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This dosurnent is a Japanese—English parallel description. However, the priority language is Japanese,
it 5 KRR~ Absolute Maximum Ratings _ _
EH GRS tmF EfR BT
Parameter Symbol Terminal Ratings Unit
TS A NERE ~
Filament Voltage 1) Ef F+), FC-) 3. Vde
DSy o BREE Tl
Logic Supply Voltage 2) VDD VDDt 0.3~65 Vde
TAATAERE 0 2
Display Supply Voltage 2) VDD2 VDD2 0.3~50 Vdc
AHEE B
VIN SI, CLK, LAT, BK Vss—0.3~VDD1+0.3 v
Input Voltage 2)
HAEE e
Output Voltage 2) Vourt SO Vss—0.3~VDD1+0.3 Vv
=]
REFRE Ts — -—-50~+85 °c
Storage Temperature
Note:
1) EEEEIZTEEESM, ~Please note the polarity specification.
2) Vss=QVEEAELLF-{E, ~Voltages based on Vss =0V
HEEEEEH ~Recommended Operating Conditions _
HE k= F TE1&.~ Ratings Bfr
Parameter Symbol Terminal MIN TYP MAX Unit
245 A MEE _
Filament Voltaze 1 Ef F(+), F(-) 29 3.3 35 Vde
oSy ERERE
Logic Supply Voitage. 2) VDD1 VDD1 45 5.0 55 Vde
FARATUVAERE
Display Supply Voltage 2), 4), 5) VDD2 VbD2 39.0 43.0 470 Vde
NPATAINA T AER _ _
Filament Bias Voltage 3) Ek 1.0 (1.5) Vde
HLARJWARERX Vss _
H-Level Input Voltage VI +24 VDD1 M
LL~LASTEIE _ Vss
L-Level Input Voltage vk Vss +0.7 v
A o Y
Ayt RER To —~ —40 | — | +8 |
Operating Temperature
Note:
1) FEHIEEIZTEESELY, ~Please note the polarity specification.
MFFAEACEIA GBS BB EHRBTERTIZTH T ELY, ~Please inform us know if you use the filament voltage other than AC.
2) TR —4 2 .~ Power Supply Sequence Voo2
VDD2OEIMhid, VDDIE IO —F o4 it 45VRBIZLEL IS,
VDD2D BE R A ILVDD I EFERS £ [ZVDDI DA B TH DL, Voot .
VDD1 0 ERE M FVDD2& R ETIZVDD2DEF# THH &, GND Level
VDD1 should be applied and higher than 4.5V when applying VDD2. OFF
VDD1 and VDD2 should be on at the same time, or YDD2 should be on after VDD1 is on. Power supply sequence
VDD1 and VDD2 should be off at the same time, or VDD1 should be off after VDD2 is off.
3) EEENMEEFIE TS EBEELY, Please refer to Sheet 3/11
4) BRFIRIEKIRD=39Q NIBEAZEEIHLET , .~ RD=39Q to be connected in series.
5 HREREO-HE M F—FEATHELET,
The diode insertion is recommended for the backflow current prevention.
#0,4-4-75.6-A AL 93
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B AR Electrical and Optical Characteristics
At typical operating condition, all segments turned on, fCLK=4.0MHz, Ef=3.3Vdc, VDD1=5Vde, VDD2=43Vdc, Vss=0V
uniess otherwise noted.

IEE EE% SN Hnisﬁ {4: E*%/Ratings %ﬁ_lz
Parameter Symbol |Test Condition MIN TYP MAX Unit
(==

RN ¥ |VDDISVDD2=0V| 640 | 710 | 780 | mAde
Filament Current
DYy I BRER fCLK=4 OMHz ~
Logic Supply Current 1) [oD1 VDD 1=5Vde 10 20 mA
TARTLABRER Average from .
Display Supply Gurrent 1) 1DD2 T1 to T20 5.0 16.0 mA
HLAJLARER - - ~
H-Level Input Current IH VIH=VDDI1 0.1 0.1 tA
LLAL AT VIL=Vss

- 400 | - A
L-Level Input Current fiL VDD1=5Vde 100 40.0 20 [
PR Ta=20°C _ 9
Luminance 2) L [G] tp/TR=1/22 1000 (2000) cd/m
iy
Color of illumination Green [C]
Note:

1) EStREE#R. EZRBET ZEABYET . FTHIT TERLIISW,

After ES is verified, the value might be reviewed. Please acknowledge it beforehand.
2) ( YOREFSEE (REME) LT3,

{ ) : The numerical value in parentheses is a reference value.

