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Specification of Vacuum Fluorescent Display NORITAKE ITRON CORPORATION SHEET 1/7
DS25491
mE Item No. Rev. Spec. No. Date(M-D-Y)
0 P-R Jun—-15-07
DN2029DB e
2 T-R Oct—18-07
xR K EH Absolute Maximum Ratings
EH Hik=s U EA By
Parameter Symbol Terminal Ratings Unit
T4S5 A REE Filament Voltage 1) Ef |F1 and F2 8.5 Vac
O vHERERE Logic Supply Voltage 2) VDD1 |VDD1 —0.3~1.0 \
F4ATLAERBEIE Display Supply Voltage 2) | VDD2 |VDD2 —0.3~45.0 Y
ANEIE Input Voltage 2) VIN [S], CLK, LAT, BK VSS—0.3~VDD1+0.3 \%
RTFBE Storage Temperature Ts —50~ 485 °C
Notes ,
1) & F50HzE = £60Hz2DEFN{E, Effective value of AC 50 or 60Hz.
2) BEIFVss=0VEEHELLT-{E, Voltages based Vss =0V
HE2Z B {E 54 Recommended Operating Conditions
EH B85 =/ b =A By
Parameter Symbol MIN TYP MAX Unit
T45+¢ 2 FEIE Filament Voltage 1) Ef 6.4 7.1 7.8 Vac
AOSwHEREE Logic Supply Voltage 3) VDD1 45 5.0 55 Vv
FARTUAEREE Display Supply Voltage 3) VDD2 30.0 40.0 43.0 Y
AN EIE Input Voltage VIN 0.0 — VDD1 Vv
TA4S5A M INL T REE Filament Bias Voltage 2) Ek 6.0 7.0 8.0 \Y
B{E;RE Operating Temperature To —40 - +85 °C
Notes
1) R F50HzFET=1L£60HzDEZH{E, Effective value of AC 50 or 60Hz. VDD2
2) T45A0 bt B—2yF(ZEIMN, With respect to filament center—tap (F.C.T.).
3) BiRY—/7> X Power Supply Sequence_ VDD1
VDD2 £ENfNAHIE VDD1 £T0—F 124 &= (34 5V TIZLAN TS, !
VDD1 should be applied and higher than 4.5V when applying VDD2. ON OFF
EE./J? /_'7-/;(

BRI ARFICIZVDD1EVDD2IEE R, F=ILVDD1E R A%ZICVDD2E R AL TTFELY
BIRIENTEE(C(XVDD1&£VDD2(LE RS, Ff-IEVDD2% I ET#£ (CVDD1ZEMT L T T LY,
VDD1 and VDD2 should be on at the same time, or VDD2 should be on after VDD1 is on.
VDD1 and VDD2 should be off at the same time, or VDD1 should be off after VDD2 is off.

° Power supply sequence

CEHE  HERESTTOTHREROSRYBVLICE+HSITEFESBEOLET,

CAUTION : Precautions should be taken to minimize the possibility of static charges occurring during
handling and assembly of the VFDs.
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DN2029DB SHEET 2/7

B LI BI4EHYE Electrical and Optical Characteristics
EEMNEVNGETANESE, BEHEEEEY, 24T, fCLK =IMHz, VSS =0V £97%,
At typical operating condition, all segments turned on, fCLK =1MHz, VSS =0V unless otherwise noted.

EH BE | TRMEE =/ b =K BT
Parameter Symbol |Test Condition MIN TYP MAX Unit
T45 A+ MEiF Filament Current 1) If |vDD1=VDD2=0V 203 225 248 mAac
aOovwHEBIREIR Logic Supply Current IDD1  |fCLK =1MHz - 0.8 1.5 mA
TFARATLALEJEE TR Display Supply Current IDD2 | & m4T — 25.0 40.0 mA
HLU AL A FAEE H-Level Input Voltage VIH \){([))D; - V DD1 \Y
LLARJLAAEE L-Level Input Voltage VIL V SS — XgD; \%
HLUARJL A AAER H-Level Input Current IIH |VIH =VvDD1 — - 0.1 UA
LLARJILAFEFR L-Level Input Current IIL |VIL =Vss -250 -70 -35 UA
y , Ta=20°C _ 2
JEE Luminance L Duty=1,21 350 700 cd/m
FH It Color of illumination Green (Blue—Green) -

Note 1) 3ZFi50HzFET=IL60HzDZERN{E, Effective value of AC 50 or 60Hz.

ACHtE AC Characteristics

200nsMIN| | 200nsMIN

CLK, CLKG —_\ / \ /
500nsMIN
SI ., SIG
40nsMIN 30nsMIN
2504sMIN 120nsMIN
LAT. LATG /
300nsMIN
Notes:

1) SBHEMFIED =8, FERIZTEERUVET , Refer to the following notice to avoid data error.
« T—REEAHFELSMECLK(CLKG)ZHIZL THEULTLEELY, Keep CLK(CLKG) H-level in principle.
- T—AEAHRIEBKBKG)ZEEL S ERLTIZSELY,
Do not change BK(BKG) H—L or L—H while data writing.
* CLK(CLKG)ALMD 4K e TBK(BKG)ZE E L S BARLVTULIWEESLY,
Do not change BK(BKG) H—L or L—H while CLK(CLKG) is L.

