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X5 (Purpose):

13l (Newly issued) 1. P/N was changed. ( BP0O43GIN — TWOO1GIN )
ZEE  (Revised)— 2. Lead length was changed. ( 10.0mm — 12.0mm )

3. Electrical characteristics was changed. ( 43 Grid current )
4. RG was changed. (TBD — 10KQ)

% f8F) Signature

FCEF Note. WBEETIZ, 7L —ABEEXIIT 47 ARERBREICLED, BALE T,
For the reference, please note your intended frame frequency or dimming frequency if applicable.
Fl— LB, Frame frequency= ( Y, T3 YEik¥. Dimming frequency = ( ).

EEEE
NOTE
1. BIERTE (VFDIL TR EZTHL TOET, EERTEEHETHESIE, BRI B e LT TS,
1. Since Vacuum Fluorescent Display (VFD} contents the following envirenmental control materials, proper disposition complymg with
regulation is required for its waste.
1-1 Fi{bAMIvA
AR AFIVARR S ERTEVER A,
1-1 Cadmium Sulfide
Cadmium Sulfide is not contained in this product.
1-2 ~Uih 4] anieh
NUTAIT - B OT AT AN AN MNIEE D FAC R R UEEM LT FEBMEEE L OET,
1-2 Barium, Silver, Cobalt
The Getter and Filament material contain Barium, and Cobalt is contained in ftit glass, Silver is used as wiring pattern material and solder.
1-3 &
HENTARURERRH TR ON TABERD TT,
1-3 Lead
Frit glass and isolation paste are the Lead base glass.
2. VFDOAPREHIY —F G M0 FATRER SN BERE MR COET AW EL TR VIR 5 2 2 LRHEL I AR O A EEA8
AVETOTVEDIZIERE 522V IS L TFEN AR 2> COETOC RETRMES LIV 2T 5N E Y ET,
Lo TFR ARHA I EEFAL BVEOEToTTEND,
2. Since the envelope of VFD is fabricated by soda-lime glass to keep vacuum condition , excessive mechanical shock may cause crash
of the glass envelop and splash of the glass chip. The edge of the glass package is sharp and can cause injury.
Therefore protective glasses and gloves should be used for proper handling of VED.
3. VFDORERIBH L CEETRICB W TAR L7 ORITHRICB O TEISN TWE 047 v BRUEWE ., R REERA R ORI
HERALTELEEA,
3. VFD manufacturing process of articles or parts do not use any ODC(Ozon Depleting Chemicals) or regulated Brominated flame retardant
materials or Mercury , that are regulated on this specification issue date.
¥ OEEFR R EHEE (30 ) R BRELET O CHERE., SEH TEWETE SRV ELET,

After reviewing this material , please send back this cover page with vour signature.
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- Futaba

WG B H N A
VACUUM FLUORESCENT DISPLAY REFEIL RS
SPECIFICATION BETHAEER BETEFHENIA—T
ENGINEERING GROUP, ELECTRON TUBE
¥4 Type No. TWOO1GIN ELECTRONIC COMPONENTS DIVISION
FUTABA CORPORATION
H & : Application 125X 85 dots, 1 color
Dot pitch : 0.4X0.45mm, Dot size : 0.3 X0.35mm
S W ~F 15 :Outer Dimension  89.0 (L) X 54.0 (W) X 10.0 (T)mm
Cadmium Free Phosphor, Lead Free Solder
% 3¢ & :Color of Nlumination Green (G. x=0.24,y=0.41)
a3 B K ZEH# : Absolute Maximum Rating
H H : [tem Symbol Terminals Rating Unit
7 47 A kB E Filament Voltage *146| Efl,EfR2 F1-F3 3.5 Vac
oy 7 %I E E :Logic Supply Voltage *3| VDD VDD —03 ~ 6.0 Vde
RFA 3P EE Driver Supply Voltage xa| VHA,VHG |  VHA , VHG —0.3 ~ 58 Vde
0y I {E 7 A EHE Logic Input Voltage VIN DSII(BCIég—’[;F-E];:SSgT —0.3  ~ Vpp+0.3| Vdc
£ 7 B HE  :Storage Temperature #q  Tstg — ~55  ~ +80(:105] °C
MoRHR KB  BIR D b B TREBRWVERETHY, hhE B2 S EARMR RS e TAMRERBVET,
Absolute Maximum Condition : The value shall not be exceeded in any conditions. Permanent damage to VFD may be expected.
HELEHLES {4 Recommended Operating Condition
H H : [tem Symbol Min. Typ. Max. Unit
_ . - - Efl 2.6 2.90 3.2 Vac
7 4% A b E £ :Filament Voltage %] = 5 590 33 Vac
FZ A /B BJE Driver Supply Voltage *4| VHA, VHG 42 47 52 Vdc
¥ 7 % IR & JE :Logic Supply Voltage *3 VDD 4.5 5.0 9.5 Vde
HV ~ v A 71 & FE :H-Level Input Voltage VIH VDD X 0.8 — VDD Vde
LV <~ A7 % E :L-Level Input Voltage VIL 0 — VDD X0.2 | Vde
A bF 7N 4F R :Cut-off Bias #2 Ek 6.0 — 9.0 Vde
Fa—T AT FIE :Duty Factor Du — 1/ 45.7 - —
& {E #® M :Operating Temperature #q  Topr -20 - +70 (+105)| °C

W MR EBE. BHEERECEISEM GERIX Typ AR ROEE T, )

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., 60HzF - 1130kHz L, LD 34, 50Hz,60Hz or > 30kHz r.m.s.