HFWMYEF L LD TFE .~ Caution
-ERBEAR, RERSEHANTDINDRERIESYF SN TS AZEBTHELTT S,
BICERRFICBWVT. B0 DENERELZEABYET,

After turning on the VFDs, clear shift register and latch before display pattern is appeared.

Unexpected working may be happended, especially, under high temperature condition.
FEFZEZERLA-ERTHY. BEMMORBAFOEE LRICKYEBESTIZEABYET,
CHERAICA-S>TIERAICTERE T,

Avoiding unexpected working because of rising enviromental temperature, consider to dissipate
the heat.
-HFERBSTTOCHERICE+2CEESBLLET. HEORRAIZEYED,

Precautions should be taken to minimize the possibility of static charges occurring during handling
and assembly of the VFDs.
BSEARBE DS O, BRRRERT, RIO—IL ORI Y— A 13—, RY—TE—FED
BEEZMA CHOIEREHEIHLET,

Avading burn—in problem because of fixed pattern, scroll, screen saver or sleep functions are
recommended.

H Y.~ Announcement
HANBDAE., tHREOABTEHBHYEERTLIZEAHRYET, TOHTTETEL,

Specifications might be changed by the product improvement. Please acknowledge it beforehand.
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ER ) [E 2845]~ Example of Drive Circuit
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DN2024B

i ¥ 8E R~ Terminal Function Table

Sheet 4/11

i T wae E L
Terminal Function Description
b LMY TT—EYURAH,
2099 A HigF The serial data at the rising edge is read by
CLK the Shift Register.
Shift Register Glock Pin TITTEHNGE
The pull-up resistor is included.
H: ON {(High Level)
- T—RANImF L.: OFF (Low Level)
Serial Data Input Pin TIT7vTERAL
The pull-up resistor is not included.
AHETHAYTERRE N,
TUF VLA N N The Shift Register data is put on hold at the
LAT falling edge.
Data Latch Gontrol Pin TIT TR M
The pull—up resistor is included.
H: Display OFF
BK TS50 AT L: Display ON
Display Blanking Pin TIL7YTERAR
The pull-up resistor is included.
Vss g}iﬁiﬁgiins Ground Level = OV
TATANERE A ST
FE, FO) Filament Voltage Input Pins 8-3vde TYP
ooy O RERIAF
VbD1 L.ogic Supply Voltage Input Pin SVde TYP
VD2 TARIVABRBEANIMF 43Vdc TYP
Display Supply Voltage Input Pin
o F—Aah AR TF R % ERRITRY BRI
Serial Data Qutput Pin For grid scanning watch use only.
NP J—Ey EoldbhUEeA,
No Pins There is no pin.
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ACHtE~AC Characteristics

tCCK N
QtWCKH>.
CLK \ / / \ /
tWCKL N
Sl
DS N
> tDH
e tCL S |e tLC >
LAT
tWLH

AHBEBEEHE . Input signal conditions
(DIRNE : VSS ~VDD 1.~ Amplitude : VSS—VDD1
(2);5E : VDD1 (D20%H LU 80%E HH#E LT 5, . Measurement: It is based on 20% of VDD1, and 80%.

ADBAZIVG Input timing Symbol MIN | TYP | MAX | Unit
CLKJE A Clock cycle *1| tCCK 200 — | = | ns

CLKELRJLNLARE  Closk H-level pulse width *1| tWCKH 80 - — ns

CLKIEL- X JL/XN)LATE  Clock L-level pulse width 1| tWCKL 80 — - ns

T—Atyb P VI EB  Data setup time *1 tDS 40 — —- ns

F—A— LB Data hold time *1 tDH 40 — — | ns

LATELAJLIE Latch H-level width *1|  tWLH 160 — | — | ns

CLK-LAT;EIERERS CLK-LAT delay time

(BE/ZIEEEE) {for nomal operation) * teL 3.41 B — | Hs
LAT-CLKE JEFF[E LAT-CLK delay time *1 tLC 60 — | ns

*1: _L%_tﬁ‘U_L%'FfJ‘UE#ﬁaEHﬂOnsuTlhiﬁﬁbi?o
The regulation time of the rising or falling are 10ns or less.
Note:
1) REMEPFILDT=8 . TREITFEESLY,
T—REEFAHBERE. CLKIZHLANLTHBHTE,
LATHOSHL AL B DBKALL AL DIRFE T, CLKEL—HLNJLIZEZ LN &,
Refer to the following notice to avoid data error.
*Keep CLK H-level in principle.
*Do not change CLK L—H while LAT is H and BK is L.
2) LAT/NLABIERABREL. HIEZ 70 F 0 TBEK=HIZANTTFELY,
BT Fo—bECSRTEL,
LAT pulse (LAT=H) width should be minimize and input while inter—digit blanking (BK=H).
Refer to Timing Chart.
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BA T Fv—MMil.~Example of Timing Chart

