NA 4 ‘BEELE 10.0 438 7.0 205 60.0 6.5 20 |19.5/17.5 o Hbouse® = == == =
TR Ao e
10—BT282GINK CAR . 'E' TRIP ‘l__:‘l:ﬁ’:::,f_ic:m 6_0 3.7 4.7 25.0 75.0 6.6 2.54 14.5 > :EAPNED%YMALL ] TITLE TRACK 45;:: XDIGITAL
P e e P = | 9-BT-199NK D\/stc?ll mzam dhs”?c"u 8.8 74.0 16.2 100.0 5.9 2.0 10.5
(] [ IR 3 5 1080p SLP 7.1CH
ZIWI7Za—AUw o547 o
Alpha Numeric Type (Calculator, Electronic Cash Register and Balance) )
. _ . wEE S\FetiE x | 11-BT-234NK 9.7 74.0 18.5 | 100.0 6.6 2.0 12.0
iz & v} ﬁ E2AC S Character Dir%ension Outer Di/me:\sions -
Type Number No. of Digits Character Pattern o
CH. | cw. C.P. P.H. P.L. P.T. L.P. L.L
i () 61CHSEP
16-LY-03G 16 U 1 L ) I T R O 125 | 70 | 11.0 | 290 | 2052 | 80 | 20 | 10.0 o | 11-MT-141NK WEIGEEE 8.0 | 842 | 162 | 1102 | 59 | 178 | 115
20-LY-05GK 20 b 5 ] T B G BT B B 6 A I 0 125 | 70 | 105 | 29.0 | 250.2 | 8.0 2.0 6.5 =
o
EXTRYNFwS OIS CIBIG) (3% +5 72T NA—FK5 1/ VERELTLWET, Itincludes VFD driver of character controller. i 16-BT-131INK C2CiG 120 | 867 | 205 | 1182 | 59 | 2.0 | 100
Dot Character Type CIG RS/ ERBLTVET, Itincludes VFD driver. o
=1 —f-2; TR
ﬁ; 8 ﬁi ﬁ Fr3I571—3 vk Chara%eqr-griinsion Outzr*gi’n?e-:gions
Type Number No. of Digits Character format 16-BT-160INAK C*CIG 12.0 | 86.7 20.5 | 118.2 5.9 2.0 7.0
C.H. C.W. Clz P.H. P.L. P.T. L.P. L.L.
8-MD-06INKM  €%CIG 8 5X7 8.0 4.1 7.6 16.2 81.2 6.0 2.0 4.1
USB HDD @ A& 3D (O X > Il « »
12-BD-02INK C2CIG 12 5X7 6.7 4.7 6.9 18.5 118.2 6.5 2.0 10.0 16-BT-169INK @©16 12.0 86.7 205 118.2 6.5 20 8.0
12-BD-03INK C2CIG 12 5X7 6.3 3.2 5.2 16.2 90.0 6.0 2.0 7.0
16-BD-11INK CIG 16 5X7 7.4 3.5 55 16.2 118.2 5.9 2.0 10.0 -
ZILRYSRNIO RS LT
16-SD-03GK 16 5X7 50 | 35 48 | 205 | 1000 | 6.1 | 15 6.5 Full Dot Matrix Type
16-SD-13GINK G#6iG 16 5X7+cursor 50 | 3.3 46 | 162 | 1000 | 61 | 20 9.5 . — 3 y=EstiE st
T ﬁe’Nufber Chtr‘;.zgggg({l_sz) Character Dir%ension Outer Di/measions
16-MD-12NK 16 5X7 8.6 3.8 5.9 16.2 | 1182 | 6.5 1.78 4.0 e Pattern Area(CHXCW) | Dot Size(HxW) Dot Pitch(HIL) PH. PL. PT. LP. LL.
16-MD-05GK 16 5X7+Dp,com 8.8 5.2 8.4 25.0 | 160.2 8.0 2.0 6.5 GP1204Al 128X64 27.42X54.96 0.33X0.33 0.43X0.43 42.0 85.0 7.6 2.0 4.5
202-SD-16GNM 20X2 5X7 5.34 2.35 3.6 25.0 96.9 6.1 1.25 55 GP1180Al 128X64 28.65X57.45 0.3X0.3 0.45X0.45 42.0 85.0 7.6 2.0 4.5
162-MD-05GN 16X2 5X7 8.5 3.7 5.0 33.5 106.2 8.0 1.5 4.0 GP1212Al 256 X64 28.7X115.1 0.35X0.35 0.45X0.45 44.0 145.0 7.6 2.0 55
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 GP1219Al 256 X64 40.17X163.69 0.48X0.49 0.63X0.64 60.0 | 205.2 | 10.0 2.0 55
20-SD-06GK 20 5X7 4.3 2.4 3.7 16.2 | 100.0 55 1.5 6.0 GP1229Al 128X32 14.3X57.5 0.35X0.35 0.45X0.45 27.0 84.0 6.6 2.0 35
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Anode connection for dynamic driven VFD
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Driving method for Anode and Grid

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.

| EE8hEFE Drive Voltage

W7/ —R.JUyRERE
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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.