*2 T AT ARG ARD B =S PN 5, Bk is applied to the center tap of the filament transformer.
#3 BRI —4 . A  Power Supply Sequence

VHEEIAIER VD DO B G T A T, b

VDD should be under specific range when applying VH. Voo

B ARIVODEVIE FIRE, FAVDDERALLZICVRERATEN, [ [/ _ AN N
VH and VDD should be on at the same,or VH should be on after VDD is on. AR — TR
EIFOERTRIIVDDEVHE RIRE, /- iVl L= VoD a2 Bl F X, Power Supply Sequence

VH and VDD should be off at the same,or VDD should be off after VH is off.
*4 VHEENINH R B e T2 T8V, Recommended Operating Condition should be used when applying VH.
*5 No functional degradation at 500 hours on 105°C over temperature.(Ambient temp of the VFD is approx. 85°C.)
*6 Ef1iX"F1”, "F2” & "F3” IZAC #ETIN45,
Ef2IX"F17 E"F3”\CAC ZELIn 5,
Efl :impress the alternating current on "F1” . "F2” and "F3”.
Ef2:impress the alternating current on "F1” and "F3” .
AU G MEMNE CTOCHEBEIOBEIEWCIR TSI EEREVWLET,

The VED is built with C-MOS Ics.Precautions should be taken to minimize the possibility of static charges.
FRBLER2DHECFTEENDEE . RE EEEERAHERVWE BBV ET O CHEIZTHBE T I,

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

This specification is subject to change without notice.




TR HEE  Electrical Characteristics
BENBRWGEAIE, HEREMESIFOTYDE., 2847, fo=5MHz, PGND=LGND=0V:1 5,

Unless otherwise specified, The test condition should be Typ value of recommended condition and all segments on,

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

HE ltem Test Condition Symbol Mir. Typ. Max. “ Unit.
*1
Efl1= 290 Vac
— . 407
TATAAENR VH=VDD=0V frl 338 870 0 .
Filament Current lpfo = 290 Vac © 63 75 o3
VH=VDD=0V
ey EBIRERN _ -
Logic Supply Current IbD 25 mA
TR —
R A SEIE gl &?\igments on IHG (AVG) 13 26 mA
Driver Supply Current f=¥4) .
All Segments on HA (AVG) 7.0 14 mA
HL~ v A E . — _
H-Level Input Current VINEVDD IH 5 uA
LV~ A S ESR _ SI,CLK,TEST _ _ _
L-Level Input Current | V™0V |pio,Cs,REsET| & 5 wA
HL~ V8T _ _ _ _
H-Level Output Voltage lo=-5mA INT voH vDD-0.7 | VDD-0.5 v
LV~ BE _ _
L-Level Qutput Voltage lo=5mA INT VoL 0.5 1 \
TV RER eg1l = 290 Vac B
Grid Current “Ef2 = 290 Vac 436 3.0 6.0 mA
Vop = 50 Vdc 2
L . —
VH = 47  Vde ( G.) 92 185 | cd/m
(Ek = 6.0 Vdo) 5
L —
Duty = 1/45.7 ( ) cd/m
413G = 47 Vde | 2
L _
Luminance 1 ) B cd/mz
L( ) — cd/m?.
I( ) — cd/m?
tp-q—
0‘? L( ) - cd/m*
' et | LC ) :
Filament L - cd/m
A N VANV \ NI =
ﬁgﬂ:‘ . Ek| \ «\/ V L J Lmax
Luminance Ratio i ” T — - 2
. . OFF Lmin
between Digits
) P, B —F o S EEHILIEATHS.
The value in *1{ )is shown for the center tap grounded.
B4 Type No. TWOOIGIN




Explanation of Filament control

1) Normal mode

To use Efl for the below pattern. { All patern ON )

125X 85 dots

2) Stand by mode

To use Ef2 for the below pattern. { Lower patern ON )
125X 12 dots

Efl = ON : For Normal mode
Ef2 = ON : For Stand by mode

B2 Type No. TWOO1GIN
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BERR3E : Function Table

HERE Eive=a AN/ A&
Function Symbol | Input,” Ouiput Description

STNAPRF IS CLK AN 115 —&#L7h

Shift Register Clock Input 1 :Data Shift

SYTAFT—EAT DIO AR VITAF—EAH LSBRILDAALET,

Serial Data Input Input Serial Data Input

F oS ELIh <5 AH ZOE R LI LIRS T — SRS AT REIC R E T,

Chip Select Input Data input/output is valid when this pin set at “L” level.

Y- £ RESET AT Uevh (ICEIO#HEShET,

RESET pin Input VFD(IC) is initialized.

T1 INTU#F INT i Timingl ZMCU =M SE 23 T3, [TL INT Setting | #Z R T &y,

T1 INT Pin Qutput It is a terminal that informs MCU of Timingl. Please refer to “T1 INT Setting”.
PERCL ¥ ol —iarSi-BE 2.5V) R EZEILS R HDIT
HALTHET,
ERENEI RSB & B SO CROZHHEL T FEN,

L ¥ ol —ia BT VRO W ZDEBEERMT NAACHEALRDTTE,

Regulation Supply Pin Qutput To stabilize voltage (2.5V) in which the regulation is done internally, it
outputs it.
Please connect CRO as the equivalent of the example of driving circuit.
Please do not use this voltage with another device.
ALE R TF, VDDICERL TV,

FRE TEST AN TEST2v RO IR E,

Test Pin Input This pins is needed for manufacturing. Should be connect it
with VDD.

oy S BRI T VDD1 AT o2 RO OBRIE T

Logic Supply Pin VDD2 Input Power Supply pin for Logic Circuit

FoAERSET VHA AT FZAR_D b OB+

Driver Supply Pin VHG Input Power Supply pin for Driver Quiput

vy 7R LGND ATI By DIZ R

Logic GND Pin Input GND for Logic Circuit

RU—F SRl PGND A VHDO T Z R’

Power GND Pin Input GND for Driver Circuit

Ay e GND ARD TR

GND Pin Input GND

T4TANRTF F1.F2.F3 AA TATANBEAI ST

Filament Pin i Input Filament Voltage input

43 ZYyRe 43G A VR EEAI T

43 Grid pin Input Grid Voltage input

Y NPEUZIXE ATHDER A,

No Pin NP - No pin.