< TR 2) N
Grid Timing T20 | T T2 T3 T4 Tn - I TI7 | T18 | T19 | T20¢ T
Timing Tn Tn-1 * Tn * T+l
BK Display OFF Display ON Disptay OFF
Intfr-Digit Blanking Intr-Digit Blanking
E ; BUSMIN G | |
LAT | ! HIE
bt 250ns MIN , L, :
CLK ".l ! ] mm[ J]ﬂﬂﬂ : :
N : Y 2P i \ E | /
S ¥ s OO 4.7 A —\
(Data for Tn+1) 5 | ; :
!< tp 1) >!< tBK 1)\!
Note:
D " "BEU BKE, “TRT—ABAT—ETHI &, JEEEZ—FITEDES)
The tp and tBK should be settled in one period of TR.
2) BHDERIEDSE . AXvL—r1/TRIK120Hz L EFHERLET,
120Hz or higher frequency of refresh rate (1/TR) is recommended to avoid display flickering.
3 BARAFVYUBIEERIT TSN, VFDAMETARREIZAYES,
Avoid stopping display scan. It may cause permanent damage to VFD.
4) BK/ULABK=HIEZZE LS BEEFZTHSIE. CLKEBKOBERIZH>TLIESLY,
Refer to timing rule between CLK and BK when dimming the luminance intensity by
controlling/extending BK=H pulse width.
5) BRENBFIEDI=OEAMEVTEITHE TS X0 T EAN TS,
Inter—digit blanking (¥} to avoid ghost illumination in the next grid.
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LZRL DR A & TIH ~ Shift Register Assignment

LEE%.~Upper Row F—AR%&E ~Data No.
T B~ Lower Row 2)|L) 2T~ Assignment

1 2 3 4 5 6 b 8 9 10 jh 12 13 14 i5 16

G20 | G18 | G18 | GI17 | G16 | GI15 | G14 | GI13 | G12 | G11 | GI10 | GY | G8 | G7 | G6 | G5
17 18 19 20 21 22 | 23 24 | 25 | 26 27 28 29 30 | 31 32

G4 | G3 | G2 | Gi | NC | NC | NC | B35 | B34 | B33 | B32 | B31 | B30 | B29 | B28 | B27
33 | 34 | 35 36 | 37 | 38 | 39 40 41 42 | 43 | 44 | 45 | 46 | 47 | 48

B26 (| B25 [ B24 | B23 | B22 | B21 | B20 [ B19  Bi8 [ Bi7 | B16 | B15 | B14 | B13 | B12 | Bi1

49 50 | 51 52 | 53 | 54 | 55 | 56 57 58 | &9 60 61 62 | 63 | 64

Bi0 | B9 | B8 | B7 | B6 | B5 | B4 | B3 | B2 | B | NC { NC | NC | A35 | A34 | A33

65 66 67 68 69 70 71 72 73 74 | 75 76 77 78 79 g0

A32 | A31 | A30 | A29 | A28 | A27 | A26 | A25 | A24 | A23 | A22 | A21 | A20 | A19 | A18 | Al7
31 82 | 83 84 | 85 | 8 | 87 88 89 80 | 91 92 93 | 94 95 | 96

Al6 | A15 | A14 | A13 | A12 | A11 | A10 | A3 | A8 | A7 | A6 | A5 | A4 | A3 | A2 | Al

IN
SI—> 96 | 95 | 94 [ 93 [ 92l 91 | - [ 5 ] 4] 3] 211 }F—s0

Note:
1) G1 to G20 : Grid A1l to A35, B1 to B35 : Anode NG : No Connection
2) NCOT—ARIEA—L~LLIZLTLESLY,
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E s 2L 15T .~ Pin Assignment

Pin No. 1~3 4 5 6 7 8 9 o | 1
Assignment F1 NP NP | VDD2 | Vss Vss CLK BK LAT
Pin No. 12 13 14 15~35 36~38

Assignment | SO | VDDt St NP F2
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DNZ20248B : Display Pattern

58.4

19-P2.965

Sheet 11/M
Unit = mm

Scale @ 1.8:1
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