WIS AVNERE
TATAMIHABERESEIDICVHELRET
BHEEITVWET, 714 MBEEFEVBE. 71454
UIRENCTA—T AT SN -BRE M ZEFEL BED
$bERD . FarBLET, £LTIANEED
BEWEES REVEZHEFREIBONELY KRR
BEDHLERILET, L >T 71X MEEIR
DT ERRME (Typ) TTHEALESW,

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.

WHYNATINAT7 RAEBE

7/—=R. JUVyRADEREHAIPOFFTH>TH.ZD
BUFTAIANEBRLINEVGEIE . HREFHI T/
—NICBEELTHAELET, ThEph<ioIilT1T4>
MEMEHL EITET, COBEDIEED YA TINA
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VIFFA4A—RERAVWTOKIET, £HFEICEHLN
F=HIMETNAT ZABER 745 A NEFEEMH IEK
B e 22y TEROSZETY,

B Cut 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.

LEE@J?EH? Relationship of Electrode Potential of Dynamic Drive VFD I

7 /=K. 7y FONEfL

S1F 3y BEBOBRERERICRUET, 7/—F, 70y R BE

| 745XV FDEEEIBR Driving

T4S5 XV NACERE)

Filament AC Drive

288 A — N A

T I— ——

T | rrmmmon

- Anode, Grid ON
R EN X
(£>4—2y TEHDEBE) Eb. Ec ;g*/"
" P . " =
Fcllan:en: AC drlwr:jg circuit GND = Filament
(Center tap ground) potential

7 /=K. JV)yROFF /2Ef
Anode, Grid OFF

BHER

Relation on each potential

T4S5 XV NDCEEE)

Filament DC Drive

= e
E F
=) ‘ (+)
7 é" T7/=K. Ty
Anode, Grid
ERER B R

Filament DC Eb.Ec
driving circuit

S B
T4 A otential

b—Ef
i
Filament P Ef
GND 4

KON
ON

/- JUskOFF |
EfEE  Anode, Grid OFF

Relation on each potential

E
=Ec—Ef

method for filament

—MRICESAVSNBFHETT, 747X MACEREID
BE.T1AIAMDER (Y —NEML) 3 ETULETY,
TATANBUDN FTHP>THBT . 7/~ . TIINE
ENOFFICB>TWARELIERBLSICH YA
INATZABEEEML TSN (—RISY 2 F 51
F—FERVETY) BEDYMINATRIZ. T4T2
SNEBERAN AN 28y FICERLES A8
2y FICUIBE . T4 I A NERIDIREI AEL &Y,
BVWAYNTNATREENDBELNET, /2.7
/=R TUYRBEF T4 FAMBEICHLERES
B, 2y T ORI Sy TRICHBRL TEEN S
BBHEPBIET,

A=y T —EREI B EICEAVShET, T1T7X>
NEED TR LSBT /—K. JUyRDRIE
FEIZEfMEL & 578 . ACERE)(DVFD% DCEREf T
RAI3LBEEMPRELET, T1IXAMNERERE
ZENINY 2356 DREREREE £ ICRUET, -,
ZNEMRERERICRULEY, 717X DCEREIAD
VFDIZ . BEEHP RELEVESIC. AEREEEE
EHELTVES, §1FIvVBREIEHARDE T
R 358.7/—K. JUyRRSAINOH DI KR
DEL ZAINAY /A XD RETDRBEMD HD7-8.
HVIEEEDHYNA INATABEELEETHED
HYIET,

Anode,Grid On potential
¢ T/=K.TUyK
7K i)
i gucgE |RESE
F'rj e S Anode,Grid | 107500
ilament Potentia SSAARE Voltage e;gfeymgkage
\__/_J Filament Voltage (eb. ec) ecc=ec+Ek
/Y (EN HIbAT Cut off bias
T ZEEY Voltage
ND. g
Gl (Ek)

(7/—K. 7Yy KOFF&fi)

(Anode,Grid OFF Potential)

13y VRENDEAEEE BRI F
Relation of Potential in Dynamic Driving

7/=RTVyRNBREICAYNFITNAT ZABEEMAT=HDTE, T4FAb
BRLIGRNREXFIEDI=OH YN TNA T ZAEEDHZTELE>TVET,

The figure shows relationship of electrode potential of dynamic driven
VFD. Anode and grid supply voltage is the sum of anode or grid voltage
and cut off bias voltage. Filament bias voltage(EK) is required to prevent
improper illumination.

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.
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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
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 TT7/—NEBD, ¢, f, gEONSE B &,
1GICAPRRENET  FRFIC2G.8G.4GI3.3 .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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Example of Electrical Circuit for Driving VFD (Micro Controller Direct Drive)
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An example of VFD direct driving using a

microcontroller with high voltage output ports is

shown in this diagram.

HE? 7°'J =3y Peripher.a-l__.Applic'a_t_io'n.
VFDRRSCINIC (ThERRFS/\NIC)

Driver for VFD
HMEBERTANA—H—ACHERLFEN,
DORSAIN(VUZ )ALV INSLILTOR)
STV RE . Sy FRORTANTE, Z55 1978
EDOVFDX S EE. S R—MIOVFD (CERAShET,

(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.