NCE» NC _ J—aRgiarDyes T,

No Connection Pin

There is no connection.

ATV F A — T AN BIRNTDITRETLTT SV,

Please design so as not to open the input terminal.

#14 Type No. TWO01GIN
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CIG-VFD®O 7y 7 LBREN B 34 : CIG-VFD Block Diagram and Drive Circuit Example

CRO1=47uF
CIG-VFD CROZ2=0.1yF
RH=100
RG=10KQ}
CHA,CHG=0.1yF
CDD1,CDD2=0.1yF
F1 O« A
CLK | Efl CT
F2,F3 t)<—‘
Controller 1C +
Ek
CPU
RH RH
VHA o<W T A
)'ﬂ[’,CHA
RG
VDD~ TEST & - 43G Q—Mh
Connect to VDD
RH RH
VHG ¢ M——W——y
Grid Anode
Driver Driver
VHG| VHA
4; ill? VDD 'I' 'I'
Fm—r
Display
VRO
Pattern frCROI # CRO2

I DEFRESRHLE ] R A O €9, CH,CODIX /A X7 4N — D, S A2,
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.

B2 ARFTICEE LT SAARTY, ICOREEE—N(ra—Me— NI LT 2E R 2R L X T,
Note2) This product is the device with built—in IC. The designing IC should be considered
for the destructve mode (short mode) of IC.

4 Type No. TWOQLGIN
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YT NT — 8 AF1DE A2 F 24— Serial Data Input Timing Chart

- | ( tdec
cs ] < [
DIO — _ ShitsData || 8bitsData |  ===-- 1__shitsData |——
LsB MSB| | LSB MSB ILsB MSB]
first byte i1 second byte | ! n byte '
ACHstH: : AC Characteristics ] o =
. k= g : {1/
"B H :ltem Svmbol Condition | Min | Ty | Max| (75
AT BT AT /UHER]: System cycle time teye - 240 [ — — ns
t—s L A7y ZWER] - Low pulse clock time tL-CIK — 120 — | — | ns
A2V AT ZWEE - High pulse clock time th-cLK — 120 — | — 1 ns
|7 —# b7 v 7h5fe] : Data Setup Time tsu — 100 — | — 1 ns
> —H )R e - Data Hold Time th — 100} — [ — | ns
Fo T BELZ R =7y ZhER]: Chip Select—Clock Time] _ tCS-CLK — 240 | — [ — | ns
Tty —F w7 L7 N : Clock—Chip Select Time| tCLKR-CS — 1201 — | — ns
Fo 7L hA 7B : Chip Select Off Time twCS — 120 — | — | ns
g B a—RiFRE] : Command Decode Time tdec — 360| — | — | ns
ANZA T T  Input Timing Chart
tC5-CLK ECLK—Cg twCS
CS # \,
< teye -
tH-CLK ti-cik o
[
K N TN
|_4:Sg < th o
0 X p— X X -

...4._.4_
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N —F Uy & A7 Power on reset timing

VDD TorAEaT R EERAEGNT TS,
In Tpr time, do not write the command.
Tpr
Twr
RESET
VoA : Reset timing
Trw
RESET
< >
Trth
TrthAIEaT R EEAFLRNTT S,
In Trth time, do not write the command.
E &AF . X Hifr
: T
H :ltem Symbol Condition Min yp | Max Unit
A AR I Tor _ 1= - | s
Power on reset clear time
VDD-RESET tiime Tvr - 0 - - uns
N—FUEy EH ¢ Reset time Trw — 100 — 1 - [0S
Uy hZUTEERE] : Reset clear time Trih - 1 — | - | ms

B4 Type No. TWOQ1GIN
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AEY= 22T ;. About the memory map

AVEDIZIEHE256 X #1287 L0375 —& FIRAMZ NEL TnEd,

[RTTF —FERAR | DRI C ZOAR)wy AT —F e EXARET,
AAEARD [ 125 X85 F 1BDWEL, FiAEN T —H#bDWEHLET,
DWODLE LIzdh B 10-0103DSAE/ R0 ET,

[IDWIERAMBRE | Dav R T, Ay 7O HHLDSAOMBEIEELET,

DWW ATV = 7 bi A A=) THIEELASES . FHlTRAR RT3 EN G,
TR )7 Ed, i &hES,

RAM for the display data of 256 X 128 pixels in length in side is built into this VFD.

In the command of “Display data writing”, data is written in this memory map.

125X 85 dot of this specification is assumed to be DW, and DW is extracted from the written data.

Pixels “0~0" (Refer to Page 4—15) in most significant and the left of DW become DSA.

The position of DSA is specified by the command of “DW display position setting” from among the memory map.

When the protruding area is specified from the memory map DW, the area that protrudes in the lower side is
extracted on on the right side the left the protruding area.

