Futaba

VACUUM FLUORESCENT DISPLAY
SPECIFICATION

Type No. 5-MT-253N

BEFIaANAT@

Application OVEN
Features 5Gridx 11Anode ENGINEERING GROUP, ELECTRON TUBE
Cadmium Free Phosphor, Lead Free Solder ELECTRONIC COMPONENTS DIVISION
Color of lllumination Green (G. x=0.24,y=0.41) FUTABA CORPORATION
Panel Length 60.0
Panel Height 20.5
Outer Dimension |panel Thickness 6.5
Lead Pitch 2.00
Lead Lead Out SIL
:Absolute Maximum Condition (-40 85
Item Symbol Min. Max. Unit Condition
:Filament Voltage Ef 1.56 2.34 Vac |eb&ec=Typ.
:Grid Voltage ec - 21 Vp-p|Ef=Typ.,Duty =Typ.
:Anode Voltage eb - 21 Vp-p|Ef=Typ.,Duty =Typ.
:Recommended Operating Condition
Item Symbol Min. Typ. Max. Unit
Filament Voltage = 1.76 1.95 2.15 Vac
Peak Grid Voltage ec 16 17.5 19 Vp-p
eb( G. ) 16 17.5 19 Vp-p
Peak Anode Voltage eb( ) Vp-p
Du At following Du eb( ) Vp-p
eb( ) Vp-p
eb( ) Vp-p
Cut-off Bias "2 Ek 3.4 - 5.1 Vvdc
Duty Factor Du 174
Pulse Width tp 100 Ms
Operating Temperature  *3 Topr -20 70(120) C
Storage Temperature *3 Tstg -55 80(120) C

Absolute Maximum Condition : The value shall not be exceeded in any conditions. Permanent damage to VFD may be expected.
: Typ.
Recommended Operating Condition:Quality and reliability can be assured in this condition.
(Typ.condition is the most optimized value on the life time.)
*1 AC50 60Hz 30kHz *2
50Hz,60Hz or > 30kHz r.m.s. Ek applied to the center tap of the filament transformer.
*3 No functional degradation at 1000hours on 120 C oven
temperature.(amibient temp of the VFD is approx. 85 C)

Since deviation from this specification may generate quality or reliability concerns, please consult to FUTABA prior to use.
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Electrical Characteristics

Condition
1.95 Vac
Filament Current eb ec=0 60 67 4
ib/
3G 1.5 3.0
ib/1G,2G
1.95 Vac 4G,5G 2.5 5.0
ib/
Anode Current ec 17.5 Vp-p
eb( G. )= 17.5Vp-p| ib/
ib/
ic/
3G 3.0 6.0
“(Ek 3.4 Vvdc) | ic/
tp 100 u s | 1G,2G,4G 4.0 8.0
tblank 0 Us ic/
Grid Current Duty 1/ 4.0 5G 4.5 9.0
ic/
500 1000 cd/m?
L( G.
CO s o) )] ()
d/m?
LC ) ¢
( ) | ( ) | ( ) ()
d/m?
LC ) ¢
( ) | ( ) | ( ) ()
, d/m?
Luminance L( ) ¢
( ) | ( ) | ( ) ()
2
g ( ) | ( ) | ( ) ()
]I;b,ec
AN N Filament
g AN
Luminance Ratio T Tﬁi Level L Tn?r)]( 2
between Digits “ > Ek
Ef = 1.95 Vac
Grid Cut-Off Voltage | Eb = 17.5Vdc Ecco *( -3.4 ) Vdc
Ec = vary
Ef = 1.95Vac
Duty =1/ 4
Ebco |°( -3.4 ) Vdc
Anode Cut-Off Voltage | tp = 100 p s
ec = 175 Vp-p
Eb = vary
The value in *( ) is shown for the center tap grounded.
Type No.
5-MT-253N




NOTSNIWTd &31M0 'nJ5 P-ByE-US S1 U013} 1S0dWOD J8PPOS (9
'9PLS JOMO| 8y} WOoJ _g’'lZ 40 WNWIULW D SL UOLSLA $O p1ald (S
NESE=LN=5 ("pieog Jd eyy U0 usdo p1ig ——— 95~g1 (¥
T U 1Tun Agged 14310979 ag pynoys uld JN) SUlT wnyeq —————-— 1d (g
( R ) Uo13108UUOD ON —————— IN (8 cfg ON —————— AN (&
'esJde y 9plsul speay 8y} ppe 0y palgdde sI XYWST| (4 yuswep !4 ——— 2414 (1 3JLION
e e B EERE R EE A N E E EEE
uuzﬁmvmwgggggggggbbzzzzul NO T LI3NNOD
d30710S 3344 av3ai [ZIEFISOIZ[8EB[TICIEPSIBZ|8|6|B[TIZIER[S u
LT LT elzlelelelz ON NId
> 11v130 Jv3 | NOTLJ3INNOD NId
dv3 -4 Y3H10
NIWD | 5275 01
esuy
U@;@Ugom
=1 =1
S Q- -
- 20" 09
Ny NEEK: NI m®.
XVINS " @ ) L p— 3 VE
[z 5o el , (@ED
na a.a
% N e N PR N
ASS — = == _—
o L I T ooroo
> M S IESAN | [ e [ |
. e l\ _
o 1d
|| ¢ s
m.®g‘_ o B
— Jdl ~J
o | n —
| . J ) S'0*FY " 3 (8°9)
8713 n @2
S x AHV (PZXB A0 8Y AHV