Maker Part Number \(/)c:ttz;‘e gj;v;l; Number of Ports

#PD6700 18V Positive 47

RENESAS | x«PD16306 80V Positive 64

#PD16310 80V Positive 40

. ML9271 18V Positive 48
Lapis =

ML9272 65V Positive 40

PTC PT6305 70V Positive 48

PT6306 70V Positive 64

@I/ O—-SRSANI(XF T2V AR)
E(II5X7dot RREITIZAT T . HoNLOXFET+
SMPEFINTOET,

(®Controller Driver 2 (with character fonts

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

PN

RTAEVER IR FANTE, TUIRICEIIL TERB TOKUELET DT RRT 42 1 EBEEALIET

RTRETVET,

@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 \%l::ap;; gﬁ;ﬁ; Number of Ports Maker | Part Number \%ﬁggé gl?":lpe'; Number of Ports

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

HOLTEK | HT16512 35V Negative |4GX165~11GX11S PT6312 35V Negative |6GX16S~11GX11S
HT16515 35V Negative |4GX245~12GX16S PT6313-S 35V Negative |4GX125~8GX8S

JRC NJU3426 45V Negative |14GX16S PTG PT6315 35V Negative |4GX245~12GX16S
NJU3427 45V Negative |4GX285~16GX20S PT6315-S 35V Negative |4GX125~8GX8S
#PD16311 35V Negative |8GX20S~16GX12S PT6351 35V Negative |12GX165~16GX12S

RENESAS xPD16312 35V Negative |4GX165~11GX11S PT6355 35V Negative |7GX185~10GX16S
#PD16313 35V Negative |4GX165~11GX11S PT6324 35V Negative |16GX24S
#PD16315 35V Negative |4GX245~12GX16S SANYO | LC75725 45V Negative | (4~11G) X438

H—NyTUVEETOREIZRIRELET 1 —T 14
JIR2DORZAINTE, T47—HBE. F— ¥ v 4%
BED W21 T HNET T a—FT14017)
1/30DIV—-XbHYVET, (M T Ly XERED)

@Duplex Drive for Automotive Batter

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

Maker | Part Number \2,"":2;; g&‘;v:l; Number of Ports conditions using automotive battery voltages. Some
HOLTEK | H16514 50V | Positive | 5X7dot-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 \? MR || RSO | e o R
— == oltage Supply
ML9203 60V Posm\{e 5X7dot*1 Bd!g!ts 2rows ML9212 18V Positive 3GX32S
) ML9208 42V Negat!ve 5X7d01'16d|9ﬂ$ _ ML9213 18V Positive 3GX565
Lapis ML9209 42V Neg.a.tlve Alpha Numerlc: 16digits o ML9226 18.5V Positive 3GX32S
ML9286 80V Positive | 5X7dot-20digits ML9227 185V Positive 3GX27S
ML9289 42V Posili\{e Alpha Numeric.- 16digits ML9228 18.5V Positive 3GX82S
PTC PT6302 45V Neglaltlve 5><7dot-16d!g!ts LC7573 18V Positive 2GX19S
PT6314 70V Posm\{e 5><7dot-24dfg!ts 2rows LC7574 18V Positive 2GX37S
LC75710 50V Negative | 5X7dot-16digits LC75741 18V Positive 2GX53S
SANYO | LC75711 50V Negative 5><7dot-16dfgf1s Ao LC75742 18V Positive 2GX41S
LC75712 50V Negative | 5X7dot- 16digits LC75750 18V Positive 3GX88S
LC75754 18V Positive 3GX24S
LC75756 18V Positive 3GX528
LC75757 18V Positive 3GX41S
o — "
34312 (VFDRS1I\AiK)
Micro Controller (built in VFD driver)
Maker Type Parts Number Pa;gli(:)ge VF(EO?:S“)’er %‘::g;; 'SBS;\S; 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
RENESAS «PD780232 Sub Series 80 53 45 Negative
16bit «PD784976A Sub Series 100 48 45 Negative
M16C/39P Group 100 34 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
SANYO 8bit LC876 Series 100 52/48 40 Negative

®ZD[EH

EEtREEEARNSINEHIET,

Custom drivers for clock are also available.

Maker | Part Number \%lft'ap;; gﬁ: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
Lapis ML9298 18V Positive | 12H 1/2Duty

J—Z%EE Booster Circuit
FIAND—EBOR—IFBEAREELESTHE.
RDESNIST T 22EHFLET,

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

VDD——

J—2&EHE
Booster Circuit

out

VFL —e—
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Filter

(1)3Vb5ZAbDEE  Improve Contrast

VFDDRRETAUINTCHIEXAEDEIZ. BXIGES AP HS
ERITETAVREFERIT T A MDAV AP ETLET, ChE
BRIE G 27-0IC TV a—5 > THRRF R EMA . I NF XN ER
LUT HEBMEEHET, £/-.VFDOABEEE RZIKLKTIHE
HHNET, —MICEEFIREAETIE20~40%  EHAETIIS
~20%{5VWTHERINTVWET,

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) BDZH_Color Modulation

TV EBT CETREBREL(LELBIEN TEET,

A) BOZE
TY— 3 BEHE LNV E R > TOET 0T, 8%
CEBTANI— LB B DY BETHE~FETORBERSIL
PTEET, $£.EX 7R (T1VLyRR) D74V E—ERBED
AL THBRRTOTETT, BE. SBAFEATEITE. X
BOTY—> OIFH ERP RS EAINLGE FRT
S—FEVREBBLICCODT, TV E— IS RITK<E
VET