256 X 128pixel RAM

X#H : X axis ——Pp E#E . DEFINE
CETER 1 l&varq. ZF8. . . | DW= 125x85dot

éﬁéIQ\’Ner-b it _ o
of tha |e'ﬂ'.;a:;-_ ; DSA = (0,0) position of DW

1 Y axis

HEER
The upper part
— of the. right.
ETER FTH
The lower part The lower part
of the.right of the. left

& Type No.TWOOLGIN
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avF—% - Command List

o= F 7AF [MSB LSB|RE FIHHE]
Command Byte | b7 ] b6[b5]| b4 | b3 | b2]| bl | b0 |Description default
YZMEwk Vvl fEHESRET, =
! Software reset st Ljojrjofrjofrjo It resets, and it is initialized.
AEY Ty TERT VEFEALET,
N .
U A ARG, SnsMEAB SRR,
2 Memory Map Clear Ist JO[L1L[O0Of1]Oo]1]|]O]1 07 is all written in the memory map. -
Ty Wiap After this command is transmitted, it is not possible to
write it during 15ms.
. Ist |1|1fjo]Jo]i1]1]oOo]oO - Elitrl;_%i:ﬁ%fﬁ%ﬁ'@?' o -
VFDE—FE% HIRECTETRELTFEY,

3 VFED Mode Seiting 2nd |0]0j0j0JOJ0B[0[1 It is a necessary setting for this specification. 00h
3d (O O] O]JO}O|O]O0O]O Please set it by initialization. 00h
st [1[1fiJojoJofofo AR BBRRETT, -

4 FRTITRE ond |[O| 11| 1fi]1]o]0o MR ECTHTRELTTSV, EFh

Display Area Setting ad 1ol 1loflt1fol1]lo]o It is a necessary setting for this specification. 7Fh
4th 0 0 0 0 0 0 0 i) Please set it by initialization. 00h
1st 1 0 1 1 0 0 0 1 -
2nd O] 1O [1[O0O]1]O]CO 2!':{1:%&{:&%&?{%‘6'5‘0 (0h

5 NETEEBERR T dd [o]Jo]l1|of1]o]o]1 DR ECCHTRELCTEN, 00h

Internal Speed Setting It is a necessary setting for this specification.
ah |o]ojJo]Jo|loflo]1]o0o Please set it by initialization. 00h
5h |o]Jo]Jo]JOo]|1]0 1 O0h

6 ﬁﬁf’x"ﬁf 1st 1 0 1 0 0 0 0 PREFRSE -

Dimming level Setting ond L7165l L4l 3l2|LilLo Dimming level Setting 00h
st 21101l 1]lolololo AlT:0):EA S BREa A BX A RITE -
Al7:0):Writing starting X position is specified.
= ya 2nd |AT[A6| A5 | A4| A3 | AZ| Al | AO : C;[B:O]:%ié&ﬁﬁﬁéﬁi%\’%t%%ﬁ?ﬁ -
RT—F AL O[6:0]:Writing starting Y position is specified. —
7 Display Data Write rd } * |06]05)04)03)02| 0100 CiB:0L:Y F Bl £ :
4th | * [ce|cs|ca|c3fecz|ci]|co C[6:01:Y length for return. -
DIT:01:#iA L 7 — &
Sth~ | D7|D6|D5| D4 | D3| D2|D1| D0 D[7:0]:Write Data -
st l1il1loloelolololo HI7:0l:DSADX L BETETE _
— papne X position of DSA is specified.
8 D%b‘l'@’{t‘#ﬁﬁ,ﬁ ond |H7|H6|H5|Ha|H3|H2|H1]|HO 00k
position setting "
1[6:0):DSADYILEEEE
3rd FIB|E|M BRI Y position of DSA is specified. 00h
st [LjO}oOolCQfOo]0O]jO]E0 $C=0:Scan start 1:Scan stop -
FTE—NRIE HS=1: All on segment
Display Mcde Setting LS=1: All off segment
od | 110 = lsclus|is!| = |np NP=1: Output reverse 1Ch
o st lololololi1lololo INT=0: INT is "L"output -
L . mﬁftm ACT=0, INT=LINT is "L” active
g 2nd | % | * | % | # | * | * |ACT|INT ACT=1, INT=L:INT is "H” active 00h
nf 2EvsamE=F Lo ol lilolololol RERABT—F~BATLET, =
Standby Setting command It shifts to the standby mode.
o v=tgTyFaeer o i1 leltlilol RE AT TR ET - B
Wake up command It returns from the standby mode.
AR ERRETT . -
l  mmmE tyorjr)ryrejoge MIREC CETREL T,
Oscillation Setting od lololololiloel1]o 1t is a necessary se‘tting ‘fo‘r ‘th'is s?eciﬁcation. 08h
Please set it by initialization.

*:don’t care

RS DT KR IEET SRS, BHEDERINSTEERA,

There is no guaramtee for any operation resulted from the setting using other commands listed above.

_4_7_
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1. 77hy =7 UEwvh : Software reset

v RIZLYLSIE By b2l 0N CE, 2 TOMELIHEL £, o  FEERE TERIC
Vs’ ET, I ORIBIZLL T DOEBYTT,

Use this command to reset the LSI, and initializing all the functions.

The LSI is reset immediately after the command transfer is completed.

The initial states are shown below.

() FLIrRFOT—H PIEMEICRESNET,

Data in each register It is set to an initial value.
(2) RUTHRTE SCULPAFBHERREIIY 1 RADOTHITUET,

State of lighting Because “SC” register becomes “1” by initialization, it turns it off.
() AEVwy S OT—H ETOIIITENET,

Data in Memory Map Everything is cleared to “0”.

KARYwy 7 OF —FE2TIVTTADI Ins LR BN BT ET,
Vv, Imshiid 7 — 2 BAAEZIHHTERADOTCIEE TS,

¥To clear all the data of the memory map, lms processing time is needed.
Please the data writing between 1ms is not accepted after it resets it.