NOILVYNIWNTT1l 40 ¥0710J
1IV1I3d NJJL1vd

NeSE—1N=-S

(WWw Ul }run)

S

N
D

'solydedb gy - - - - - (1P B=A‘pZg @=Xx '9) us

R\ a

NOTLYNIWATIT 40 40100

%
@w UQ > >
/]
o U}

/

100 10,

1Iv1idd Nd31l1vd



INGWNDISSY dId9

P U%
%Hu %ﬂu

@W

INGWANDISSY dTd9




ANODE CONNECT IGON

56 46 36 26 16
P1 a a - a a
P2 b b - b o
P3 c C - c =
P4 d d - d d

s | B\ |-

als - -

i
8

P9 g g g g

P10 f f - f f

P11 e e - e e
5-MT-253N

ANODE CONNECTION
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TIMING CHART

_'7_2_

56 4G 3G 26 16

P T4 T3 - T2 T

PO T4 T3 - T2 T1

P3 T4 T3 - T2 T

P4 T4 T3 - T2 T

PS T4 - - - T

PG - - T2 ~ -

P7 - - T2 - -

P8 - - T2 ~ -

P9 T4 T3 - T2 T

P10 T4 T3 - T2 T

P11 T4 T3 - T2 T1
5-MT-253N

TIMING CHART




Vacuum Fluorescent Display Quality Inspection Standard

General

This standard should be adapted to the VFD quality inspection.

Inspection Condition

[tem

VFD Operating Condition

TYP

Inspection Aide

1

90 110 Ix

The inspection is to be performed with Futaba standard filter * or
a applicable customer's filter and unaided eyes from 30cm distance
under brightness of 90 110 Ix.

Defect Point Definition

Limit sample should be provided upon mutual agreement by both parties when necessary.

Note *1

Futaba standard filter

8-1

Standard filter |Type No. Manufacturer Application
Automotive Home Appliance
Office machine |Consumer|Audio
VTR
Gray smoke 4530 MITSUBISHI RAYON o o o
Wine red p7-1123-R |PATEC o o
Type No.
5-MT-253N




Individual Quality Standard

Item Phenomena Criterion
Spots(Black spot)on the lighted segment |1.A black spot of over ® 0.3mm is counted
due to dirt or dust. as defected point.
Foreign ( s=® 0.3mm
Particles 2.In case of spot size is over @ 0.2mm,less than
Black Spot 0.3mm,one spot on the same segment,

Printing Error

[
I

=

or maximum 3 spots in a display is to be allowed.
® 0.2mm @ 0.3mm 1
3
3.A spot of less than @ 0.2mm should not be
counted as defect point.
@ 0.2mm

Irregularity of
segment shape
by printing error.

Partial irregularity on a segment.

b b
o i

a

»iHe

1.Acceptable size of irregularities with respect to
the segment width(L).
(L)
a=0.3mm max., b=0.3mm max.,acceptable.
a=0.3mm b=0.3mm
2.In case of the (L) below 0.5mm wide,the acceptable
irregularities is a=1/2max. of the segment width(L).
(L) 0.5mm
a 1/2L

Uneven
luminance

Partial dark area on the lighted
segment.

No significant irregularity of luminance is acceptable.

Shaded Segment

Shaded area appeared on the edge of
segments

1.Shaded Segments up to 1/3 of the segment width
are accepted.
(L) 1/3
2.In case of a segment below 0.5mm wide, the
acceptable shaded segment should be up to 1/2 of
the segment width.
L= 0.5mm 1/2

Extra lighting

Undesirable lighting area or points,
a star dust or a bright spot due
like to extra phosphor particle.

Extra lighting which can be clearly observed through
the specified filter should be judged as a defect.

A scratch,dent,or foreign particles
such as stain,attached on the

1.Scratch which can be clearly observed through the
specified filter should be judged as defect.

Scratch/Stain surface or the inside of the front
on/in glass glass.
2.The criterion for the dent and foreign particle are
the same as the specified in
Chip on the For chip on the front glass and base Refer to the next page.
front glass and  |plate refer to the next page.
base plate
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Type No.
5-MT-253N




Criterion for the glass chip on the front glass or the base plate.

Definition Judgment Criterion
Black
Chipping size Spec. (mm)
N VFD:a FLVFD:a b c
/ L 100 | within the 3.0max. | 10max. |1/3max.
black frame
L 100 | withinthe | 3.5max. |1 max.|1/3max.
black frame
Black frame a
‘/ Frontor 5

b base plate
’%k a
/Sealed area

S~
\ Side glass

. depth of chipping
. length of chipping

. chipping size in relation to thickness of
the side glass.

. package width (length wide)
( )

2)

3)

4)

VFD : vacuum fluorescent display

FLVFD :Front Luminous Vacuum Fluorescent Display

A chip with "a" less than 1mm should not be
counted as defect point.
a Imm

A chip area covered with sealing cement should
not be counted as defect point.

Up to 3 chips within this specification in
a same display to be allowed.
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Type No.
5-MT-253N
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