B) &E D[ E
EREBEREDT IV I—EBVBIET. EUBR D ENT—IT
BIENTEET,

T1IVAE  Filter

(B)VFD®D{RE Guard the VFD

VFDIZ. T ATTETCWVB- AW ENPEEICTE REH/N—
PIHBETT, —RICH—FT 1A RETF AL EDEBIE. LY rDHED
B ERIANSZANDEED/EHTIVVIVEEEEDEFEGERHETSFX
Fy IR ERAVTERALTOWEY, REICTIVI—2ERT5E
I TN E—A—H—ELTHBRDIZ . EY TRMITHERRE
S,

VFDAAICE TN K DE RS 2B <7 I VFDD S A& 5.
NREED NDSRAEV) BEE SRETVAELECEIBEVLET,

s1k

Light from the outside

SF 5 Reflective light from the outside

A 70X bR T1E—
Phosphor Front Glass 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.

mILy—

Holder

BRIV —DBH
CHARTEOMERDEITVET,
CHARTEU-FOERNOBEAZHIRLET,
AR TEIREEROET,

BEARTEARILVY —BEOERR

1.E#MH (Datum line) I3HZZERTY, 70>
IS ZABHETHRIVE—DERETE LRV TLESL,

2.)—=Fg1JFELE (1.5smmMAXDEE) BdVE
FTOTEESEEL,

3.2 TIROKERIZ0.5mmBINETE RV
H—ITERIBETHREL LD EDITMAONET,

4.ZDFTIEVFDDAEAEERINT 572127
2arEIFEIREESTIOLET,

5. 2BEICANREEZBEVWKIFRILE —(ZRITF
NEEETTLESL,

6. 5B EAPDIEHHEU (ST ERER) (I
BELTERL,

7. RVE—DU—FREO2FBICTEIEICE
). 3 —-REYFDOVFDICHIETEEY, TR
LAT7IMITBGEIERILE—DU—FRHY
O&PCBRIL—FR—ILAODREIZAN— %
RTETEV-FRBAICKESRET DT EEM
PHNET DT, TERLTAN—-ZEH|ST &
SZBBL TV FU—FETBICHAIRNTY
BHERFINI—ANDEAMESDZDICH
ANEREE B> T HINBEEE &
KHADEDICLTLEEW  RIV—K—ILHF
BDBAIIRMICPCBICHRILE —&FF.ZD
BICEARREERUMIZEICLERD
U—RDOPCBADEFEAMP R ELET,

8.4 TRIVG—FL A THZENAEETT

B Purpose 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.

57 Tab

U—KAK
Lead Guide

D—FAHIRRTF RECES
Guide for Stagger Lead Out

SLLELLL L] 3

FIVZ—HEA

HRERI—K
Guard for Exhaust Tip

Holder Insertion

FyTLIERTA
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. 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.
OF&ET3 XIFHLEW
O:Applicable X:Not Applicable

E = HOR K Application
Test Item Test Conditions —ixDFE | BEEIER
Application |Automotive Use
o & | EREBEEIICEKY) . ERICT, 0008 AT O O
Life Lighted for 1,000 hours at room temperature with applying the rated voltage.

& B MW R | MEE44G.EEH 2,000cpmmATIRREICT XT3 485, Y. Z &G H2EFEINR

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.

& | B F | EREERNCKY.852CTEIEEH TIGRFHE AT

Lighted for the period of 96 hours at 85+2TC.

High Temperature

&€ B ® F | EREEEMICKEY). —40E3CIERE R TR AT

Low Temperature Operation Lighted for the period of 96 hours at —40 *3C.

# BE M R % R OB
Function Durability

BEY YL e EARBEEICLY. 547 ILAUT
N

Temperature Cycling I I

X | X | X | X
10100

Lighted, subject to the specified test conditoin as shown for 5 cycles.

305 ‘159}‘

TATANBEEERBICHLT 120%E0. 2B Y1 7ILRLET,
(7/—=FTVyRICISBEEEIMLEL)

E—a—-H4A49U>7

Heater Cycling — Filament voltage at 120% of the rated voltage and 20,000 cycles without O O
‘W 5% voltage applied to anode and grid.
& | K B | ERITHRET.85E2CIEREH CT2RENE O O
High Temperature Storage Unlighted, subject at 8532C for the period of 72 hours.
7]
()
Bl B B M B | FAUTRET. —40LSCIERMHRTT2HMKE O O
:II;; g Low Temperature Storage Unlighted, subject at —40=%3C for the period of 72 hours.
c
- e EtSt ) | ol
i S # & = N | wipe FERSTIREET 5 A7 IVIKE O O
H Thermal Shock \ i = = -549c  Unlighted, subject to the specified test condition as shown for 5 cycles.
" a0 ' 55 304 55
B OE B B | FERITIREET. 40 2CHMEE90~95% D IE R IE R IR E 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.
21R1E1.5mm. FEH10~55Hz. 75 B EEE1 T X Y Z& H 285 R
i B (1) | (JesuTiRee) 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. BiKE 55 ~200Hz, &5 [BFEEE10MCT X Y Z& FH M2 IR
& B(2) | GEATRE) x O
2 Vibration(2) Unlighted, 4G acceleration, 55~200Hz frequency, sweep time cycle 10 minutes vibration applied for
& 8 2 hours in each X, Y, and Z directions.
® G —
" e } RAIEE100G. fEFRFRE6mMs. FIRIEFXK. X X'\ Y Y. Z .Z'&FEBEEE18E
g5 @ B | GeRITHRE)
v B 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).
]
o
ISR I3 A 7 4 F ™ | 230 £5CDIFALFERISHREE
<
o

Solderability Immerse in a 230+5C solder pot for 5 seconds.