[2=> 75 —<vb] [Command format]
MSB LSB

b7 b6 b5 b4 b3 b2 bl b0
(st) [ 1fOJ1JofJ1]oOof1fO]

N»—FR7x7V4hk . Hardware Reset

RESETH#F%"L" L~ AT B LIy hCEET,
This L.SI can be reset by setting the RESET pin at a "L” level .
FHMRERY 7y =7 ey R T,

LSI is initialized to the same state as that set by software reset.

MY 7Ny FEIEE, ARV T OF —FERTIIT 45D ImsiAERRF B ARSIz /20T,
Uy b, ImsfilidT —#E\ALEBZITHTERAOTITERETEN,

3 As well as soft reset to clear all the data of the memory map, lms processing time is needed.
Please the data writing between 1lms is not accepted after it resets it.

2. 22V~ 7707 . Memory Map Clear

AEVwy T OT—Re2TO0WIITUET,
All the data of the memory map is cleared to "0”.

A2 KRk Diplay Mode Setting] D[SCIV P ARF R 1" DIFOHZH LAV ET,
KAy T DT —F 2 TII T 5701 0ms B R E AU TR0 ET,

e FIEER, 10msFlE T —F &AL EZITTTENAOTIERTALY,
When the SC register of "Diplay Mode Setting” is “1”, this command becomes effective.
¥ To clear all the data of the memory map, 10ms processing time is needed.

Please the data writing between 10ms is not accepted after transmitting this command.

[a=r 074 —<yF] [Command format]

MSB LSB
b7 b6 b5 b4 b3 b2 bl b0
sty oJIJoOoT1JoJi1Toq1]

B4 Tvpe No. TWOOLGIN
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3. VED*E—FE% i : VFD Mode Setting

AR HELRRE T, PIHIREBICTHTRELTTEN,

It is a necessary setting for this specification. Please set it by initialization.

TR RSN DR EET G E |, FBR ERThiabh oA, BEORIEI CaEdA,

Performance is not guaranteed when set using commands other than below, or when no command is set.
[z=rFD74—<vr]  [Command format]

MSB LSB
b7 b6 b5 b4 b3 b2 bl bd
(1st) 1J1Jololi1l1lolo
(2nd) ololololololol1
(3rd) oclololololoJolo

4. FoRLY 7RI - Display Area Setting

AAARICHBERRETT, R EBCTUTRELTTEIN,

[t is a necessary setting for this specification. Please set it by initialization.

TRE FESNOREEIT ST E . TR BT o5, BIEORIEII CEEE A,

Performance is not guaranteed when set using commands other than below, or when no command is set.
[+ Fo74—<2F]  [Command format]

MSB LSB
b7 b6 b5 b4 b3 b2 bl b0
(lst) 1fi1fiJololo]Jo]o
(2nd) o1 (1111 ]o]o
(3rd) ol1]loft1tjoli1fofo
(4th) olotofloJoloflofo

5. PUEREEEEZY5E « internal Speed Setting

FAARICHEARRE T, FIHRBITTHTRELTTEY,

It is a necessary setting for this specification. Please set it by initialization.

TR FEUNDREEIT B A EREREEITHIRo B8, BifEOERIT CEEE A,

Performance is not guaranteed when set using commands other than below, or when no command is set.
[z=rFO74—<>b]  [Command format])

MSB LSB

b7 b6 b5 b4 b3 b2 bl bo
(Lst) 1foli1li1ioJolo]1l
(2nd) olt]loltlol1lo]o
(3rd) ololi1flol1lolol1
(4th) ololofloflololt1]o
(5th) ololofloJ1lolo]1

A4 Type No. TWO01GIN
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FREEEARELET,

: Dimming level Settin

2nd bytetdFy bOBEE L N ERELET,

The brightness step value is set.

2nd byte sets the brightness level of the dot.

[z R 74 —wwk] [Command format]

{1st)
(2nd)

MSB LSB

b7 b6 b b4 b3 b2 bl b0 FNHME default
L]O)1L[O]O0O]JOYO] O
L7{islLs|La|L3|efLi]Lo 00h (0/255)

F AT T —H

L7|L6|L5|L4|L3|L2|{LL]| Lo Dimming data
oJoJoJoJoJoJoJo 0/255
oloJololo]lofjo]l 1/255
OjJojJotLoloOojoOol1] O 2/255
oloJololofoli1]1 3/255
oloJoJolo]1lo]o 4/255
ojojotojlol1iol 5/255
1]t 1l1f1]o]1fo 250/255
it f1]o]1]1: 251/255

L] 1]11]1|1]1]0]0O 252/255
1]t 1frf1]1]of 253/255
tlr1tf{1f1]t]1]o 254/255
1]l frfal]ifa 255/255

~4-10 -
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7. BT —FEA L - Display Data Write

Aoaw Pl TAR)ey” LR FRAT —FE2ESARET,

A[7:0]20[6:0liz THEIAA MBI EEFIEEL, T & iﬁi@-ﬁk%ﬂ?ﬂiﬁ%\(ﬁ [FICLF)A VAP ET,
EABNBILCI6:0] TR EL I E CYH NS AL 2V AN BE, BARMTBIIXF AT 204 bEhET,
FEOEF, FALEOYEREII MMM EDOYEBAZICEYET,

EABLENRK 2D TYF A 7V A MESRZES ROEAARNLB I, 20FET,

EIABALE D255, Yy CXF NS A 7V A FENTCE S IROBIAAMEIZO,0[6:0Dc 20 Ed,

Data for the display is written on the memory map in this command.

The Write Start Position is specified by A[7:0] and O[6:0], the writing position is done at the time of each data writing,
and one-row increment is done in the direction of Y.

