-Futaba

VACUUM FLUORESCENT DISPLAY BEFEzENL%R

SPECIFICATION
ENGINEERING GROUP, ELECTRON TUBE

Type No. 202-MD-20GINK ELECTRONIC COMPONENTS DIVISION
FUTABA CORPORATION

Application Character Display (5X7 dot 40 digit)
Outer Dimension 188.0 (L) x 40.0 (W) x 9.0 (T)mm

Cadmium Free Phosphor, Lead Free Solder
Color of lllumination Green(G. x=0.24,y=0.41)

Absolute Maximum Rating

Item Symbol Terminals Rating Unit
:Filament Voltage *1 Ef F1-F2 8.28 Vac
:Logic Supply Voltage *3| VDD VDD 0.3 6.0 Vdc
:Driver Supply Voltage *4 VH VH 0.3 56 Vdc
:Logic Input Voltage VIN SI,CLK,LAT,BK 0.3 Vop+0.3| Vdc
:Storage Temperature Tstg -55 85

Absolute Maximum Condition : The value shall not be exceeded in any conditions. Permanent damage to VFD may be expected.

:Recommended Operating Condition

Item Symbol Min. Typ. Max. Unit
:Filament Voltage *1 Ef 6.21 6.9 7.59 Vac
:Driver Supply Voltage *4 VH 44 48 52 Vdc
:Logic Supply Voltage *3| VDD 4.5 5.0 5.5 Vdc
H :H-Level Input Voltage VIH VDDx 0.8 VDD Vdc
L :L-Level Input Voltage ViL 0 VDDx 0.2 | Vdc
:Cut-off Bias *2 Ek 7.0 10.0 Vdc

:Duty Factor Du 1/ 21.0
:Pulse Width tp 95 M s
:Blanking Width thlank 5 Us
:Shift Clock Frequency fcLk 5 MHz
:Operating Temperature Topr -40 85 C

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 50Hz,60Hz or > 30kHz r.m.s.
*2 Ek is applied to the center tap of the filament transformer.
*3 Power Supply Sequence
VH VDD 4.5 5.5V VH
VDD should be 4.5 to 5.5V when applying VH. Voo
VDD VH VDD VH
VH and VDD should be on at the same,or VH should be on after VDD is on.
VoD VH VH Voo Power Supply Sequence
VH and VDD should be off at the same,or VDD should be off after VH is off.
*4 \/H Recommended Operating Condition should be used when applying VH.

The VFD is built with C-MOS Ics.Precautions should be taken to minimize the possibility of static charges.

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

This specification is subject to change without notice.
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Electrical Characteristics

fo=5MHz,PGND=LGND=0V.

Typ fo=5MHz PGND=LGND=0V
Unless otherwise specified, The test condition should be Typ value of recommended condition and all segments on,

Item Test Condition Symbol Min. Typ. Max. Unit.
6.9 Vac
Filament Current VH VbpD=0 I 180 200 220 mAac
Logic Supply Current fouc = SMHz DD - 50 mA
IH(AVG) 29 49 mA
Driver Supply Current All Segments on IH(PEAK) 30 54 mA
H -
H-Level Input Current VIN=VoD IIH S A
SI,CLK 5
L LAT
VIN=0V I g A
L-Level Input Current BK 35 950 400
6.9 Vac 2
VoD 50 Vde L( G.) 350 700 cd/m
VH 48 Vdc 2
* L
(Ek 70 vdg | ) cd/m
Duty 1/ 21 2
tp 95 s L( ) cd/m
tblank 5 S
: H L( ) cd/m?
Luminance
L( ) cd/m?
L( ) cd/m?
tp
— ON L( ) cd/m?
VH
. L( ) cd/m?
$ /\ Filament
\/ \/ Level
Luminance Ratio 5 OFF % 2
between Digits Ek

)