@ A 72 M B 4 | 280 X5CDIZALFEFIC30 T2WREZ

Resistance to Soldering Heat Immerse in a 280 =57 solder pot for 30 +2 seconds.

% F M K f

Terminal Strength

U—R5ein12250g D EfE% D1F90° VM. TOMBEICR T D%
1A 7IVELBYA7IVITIEITS

A 250g weight, bend 90°and then return to original position, 3 cycles.

O 1010 O
O 1010 O

EHJ:@%I%;IE Proper operation cautions

ZOERIE EARTEZHEAVRELSIADERSTIEDERZIEDICHD T,
BENSTIVRERLLEDT ). R DR B RO TETOMEK L. BECLTILEE L,

BREEDS55DF

FAFTIVVBHDHE  ROEIBEHTRADESDE (TUvH
RR) PRIBEDPHIET. 5. CORRIBBEHMEEL
BLETHRTESHND T VFDOERERIC AP H IR T B
Bho REMBHIATORECBELEL,

(1) SEENERIANME T EDIRE

KT BEEFBLELTOT BHARBPEOEE (BET
50HZELTF) ICRAELE T, $1o . RIRBPBREEPSBLTVBEE
3. 7L~ LARBSENA ETH>THESDEEBUBHAD
BIET,

(2) 745XV NEBRARBEE TV — LARBOTS

VFDIE E#E S —RKTHY . T T A MIEINT BT RBEIC
FUDV—FEREP ETFU ERICEETIEMNET/—K TV
YRBEFEILLET, LD >T 714 NBRERREETL—
LREHS THTHIETESDEERUB B AN HIET, BRE)
RARBE.220Hz L EEHIELET,

(3) T4S AV NEBIRENE T U — LAEIRB DTS
TAIACMNIHERBICEFIREIZH>TVET, VFDILASH
DEEHSMHBET1SACMI—FEOBRHTIRILE T, CDIR
BHZEFREIREVOET, TSAIMIERERITE. T
IANET VY NEDEBHIEL. 7/ —NERIERLET. L
A>T BRBRARBPEARBHEEFELODL ZOBES
DIDHE BEIENFEELET,

(1) DYRETIA P RBENRS
TASHANETHTRENT B T (T A5~ 5y TET
SUNCBHLLBA . 71T ANBEH TR EVET
T8 BFSRALRKLET, BTSN YN T
INATP RS T4 FANBEPEKR. 22— 5y TREICEERL
EBEOBETTOT, $4K5y 7 TRELLBE ROFKT
BIERBUET.

(@) ISVFVI54 LHEVES

Iy KRB 5T ONASOFFICEAL T BEE. <Y

THHGEDBIET, TV NBEET S THUGSEVIBIR
DELILTDIESHONT BERNERIRELET, TDH AWK
12T T2% T8 LERF TS,

(3) JUYR. 7/ —REEEIERACRINA D /A XD 2158
BERIIC ANV /A XD FEET DH B RNERDPRETS
ZEPBIET, EDHE HALABROMICIS T4 PR
EANANAY /A RBNELT BIETHELET,

() BEEEREARTNENESEEATIRDEELERNT
HY Y- TRIFEEREBEDLDICEH. T4 T A NEEIF
KELKEERTIHERAWEECEIBBEVLET ., 74742
FMEEII>THEEEZRRTILOLFE IEMFICITHAENT
{F&EW,

(2) 7454 NBER EREMABICHE SN AHDICRERE
E% REMAICIEZTREEZENINL TSV, THREIH
DEXRRECERENMUET EMHE (EEFR) ITBE
DERDOEET, (BEREBKTT )

(8) 74 I X NBEDEIIE . ERREREDIHETHRMMED
EREABTBEIICHELTEE,

(4) YA TEBRBICT B8, T4 A MERICHAEH T,
TATAMT LR Z—Fy TEE I T .CICH YT
INAT R (EK) &0 12 BEHRHLET,

AERE U TRERB A BB B ErBYET . LEAR
BMTHNL. BOEEERE T RRBOREEHIZIL
UBCTHESUCRAET T DL EBAET K% 12O
8 (7L~ LEM) E—RCLEEE. 7/~ K. TUYKHADIIL
AEENECLTREE TS, MR/ L XECLALET.
2571y BBOBA S FABICTOET. RAG L. S1F3y
IRBERBICEVET. EOBBARIC LT 558 RE
THBAPBIET, TOBAE. [RADB5% | OHEBHS
(EEWF/—F JUyNBEE T TREE TS EETRE
T ERLATERET ST BYET DT HETEEL A,

(1) RREERFTRIEV-—FBRDIEAESIHENF B,
HIARTEEFTHEEIPHVETOT. FLEELE B/YYY
EEATIILESTTOHLET,

(2) V—Figz Y F CTHERAT 3583 U—NRTODHZ R 3
BBIEADDDN.IT797 RIBEPECEVEIITER
LTV EERTAS2mmEL EBEh 2R3 DS 370 g (S
DULEHFHIET,