As for the writing position, when the writing position does the increment in the direction of Y up to the number
specified by C[6:0], one-line increment is done in the direction of X.

At that time, Y coordinates at the writing position return to Y coordinates at the starting position.

The writing position is (X,127) and when the increment is done in the direction of Y,

the following writing position is (X,0).

When the increment is done by (255,Y) in the direction of X,

the writing position is the following writing position (0,0[6:01).

[z= RO 74—<wh] {Command format]

MSB LL.SB

b7 b6 b5 b4 b3 b2 bl ho
(1st) |1 ]1l1]1iofjololo
(2nd) [A7]A6]A5| A4l A3jA2[AL] A
(3rq) x | 06| 05| 04{ 03] 02| 01] 00
(4th) * |Ce|Ch|cajca|ce|cL]co
(5th)~ |D7|D6|D5[D4{D3|D2]|D1|D0

*A[7:0] (2nd byte)
%%)7/7i®iﬁ%‘ﬁﬁﬁé{iﬁxgﬁ%fﬁﬁ:”

Writing beginning position X coordinates on the memory map are specified.

A7| A6 A5 A4} A3[Aa2] ALl A0l X position
ofoJoJoJoJoJoJo 0
olololofjolololl 1
oloJoloJolol1Tlo 2
tfal a1l 1lo] 253
i1l tTlo 254
i1l { 1111 255

+0[6:0] (3rd byte)
AEVey 7 EOEAD RS EYEAZEZ IR E

Writing beginning position Y coordinates on the memory map are specified.

06| 05| 04|03} 02[ 01| 00J] Y position
oJoJoJoJo[oJoO 0
oloJoloJolo]1 1
oloJoloJoli1]o 2
11111 Jo1 125
a1l ]o 126
HEFEEEFNEF R 127
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7. T —HFEA T (JF%) : Display Data Write(repeat)

-Cl6:0] (4th byte)

YHEOIRELEFRELET, TTIRLENShitERERETMETT,
Y length for return is specified. Only the each 8bit length can be specified.

ce |l cs|lcalcy3lcalcrL]co Y length for return
0 1] 0 0 1 1 1 8
0 0 0 1 1 1 1 16
0 0 i 0 1 1 1 24
1 1 0 1 1 1 1 112
1 1 1 0 1 1 1 120
1 1 1 1 1 1 128
+D[7:01 (5th byte~)
ATy T CEAL T —4,

F—FEARMELT — Y EAH BRI ENLHEAL,
F A D BICROBIALMBICBELET,
Data written in memory map.

The data writing position moves to the following writing position whenever it begins from
the data writing starting position, and data is written.

256 X 128dot RAM

YA EHHEL &
Y length for
return

(Cle:0D

EaHEiE
Data write start position
/ (A[7:0] ., O[5:01)

-4-12-
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8. T EE : Displa

Koz R CAR) 2wy 7T PORRLEEHMHLET,

Position Settin

HI7:0]&1[6:0)i2 T, Rz 70,00 B IDSAI ZHELET,
HI7:0JiIXALE, [6:0)iXY B ZRLED,

The display position is extracted from the memory map by this command.
(0,0) position “DSA” of the display area is specified by H[7:0] and I[6:0].
H[7:0] shows X position, I[6:0] shows Y position.

[z= RT3 —vb] [Command format]
MSB

(1st)
(2nd)
(3rd)

*H[7:0] (2nd byte)
DSA-XHEAZEIEE

LSB

DSA-X coordinates are specified.

*1[6:0] (3rd byte)
DSA-YEEREZIRTE

DSA-Y coordinates are specified.

b7 b6 b5 b4 b3 b2 bl b0 FIHIME defult
t{1]lolofoflo]olo
H7|H6| H5| H4| H3| H2| HL | HO 00h
* 6|54 |B3II2{IL]I0 00h
H7 | He | H5] H4 | H3 [ H2 | H1 | HOJ| X position
oJoJoJoJoJo{oJo 0
ojoloJololofo]1l 1
ofoJoJololof[1]o 2
1111 ]1]li1]of1 253
11l f1]1]o 254
11l f1]1]1 255
6115141 B[12]11]I10] Y position
oJoJoJoJoJoJ]o 0
ojololoflolo]1 1
ojolololof1]o 2
111 ]1fr1]o]l 125
ittt f1]o 126
it }jif1]t 127

- 4-13 -
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9. X E—F#®¥E : Display Mode Setting

Aoe RC TR TRHBEZRELET,
SCLPPREFEZ) T T HLETCVEDII AR v 2 REELET,
The content of the display is set by this command.

VFD begins the scanning of clearing the SC register.

[ FOT+—2yh]

(1st) 1 0

(2nd) 0 0

[Command format]
MSB LSB
b7 b6 b5 b4 b3 b2 bl b0 HIHIE default
0|0]0]Jo0o]| 0 0
% |SCIHS| LS| = 0 1Ch
DW1[DW2| * |SCI{HS|LS] * | NP
* # | 1| = | # * * Stop Scan
* ¥ [ Jofx] 1] % | =* SVHET  All off segment
* * [ x]o]1]o] = * 254 All on segment
* 0 ¥ 0]0]0 * 0 positive display scan
* 0 * | 0] 0] O * 1 negative display scan

SCLPREZE"V LN RITLEE A,
SCLYAZZ Iy MgLRF L ASAT—FTCHBBIC "I ey bavET,

If the SC register is not “0”, it doesn’t light.

The SC register is automatically set in “1” in reset and the standby mode.