2) BKIZEAL TIE B3IV Fy—hE S BB{FEELY, Refer to Timing Chart for the relation to BK.



DN2029DB SHEET 3/7

H)yREF—a%EYF (T0yHT—A8R1EFE) Grid data sequence (Block data)

DataNo | 1 |~ 8 [ 9 [10] 11 [12[13[ 141516 [ =[] ]--]43]44[45|46]47[48

Timing NC G20 | G19 | G18 | Gi7 ~ Gn ~ G3 G2 Gl
T * kK| L H
T2 * ok k| L H L
T3 | % % % | L | H L
T4 [ * x x| L | H L
Tn * k% k| L | H | L
T8 | * * | L H | L
T19 | % % *|L H L
T20 | * o+ * H L

3) F—AYINARICEBRT VYRR Ty

GLATIEZEHXIL—(H)ELT,

F—RUIMARTH VYRR F A ESEBHELTRETY .

FIF 1) WRAITSUF T, 2E YR GNDT—2%EERET 5,

FE 2) FORIZ1TIYYRLTMEDFEISOF I DEIZ22090v9% ANT,
FIg 3)

ARIZ2EYRT DI TR, TUYEERF v SETNEET,

F—R%G20ETUIMNIESFIENICEY ., ChETEEAF YU EITRYIRLET,

F—45% G1—G20

7 /—RT—2%3£Y[E Anode data sequence

DataNo] 1 | 2 | 3 | ~[34]35]36[37]38]30]40[41[42][43[ ~[74]75|76]77[78]79] ~] 96
Anode EE&17(A) Row A TEX4T(B) Row B
NG NC
Timing™\] 1 [ 2 | 3 [ ~ ] 34] 35] DP [com] uL 1[2]3]~[34]35]oPloom| v

Notes
H:High

L:Low *EFHL LWFhTELRLY,

* :Don't care

7/—FF—4&E: H=FykA> L=Fvyhk+T Anode Data H=Dot ON L=Dot OFF

J0vyH S L4 5L Block Diagram

DN2029D
48
GSI  — 2] 48 bit SHIFT REGISTER GSO
GCLK ™ > l @
GLAT ——>| LATCH | GBK
<5
VDD2 --f---#->| DRIVER

GRID DATA

ANODE DATA

______________

l«——BK

L-> DRIVER |
8
LAT —+—> LATCH

CL —
pr N I

96 bit SHIFT REGISTER

I——>so
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DN2029DB SHEET 5/7

#BE3® Function Table

HEHE Function Symbol Driver NZ Description
IRV RAOOYS CLKG Grid 1 -5—5 Tk Data shift
Shift Register Clock CLK Anode
ST NT—EAN SIG Grid |H:A> L:#7
Serial Data Input SI Anode
SyFarvko—iL LATG Grid H : RJL— Data through
Data Latch Control LAT Anode |L :5wF Data latch
FSAHRTSoFT BKG Grid  |L :HiF34> Output on,
Driver Output Blanking BK Anode |H or Open : 47377 Output off
452K Ground Vss Grid/Anode |45 K Ground OV
AYwHER Logic Supply Voltage VDD1 Grid/Anode |5VDC
T4RF LA ER Display Supply Voltagg ~ VDD2 Grid  |40VDC
TS5+ MEE Filament Voltage F1,F2 [ACT4SAVMEEATS AC filament voltage input
ST LTS Serial Data Output | SOGSO |2 vt som sretocion eroat oty Roap t sperwbon e
/—E> No Pin NP NPERICIFE L (ZHYEE A, There is no pin.
E>a44%4<3> Pin Assignment
Pin No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Assignment | F1 F1 F1 NC | NC | NC |CLKG| BKG |LATG| SIG | SOG| SI |vDD1| SO | LAT | BK
Pin No. 17 18 19 20 21 22 23 24 25
Assignment | CLK | Vss | Vss |VDD2| NP NP F2 F2 F2

JOvHRE LUERE) B 2545 Block Diagram and Drive Circuit Example

DN2029DB
CLKG
SIG 48 bit F1
LATG .
H BKG DG.”d GRID
(SOG) river
1
CPU oLK Ef F.C.T. AC

o] 96 bit

g’:‘(T Anode | ANODE Display Pattern

Dri
(s0) river E

Vb1 Vob2 Vss 1 ¥
i DA %UEEL(
VDD1 .’. -
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Specification of V.F.D.
DN20290B: Display pattern

9.0

1.5

9.0

1.5

15

EHEN
of T O] E EI
= OOEA
Row A *EH-__—I%E!EF-— n
ERNEN IH
TNy
s — C 'UL L— .
- DD%DD R
! OO
BN
Row 8 —H EE-
HRHEN
ERNEN
HIEN
|

Sheet 7/7
Scale 5:1
Unit : mm