B) RREDRIFE BEMEAVBILELT HIRIITV IR
RIBEEDELCHEVEIERTHEEDIC RIAEG EDEE
RIRE A IMDHSBVEIICLTEEL,

(4) IR EG BROICREBVIITHY  EETHEEEE
RERNADCE>THOBAPEFEEMLEVES BT
BEORBICED e ANR—=ZRER>TLES,

(5) TR TRUBRIHBA . HIRBEDRBRPHIZARAICENFAD
CEPFBUETOT HMBRNERE GBI LEN —EHVDE
EDEREL TS,

(6) BERHAEBICEY . T1IANDMHEREAFOR P NEE
LBIEPBIET DT, ERAFIMEIHATOHENTZSN,

(7) Ny =Y OHBICAVSNBH S AMFHE BB LT ILD
UTHELRTODT 797 ABEDEFORRICTEE
{EZV . RCEBTOLILEFEAVLZEE . KTH
SCHEBEITOTLEZN,

(8) RALMFHT IR T RIELU LORBEFEAMDOSEVEIITE
BLTERN,

(9) RERIMFHICIE AN E—DEAEESTTOHLET,

EER

it ERPICHIBLAN I ZARBICELEF 2P EVELD
ERABELAARTET>TOET ERBBIORRICIE, Bt L
SHhI-RETOMB TR E-> TS,

WRE

SR SEEFEMPHESOSVRRICREBREINDIE.
U—FROIBAZF IR ) —FRBO#EEH HELLU HFZ
RECKERREECHEPBIET O T B ABAICREL
TLESV, 6  REREDHE BI-J I RBES,

& 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 VFDs 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.

HELuminance 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.

HMStorage

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

VFDEY 21—V BRARRE . IMA—-5 .7/ —R&YJ
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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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CN1 Anode driver
RD = > NO.1 NO.2
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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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Interfaces

IN\SUIU Parallel
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U7 Serial
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CPU/\XE#% CPU Bus
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RS-232C RS-232C
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RS-485 RS-485
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USB Universal Serial Bus
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CAN Controller Area Network
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[2C Inter-Integrated Circuit
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HSUMMARY
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.

HSUMMARY
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.

HESUMMARY

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

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

HESUMMARY
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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Full dot matrix display module series specifications

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> 5545

%1 T3 MNELZATHHEBEHEET,

New Products

Fontless type can be prepared.
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Dot character display module series
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Dot character display module series specifications

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.
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.
M The LCD EMULATORS are compact, low power VFD modules with
standard LCD interface.
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(WXH) (WXH) (mm) | (WXH) (mm) (WXHXT) (mm) Supply Typ.(W)
GP1209A01B 112X16 | 52.5X11.5 | 0.47X0.73 | 80.0X36.0X13.1 |8bit ParallelRS-232C| 5V 13 /Q?:lf‘a%e;%mggn
GP1209A04A MEW) | 112X16 | 52.5X11.5 | 0.47X0.73 | 80.0X38.0X15.9 :;’;;g?gﬁgjsssegﬂ 5V 1.0 /}?;’t’:éze;%mggn
GP1184A01A 140X16 | 69.9X11.5 | 0.5X0.73 | 116.0X37.0X13.7 |8bit ParallelRS-232C| 5V 1.4 /}?ﬁ:&%ﬁgmggn
GP1184A01B 140X16 | 69.9X11.5 | 0.5X0.73 | 116.0X37.0X13.7 :Z;rfgﬁfgﬁ;‘jsssee”ﬁ; 5V 14 /}?;?:Ifa?]e;j’gﬁgggn
GP1238A01A 192X16 | 124.6X10.2 | 0.65X0.65 | 180.0X40.0X24.1 |  8bit Parallel 5V 4.0 —
GP1198A01B 256X16 | 166.3X12.7 | 0.65X0.8 | 230.0X40.0X29.0 | S8bitParallel | 5v24v | 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 %1
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 | 190.0X64.0%X30.1 RS-232C 12V 45 | Simplified Chinese
GP9002A03B MEW | 127X64 | 57.0X28.7 | 0.45X0.45 | 108.0X57.5X20.8 |8bit Parallel/Serial| 5V 25 Japﬁ(’;?::fg?ese
GP9003A01B 127X64 | 77.8X39.1 | 0.61X0.61 | 134.5X61.5X20.7 |8bit Parallel/Serial | 3.3v,5v | 3.9 Japﬁ(g?:gfgqese
GP9002A01B 128X64 | 57.5X28.7 | 0.45X0.45 | 103.0X53.5X22.2 |8bit Parallel/Serial| 5V 2.5 Japﬁ(’;‘izgﬁ] ng‘ese
GP1118A01B 128X64 | 83.1X415 | 0.65X0.65 | 140.0X68.0X29.0 |  8bit Parallel 5v 5.0 Japanese 31
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 31
GP1205A01B 256X64 | 115.1X28.7 | 0.45X0.45 | 159.0X50.0X23.5 |  8bit Parallel 5V 5.0 Japanese 31
GP1212A02A 256X64 | 115.1X28.7 | 0.45X0.45 | 159.0X50.0X21.2 |RS-232C/USB20/C| 5V 48 Japanese
GP1157A01B 256X64 | 115.1X28.7 | 0.45X0.45 | 159.0X50.0X21.5 |8bit ParallelRS-232C| 5V 45 Japanese
GP1160A02B 256X64 | 163.7X38.3 | 0.64X0.6 | 220.0X60.0X23.6 RS-232C 5V 75 Japanese
GP1150A01A 25664 | 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 pE | EREEsEOeE