~ 4-14-
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10. INTERE

T1 INT Setting

FaeFIZTINTHFOBEERELET,

AUy EOF —IRAMEISI DR EL P AFL, BAER ThHTCIoREISRT,

Ay 7 P IARRE N Timingl CEIVEELYET,

INTHEAVFD 23 Timing 1 DB #MCUIZ b8 28 F T,
The function of the terminal INT is set by this command.

Set register other than data RAM on the memory map are not set at once even if written,
are maintained in the buffer, and change by Timingl.
INT is a terminal by which this VFD informs MCU of the time of Timingl.

[2=FO74—=vh]

(1st)
(Znd)

HAL T DHH

[Command format ]
MSB LSB
h7 b6 b5 b4 b3 b2 bl b
0 0 Qlo]l1]Jo] O 0
% % | % | * | « |ACT|INT
[ACT[INT
* [ 0 INT="L"
when Timingl INT="H
011 other INT="L"
when Timingl INT="L"
111 other INT="H”

Explanation of timing

AR B E A S 1oL, Do HH~3F A7 CHTAT v LET,

AXv s IR BOL T REBEER B I TRESRET,

The screen left end is assumed to be timing 1, and the this item kind twines and does
the display scanning in the direction of right side by 43 timing.
The scanning frequency is set by “Internal speed setting”.

(0,0) dot

(124,84)dot

Timing1

—4-15-
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11, XA 23(% : Standby function

AABEICLOVEDIIAS L RSB — R OREEITHIZERTRETT,

REASAE—FIIRETHE, RTEEHEIL, BIERBOREY LD, DTSR Z2I0E L ESTAT 812X,
VDD, VHOEHF E & FHLET,

This function sets the standby mode of the LSI. By setting the LSI to the standby mode, all the displays are turned off,
the oscillator circuit is stopped, and the internal operations are completely stopped, which achieves low power
consumptions of VDD and VH.

AF R —REMRERT DRI, VA 7Ty T v R AJJL TSN,
RIRFIEBLZET LT —Z A S BTTEEL R0 E T,

AB A RIT AT T T e RUSN D R T R A,

To reset the standby mode, Please input the wake up command.

When the oscillator circuit is settled stable, data can be input.

The standby mode inside doesn't accept the commands other than the wake up command.

8, AZ LS E—FRICRESETE BB ANENDEAZ AL E—RIIHRENATOREBEIIEENET OTIER
&N,

Note that when the RESET signal is input during the standby mode, the LSI goes out of the standby mode and all

the states are initialized,

[z= @74 —<vb] [Command format]

MSB LSB
b7 b6 b5 b4 b3 b2 bl bo
(1st) [of1[1JoJoloJoTu]

RE L RAE— R e R T BETRRE—RRE | DSCL PRFI" 1" Iy M, VEDBSIETLE,
The SC register of “Display mode setting” is set “1” when the standby mode is set, and VFD is turned off.

12. TaAL T a<F : Wake up command
A SA PR T REEETDE, AF AL T—FEFRLET,

When this command is transmitted in the standby, the standby mode is made clear.

[z=r P73 —<vF] [Command format]

MSB LSB
b7 b6 b5 b4 b3 b2 bl b0
(1st) [ 0J1J1lTod1l1lo]1]

13. FEIRER A : Oscillation Setting

AU ELRRETT, IHREICTHRTRELTTEN,
It is @ necessary setting for this specification. Please set it by initialization.
TR FESAOREEIToEA ., B ERITHRN T 5E 1. EMEORINTCEER A,

Performance is not guaranteed when set using commands other than below, or when no command is set.

[z FD73—=vh] [Command format])
MSB LSB
b7 b6 bd b4 b3 b2 bl b0
{1st) 0] 1 1 1 110 0] 0
(2nd) ojJojojofl1]lo]1]0

B4 Type No. TWOMGIN
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a2 RF7n—F»—  Flowchart of Commands

FRROEIC, BIERARPLRTRITTHECOEFRN 2o F7a—Fv— 2L ET,

Shown below is a basic command flowchart describing the power—on to VFD light-up process.

. 1.3 —3 0
Power—ON

¥

2.7 Ew

Software reset

—»! Y7y M KDIHHEE L TS,

Y

3. BIRRE

Oscillation Setting

—hl PRI E T Tdh @*ﬁ.&ﬁb’(?ém

1]

4. VFDE—R#E
VFD Mode Setting

—h: RERTHTRELTTEWN,

Y

5. RAFTITRE
Display Area Setting

—h: VR EICTHTRELTTEN,

Y

6. NRREERTE

Internal Speed Setting

)} CTYTERE vy,
! WERXTHTRELTTE

Y

7. FREERE

Dimming level Setting

¥

8. ERT —HOEEIAIL
Writing of Display Data

\J

9. RALETE
DW position Setting

_’i AE)eor T HbDSARIEEL TFEL,

v

10, RTE—RBE
Display Mode Setting

¥

Cn. ERTEDSAT
The VFD lights up

12. /RF —F DGk

Transfer the display data to

v

13, MR RE O
The VFD lights up

i Use software reset command and initializing all the functions

! Please set it by initialization.

Please set it by initialization.

o e e e e o o e e e e e o 2 o o o = = = = —

: Please set it by initialization.

_________________________________________________

! P]ease set it by initialization.

- HEEOREFERLTIEIN,

! Set the dimming level

g

| BT ARE T — Y e  MEECEL TS,

! Renew the display data by transferring the command

{ Please specify DSA from the memory map.

i R FVIERIAERIEL, BOLRRE LA EEET, E

1 Set the scan operation and lights up the VFD
1

_________________________________________________

| ARy S R CERCTEE, i

i Renew the display data by transferring the command.

g

14 Type. No. TWOQLIGIN
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Vacuum Fluorescent Display Quality Inspection Standard

b 4 _M sl b/
7N H I Z

General —#8
This standard should be adapted to the VFD guality inspection.
AEHEFIRARTEORERERBICERASNS,

Inspection Condition REFEH

Item Condition

(DVFD Operating Gondition. Typ. Recommended Condition
VFD B#i%&H HERTYP. BRShRM

(@lnspection Aide The inspection is to be performed with Futaba standard filter*' or
BEMHES a applicable customer's filter and unaided eyes from 30cm distance

under brightness of 90— 110 Ix.