The value in *( )is shown for the center tap grounded.
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I1C Function Table and Block Diagram for the Driver IC
Function Symbol | Input Output Description
1
Shift Register Clock CLK Input i Data Shift
Serial Data Input SI Input See Timing Chart
LAT H: L
Latch Control Input Input H : Data through L Data latch
BK L: H or Open :
Driver Output Blanking Input L : Output ON H or Open : Output OFF
Serial Data Output S0 Output To be open,if don't use.
. . VDD . . . .
Logic Supply Pin Input Power Supply pin for Logic Circuit
. . VH . .
Driver Supply Pin Input Power Supply pin for Driver Output
GND GND VH VDD
GND Pin Input Total GND for VH and VDD
Filament Pin F1,F2 Input Filament Voltage input
Test Pin TS Leave this open.This is for factory use.
. NC . .
No Connection There is no connection.
NP
No Pin NP There is no pin.
1C Block Diagram for the Draiver 1C
VH To Anode and Grid
PGND — | : |
VDD —> BK—>| Driver |
LGND —  LAT—>| Latch |
CLK— .
5 — Shift Register B!
AC AC Characteristics
1 felk
CLK 7{4 50% \ —~ 50% £ 50%
30ns Min _, . 55ns Min
SI 50% 50%
—50% - 50%
LAT 7 D
70ns Min 80ns Min 500ns Min
BK  As0% N 50%
300ns Min 70ns Min
5.0u s Min
Type No.
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Anode & Grid Driver

Register Assignment

IN
SI—>|R1|R2|R3|R4|

ouT
|r126 | R127 | R128 > SO

Upper Row Register No.
NC  CH oL
Lower Row| Anode Connection NC, don’t care either “H” or “L".

R1 R2 R3 R4 R5 R6 R7 RS R9 R10 | R11 | R12 | R13 | R14 | R15 | R16
P76 | P75 | P74 | P73 | P72 | P71 P70 P69 P68 P67 | P66 | P65 | P64 | P63 | P62 | P61
R17 | R18 | R19 | R20 | R21 | R22 | R23 R24 R25 R26 | R27 | R28 | R29 | R30 | R31 | R32
P60 | P59 | P58 | P57 | P56 | P55 | P54 P53 P52 P51 | P50 | P49 | P48 | P47 | P46 | P45
R33 | R34 | R35 | R36 | R37 | R38 | R39 R40 R41 | R42 | R43 | R44 | R45 | R46 | R47 | R48
P44 | P43 | P42 | P41 | P40 | P39 P38 P37 P36 P35 | P34 | P33 | P32 | P31 | P30 | P29
R49 | R50 | R51 | R52 | R53 | R54 | R55 R56 R57 | R58 | R59 | R60 | R61 | R62 | R63 | R64
P28 | P27 | P26 | P25 | P24 | P23 P22 P21 P20 P19 | P18 | P17 | P16 | P15 | P14 | P13
R65 | R66 | R67 | R68 | R69 | R70 | R71 R72 R73 | R74 | R75 | R76 | R77 | R78 | R79 | R80
P12 | P11 | P10 P9 P8 P7 P6 P5 P4 P3 P2 P1 1G 2G 3G 4G
R81 | R82 | R83 | R84 | R85 | R86 | R87 R88 R89 | R90 | R91 | R92 | R93 | R94 | R95 | R96

5G 6G 7G 8G 9G | 10G | 11G 12G 13G | 14G | 156G | 16G | 17G | 18G | 19G | 20G
R97 | R98 | R99 | R100|( R101| R102| R103 | R104 | R105 | R106| R107| R108| R109| R110| R111 | R112
NC | NC| NC| NC | NC | NC NC NC NC NC | NC| NC| NC | NC | NC | NC

R113|R114| R115| R116| R117| R118| R119 | R120 | R121 | R122| R123| R124| R125| R126| R127| R128
NC | NC| NC| NC| NC | NC NC NC NC NC | NC| NC| NC | NC | NC | NC
Grid Scan Data Protocol
ON/OFF timing of Grid
Grid Scan Timing Grid Select 17G | 18G | 19G | 20G
T1 1G L L L L
T2 2G L L L L
T3 3G L L L L
T4 4G L L L L
T18 18G L L L L L L L
T19 19G L L L L L L L
T20 20G L L L L L L L
Grid Scan Timing Chart
tp tblank
GridNo. < o
M I_L The following is Duty Factor
1G .
at the operating.
2G [ ]
3G [ ] Du - tp
4G (tp + tblank )x Tn
n
18G [ ] =20
19G [ ] "'n"* shows the number of timings.
n=20 in this specification.
20G [ P
Timing No. T1 T2 T3 T4 e T17 T18 T19 T20 T1
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Timing Chart Example