/korean %1

NEW» #73¢% New Products
o | FVIUS | XEOAx | s | 10TER wig | HEET] .
Pa:ltnNufber Eﬁ;gﬁg TJ#—< vk Size of digit | Outer Dimensions SZ_}& 1YFI1—2 Power con:(u):vnernon 7?;5'\
: Character format | (WXH)(mm) | (WXHXT) (mm) DefinsaT)Tesfont fnierface Supply | "y, (\Z)

M16SDO8FA 16X1 | 5X8(5X7+cursor) | 2.1X4.7 | 80.0X36.0X18.0 8 4/8bit Parallel/Serial | 5V 0.4 Alphabet/Numeral/Katakana
M16SDO08FJ 16X1 | 5X8(5X7+cursor) | 2.1X4.7 | 80.0X36.0X18.0 8 4/8bit Parallel/Seria | 5V 0.4 Alphabet/Numeral/European
M162SDO7FA 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

M162MDO5AA 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(5XT7+cursor) | 3.7X7.4 | 122.0X44.0X20.6 8 4/8bit Parallel/Serial | 5V 1.7 Alphabet/Numeral/European
M20SDO3GR 20X1 5X7 35X50 |1500X310X186 |  — ghit ParalleiSerial | 5V | 0.8 | APMabefiumersiatakana
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
M202SDO8GR 20X2 | 5X7+cusor | 3.5X5.0 |1550X430X206 |  — 8hit ParalleiSerial | 5V | 1.8 | APhabefiumersiatakana
M202MD15FA 20X2 | 5X8(5X7+cursor) | 3.9X7.7 | 146.0X43.0X20.6 8 4/8bit Parallel/Serial | 5V 1.7 Alphabet/Numeral/Katakana
M202MD15F] 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(EXT+eursor) | 3.9X7.7 |146.0X430X251 | — RS232C | 24v | 25 | Aphebefimenkawmians
M202MD15HA 20X2 | 5X8(EXT+eursor) | 3.9X7.7 |1500X500X186 |  — USB2.0 5V | 18 | APnebefumerKawana
M202MD20CY 20X2 |5X74Dp,com,descriptor| 5.3%X9.0 | 204.0X49.0X25.6 16 RS-232C/USB2.0 | 5V 40 | AR riokana
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| 7.2>X11.3 | 273.0X76.2X31.5 8bit Parallel/Serial | 5V 5.0 Alphabet/Numeral/European
M202LD06BB 20X2 |5X7+Dp,com,descriptor | 7.2>X11.3 | 273.0X76.2X31.5 8bit Parallel/Serial | 5V 5.0 Alphabet/Numeral/Katakana
M204SDO02FA 20X4 | 5X8(5XT7+cursor) | 2.4X4.2 |100.0X60.0X20.6 8 4/8bit Parallel/Serial | 5V 15 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
M242SDO04FA 24X2 | 5X8(5XT7+cursor) | 2.2X4.7 |118.0X36.0X17.0 8 4/8bit Parallel/Serial | 5V 0.9 Alphabet/Numeral/Katakana
M242SD04FJ 24 X2 | 5X8(5X7+cursor) | 2.2X4.7 [118.0X36.0X17.0 8 4/8bit Parallel/Serial | 5V 0.9 Alphabet/Numeral/European
M40SDO4GR 40X1 |  5X7soursor | 35X5.0 [2400X350X201|  — 8bit ParalleliSerial | 5V | 1.5 | APhabefilumerniatakana
M402SD10FA 40X2 | 5X8(5XT7+cursor) | 2.2X4.7 |182.0X33.5X18.4 8 4/8bit Parallel/Serial | 5V 11 Alphabet/Numeral/Katakana
M402SD10FJ 40X2 | 5X8(5X7+cursor) | 2.2X4.7 |182.0X33.5X18.4 8 4/8bit Parallel/Serial | 5V 11 Alphabet/Numeral/European
M402SDO7GR 40X2 5X7+cursor | 3.5X5.0 |240.0X43.0X20.6 - 8hit Parallel/Serial | 5V 38 | ARt bkana
M404SD0O1CA 40X4 5X7 3.0X5.0 |230.0X60.0X32.0 8 8hit Parallel/Serial | 5V 7.0 Alphabet/Numeral/Katakana
M404SD01CB 40X4 5X7 3.0X5.0 |230.0X60.0X32.0 3 8hit Parallel/Serial | 5V 7.0 Alphabet/Numeral/European

ORFHDREMIBFFR—LNRX—THh5H I O-NTEET,

http://www.futaba.co.jp

The product specification can be downloaded from http://www.en.futaba.co.jp
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Network

(FUTABA (Europe) GmbH)

748 (3—0v/N) =+ LL-~N—+/\— (FUTABA (Europe) GmbH)
Halskestrasse 9.D-47877 Willich, Germany
Phone:49-2154-9430 Facsimile:49-2154-943-200