Futabal® D)L 32— " £ EEERE I N2 —EBLTI0cm®D
IEEENS, 90—110 Ix DEFBEIZT, BRHET S,

(3)Defect Point Definition
TRADAREX

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

BRERKILEICHEC. AEBHAOLRZETHEDLET S,

Note *1
Futaba standard filter
WEFE I INE—
Standard filter | Type No. Manufacturer Application
B L5—|BE A—h— : A&
Automotive Home Appliance
¥ 7 B4&
Office machine |Consumer|Audio
EiEh REH |BFE VTR
Gray smoke MITSUBISHI RAYON
FLARE=0 #o30 = O O o
Wine red DIATEC
gisbok |75 R e egynm 10

244 Type No.
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Individual Quality Standard {5l i B B #E

[tem Phenomena Criterion
HE e Fi5E B
Spots(Black spotjon the lighted segment |1.A black spot of over ©0.3mm is counted
due to dirt or dust. as defected point.
DForeign T ANDOBERORILF(EBR) . s=P03mmEFBADMEITRETS,
Particles* 2.In case of spot size is over ©0.2mm,less than
Black Spot- 7, ¢.3mm,one spot on the same segment,
Printing Error [ [}\ or maximum 3 spots in a display is to be allowed.
2B — Al ®0.2mmELE POImmELTFIX, T AVMIIEET.
ENRIR B U A &Y AVMIBHETERRET B,

[

=

3.A spot of less than ©0.2mm should not be
counted as defect point.

Qo 2mmEFHOYIIBERIHDLTRAEELT S,

@lrregularity of
segment shape
by printing error.

Partial irregularity on a segment.

T AV MR O HIMN

b b

1.Acceptable size of irregularities with respect to
the segment width(L).
I A MEWNTH T S MO AT,
a=0.3mm max., b=0.3mm max.,acceptable.
2=0.3mm Ll F,b=0.3mm L\TF#RMA&TH,

e 4
4 A MM EY - L F’U‘:_‘:]%a 2.In case of the (L) below 0.5mm wide,the acceptable
ElTRY R B H H T H H irregularities is a=1/2max. of the segment width(L).
8. 2 AL MELA0.5mmEL T DIF & &,
asS1/2LZR&HET D,
@Uneven Partial dark area on the lighted No significant irregularity of luminance is acceptable.
luminance segment. ELL T ESE,
MEEELD EXEOBIEEEE
Shaded area appeared on the edge of 1.Shaded Segments up to 1/3 of the segment width
segments are accepted.
@Shaded Segment |24 A MFEERO BT AUMERLD/3ETERRET D,

Fhir

a%[—::jt L

2.In case of a segment below 0.5mm wide, the
acceptable shaded segment should be up to 1/2 of
the segment width.

BL.L=05SmmDIBE X 1/2122 B MmeET D,

(B®)Extra lighting

Undesirable lighting area or points,
a star dust or a bright spot due

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

ELFER like to extra phosphor particle. EBEIZINI—FEBLTCFERKDIEZ->ZVHLM%E
RIAFLURA~OBEIARSE FRET B,
[CLHEFK BRINDTERNL
A scratch,dent,or foreign particles 1.Scratch which can be clearly observed through the
such as stain,attached on the specified filter should be judged as defect.
@®Scratch/Stain  |surface or the inside of the front HEMM-FZRLTEOR-ZVHISHET R
on/in glass glass. &5,

HIRE-Hh

ZOUNESANE - ZEOHSAEDE,
LEHEORME

2.The criterion for the dent and foreign particle are
the same as the specified in (1.

RO B BUF L OELAFHEEYT S,

(@ Chip on the
front glass and
base plate

HIAKIT

For chip on the front glass and base
plate,refer to the next page.

HIARIFIZOWTIE. RESE

Refer to the next page.
RASHE

_?_2_
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Criterion for the glass chip on the front glass or the base plate.

Definition

ik

Judgment Criterion

Black frame 2

Black frame E#:

Frontor -,

P~

a
T~

J b base plate
70X id
& 7
| Sealed are

a
L /
Side glass
AR
a : depth of chipping
RITDRITETE
b : length of chipping
RIFOESTE

¢ : chipping size in relation to thickness of
the side glass.
YARBEIHT BRI T35

L : package width (length wide)
Ayir—UmE (RiBAR)

FIERSE
1) Chipping size Spec. RIT O~ FEHRE{mm)
VFD:a FLVFD:a b c
L=100 | within the | 3.0max. [ 10max.[1/3max.
black frame
RELIA
L>100 | within the | 3.5max. |[15max.|1/3max.
black frame
2Ll
VFD : vacuum fluorescent display
HAERTE
FLVFD :Front Luminous Vacuum Fluorescent Display
AR BRLRTE

"o

2) A chip with “"a” less than 1mm should not be
counted as defect point.

a-ERImmEFDBEGERAELEL,

3) A chip area covered with sealing cement should
not be counted as defect point.
HEMOXRTIE, RiFOPIC#HBFEACMFA
LTLvhiERmELL,

4) Up to 3 chips within this specification in
a same display to be allowed.

KRELATRABAORITEIEITETRAELT S,
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