Grid Sean = " Trg [ 13 [Ta | [ Tx | [TwslTn-2[Toa] Tn [ T1
Timing / \
Timing Tn Tx1 | Tx | Tx+1
ck UU  TUUuvvuvuuy yvvvuuuy oy
s D0——HO0000000 OC
LAT M [
. 5.0p s Min
- Dimming |
BK
tp _|tblank tp [thlank | tp
T T
od
(BK) | L
tblank | tp | tblank | tp
T T T
Blanking Time—u
CIG-VFD CIG-VFD Block Diagram and Drive Circuit Example
RH 10Q RH  RH

T

CH 0.14F CIG-VFD VH J**Wvﬂﬁ
C
CDD 0.1uF ;l; VH
T

VDD 0
SO
Grid oo L voo

BK — T T
PXX 128bit LGND T |
PXX LAT | 198bit Driver PGND
CPU CLK F1
SCLK Sl Dishlay P
SOUT Anode isplay Pattern B CT%
F2 T
Ek %:Tff
1) RH CH,CDD

Notel)The series resister RH is resister for limitation of over current.CH and CDD is the capacitors for noise filter to
the VH and VDD.
2) IC IC ( )
Note2)This product is the device with bui t in IC. The design of the PWB should be considered for the destructive mode
(short mode) of IC.

Type No.
202-MD-20GINK
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ANODE CONNECTION

206~106
P1 1—1A
P2 2-1A
P3 3-1A
P4 4-1A
PS5 5-1A
PB 1-2A
P7 2-2A
P8 3-2A
P93 4-2A
P10 5-2A
P11 1-3A
P12 2-3A
P13 3-3A
P14 4-3A
P15 5-3A
P16 1-4A
P17 2—4A
P18 3—4A
P13 4—4A
P20 5—-4A
P21 1-5A
P22 2—-5A
P23 3-5A
P24 4-5A
P25 5-5A
P26 1-BA
P27 2—-6A
P28 3—6A
P23 4—-6A
P30 5-6A
P31 1=7A
P32 2=7A
P33 3—=7A
P34 4-7A
P35 5-7A
P36 Dp1
P37 coml
P38 B1

"ANCDE CONNECTION

206~16

P33 1-1B
P40 2-1B
P41 3-1B
P42 4-1B
P43 5-1B
P44 1-2B
P45 2-2B
P46 3-2B
P47 4-2B
P48 5-2B
P49 1-3B
P50 2-3B
P51 3-3B
P52 4-3B
P53 5-3B
P54 1-4B
P55 2-48
P56 3-4B
P57 4-4B
P58 5-4B
P53 1-5B
PED 2-5B
PE1 3-5B
PE2 4-5B
PE3 5-5B
PG4 1-6B
PE5 2-6B
PE6 3—-6B
PE7 4-6B
PE8 5-6B
PES 1-7B
P70 2-7B
P71 3-7B
P72 4-7B
P73 5-7B
P74 Dp?2

P75 com?
P76 X

202-MD-20G INK
ANODE CONNECTION




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 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.
*1

90 1101Ix

Defect Point Definition

Ol -

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

Note *1
Futaba standard filter
Standard filter |Type No. Manufacturer Application
Automotive Home Appliance
Office machine [Consumer|Audio
VTR
Gray smoke #530 MITSUBISHI RAYON o o o
Wine red p7z-1123-R |P'ATEC o o
Type No.

202-MD-20GINK
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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

HT
L

=

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.

a

»lle

b b
'v;—i_“:#l_ ~O==a
0t Il

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

ax ﬁjb_

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

9-2
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Criterion for the glass chip on the front glass or the base plate.

Definition Judgment Criterion
Black
\\ Chipping size Spec. (mm)
VFDa FLVFDaa| b c
4 L 100 | within the | 3.0max. [10max.|1/3max.
black frame
/<
L 100 | withinthe | 3.5max. [1 max.|1/3max.
black frame
Black frame <&
\Z Frontor 5 !
b v base plate | VFD : vacuum fluorescent display
a/
< Sealed area —>FH<| FLVFD :Front Luminous Vacuum Fluorescent Display
Side glass

a : depth of chipping
b : length of chipping

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

L : package width (length wide)
( )

2) A chip with "a" less than 1mm should not be

counted as defect point.

a

Imm

3) A chip area covered with sealing cement should

not be counted as defect point.

4) Up to 3 chips within this specification in

a same display to be allowed.
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