G

WEEFIREEBK 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

BEETHHERE (1t R) HRAT (Futaba Electronics(Beijing)Co.,Ltd.)
FFEARAMEILRHTREXRXEREFXF145

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

EREEBES (LiE) HRAT (Futaba International Trading(Shanghai)Co.,Ltd.)
thE A\RAME BT HRFKERAET205 ERUESMAFoFE BEES:200120
Unit F, 8/F., No.720 Pudong Avenue, Pudong New District, Shanghai, China 200120
Phone:+86-21-50366399 Facsimile:+86-21-50366386

EREERES (LiE) FRAT RISAT

(Futaba International Trading(Shanghai)Co.,Ltd. Shenzhen Office)
thEE A REME R HRER RERIEK50025 S EE ST RFE13R75E

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

HITETFE 5 (BM) AFRA T (FUTABA Corporation of Huizhou )
FEAREMELRYEENHHESHRETEEFEER165/\X
Phone:86-752-2627111 Facsimile:86-752-2627118

=568 (F#) HFRAT (FUTABA(Hong Kong)Corporation,Ltd.)
18F., The Cameron, 33 Cameron Road, Tsim Sha Tsui, Kowloon, Hong Kong
Phone:852-2563-6141 Facsimile:852-2811-0802

BENEETFRIBERAT

FUTABA(Hong Kong)Corporation,Ltd.

BEYEE TR AEIRAT (Taiwan FUTABA Electronics Corporation)

hERESEHHENTEOXHBIRRE 15
Phone:886-7-3646516~7 Facsimile:886-7-3642876

Kaohsiung office
FERESHETSHEBZEIIRIF

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

Taipei office
11011 AL 1S #5557 3G29=E (AL it xig)

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

7%18-3=KR—=Ya> 474+ 741)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

FUTABA DENSHI Corp.(S)Pte.Ltd.

(FUTABA Corporation of The Philippines)

TANT Y aA—R—2a32 (O HR=IV) FIAN=RUIFYN
(FUTABA DENSHI Corp.(S)Pte.Ltd.)

152 Beach Road, The Gateway East, #23-08, Singapore 189721
Phone:+65-6291-9882 Facsimile:+65-6291-7391

BRUNEI
DARUSSALAM,

x4t

x ft T207-8588 THEEKEHAZ629
T 9% B R A EF 7299-4395 TEE R4 IR A EKIF1080

TEL.0475-24-1111 (KR &)
TEL.0475-32-6000 (1X)

FIREE 42— 7261-8555 TEMERKH#1-3 BR7//H—-7B6 TEL.043-296-5111 (%)

BEFBRERIIN-T

I 5
EFRABERRMIIN—T
T299-4395 THEEREIMREHNEIF1080

RAEEFETIE T299-4395 TEER4IREAHEIF1080
ETa— VI T299-4395 TEERAMRENIKIF1080

HARTE - HARREE 21—V

B S ¥R T461-0027 AEEHRESE1-16-32

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

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

TEL.0475-30-0810 (%)
TEL.0475-32-6005 (1X)

TEL.052-933-6730 (%)
FAX.052-931-8039

X BR B ¥ FT T532-0011 ARii/RERS6-1-1 HART71L97- 13 TEL.06-6307-1101 (X)

FAX.06-6307-1105

WIEBF I K4t

Headquarters

W BIEFEF I Roclls
Sales Offices

B WEETFITHE EERR

Plants

© B R4 BRFEHLA

Overseas Affiliates Sales Offices

O BHEERSH ERENR

Overseas Affiliates Plants

(FUTABA Corporation of America)

RN OA—RL—3> AT T A)H

(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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37 19484 (ABFN234F) 2A3A Established: February 3, 1948
Capital: ¥22,558 million
Stock Exchange: the First Section of the TokyoStock Exchange
Sales: 61,888 million yen on consolidated basis
51,514 million yen on unconsolidated basis

Employees: 5,669 on consolidated basis
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1,440 on unconsolidated basis

Main Products: Vacuum Fluorescent Displays(VFDs)

VFD modules

Components for press die sets
RSB AR Components for mold bases
DA% AN Precision plates
=L Equipment for automation
RE-RZVa #% Radio control equipment for hobby use
EERZII S Radio control equipment for industrial use
mp SYNEEE SO Sk Parts for robots

R #&HE A President  Hiroshi Sakurada
(RFREHR)
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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
1976
1982
1985
1987
1996
1998
2001
2005
2006
2009

-Develop and manufacture cylindrical plural digit VFDs for clock, stereo, measurement, etc. begun.
+US automotive maker and Japanese automotive maker started to use VFDs for clock. Multicolor type and Dot-matrix type VFDs development begun.
*Develop Front luminous VFD (FLVFD)

*Develop Trinilight for Jumbotron

*Manufacture VFD Modules for POS, ATM and interest rate display board begun.

*Manufacture mono-color FED.

*Develop Vacuum Fluorescent Print Head for Mini-Labo system.

*Manufacture Chip-in Glass Display begun.

*Manufacture high-density color dot matrix FIVFD display begun.

*Manufacture 3" and 11.5" color FED display begun.

+Acquired share of TDK Micro Device Corp. to enter OLED business.
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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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A 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.
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Specifications are subject to change without prior notice.
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