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" ﬁ DS26624 Ver t.12f

an Rev. |Spec. No. Date{M-D-Y)

Item No. D N 2 02 MY 0 P-R Oct—28-09

oyl X FEH .~ Absolute Maximum Ratings

EH e i o B By

Parameter Symbol Terminal Ratings Unit

213 ANEE

Filament Voltage 1) Ef F1,F2 8.5 Vac

DO BREE P

Logic gi‘ pply Voltaze 2) VoDt VbD1 0.3~39 Vde

FARILABREBIE e

Display Supply Voltage 2) VDD2 YDDZ 0.3~57 Vde
==

AR VIN SI, CLK, LAT, BK Vss—0.3~VDD1+0.3 v

Input Voltage 2)

HEiES -

Output Voltage 2) Vourt SO Vss—0.3~VDD1+0.3 v

BERE - o :

Storage Temperature s 50~+85 ¢

Notes:

1) AC 50Hz/60HzE = [X30kHz EL_E(Duty: 50%)MDEZNE ., .~ 50Hz, 60Hz or more than 30kHz r m.s.(Duty: 50%)
IPNEACEN CHERT 2B S IEH T ERIC IS TEL, ~Please inform us know if you use the filament voltage other than AG.
2} Vss=0VEEELL-{H, .~ Voltages based on Vss =0V

R EFESE Y. Recommended Operating Conditions

== B mF B 45~ Ratings A

Parameter Symbol Terminal MIN TYP MAX Unit

4T A RERE '

Filament Voltage H Ef Fi1,F2 6.4 71 78 Vac

oowOERER

Logic Supply Voltage 2) VDD Vopi 3.0 33 3.6 Vde

FTAATUAERERE

Display Supply Voltage 2), 4) VDD2 VDD2 50.0 530 950 Vdo

TASAVMINLTAERE _

Filament Bias Voltage 3) Ek 60 10 80 Vde

HLARJLANERE VDD _

H-Level Input Voltage VIH x0.8 VD1 v

LA ARER _ VDD1

L-Level Input Voltage VIL Vss X0.2 M
m =]

DAFRE R To —~ —40 | - | +8 | <«

Operating Temperature

Notes:

1) AC 50Hz/60HzE = /d:30kHz B E(Duty: 50%)MRE ., .~ 50Hz, 60Hz or more than 30kHz r.m.s.(Duty: 50%)
HIINEACEN CHAT B I ERICTBZA TEUL, Please inform us know if you use the filament voltage other than AC.

2) EFEL—4 A Power Supply Sequence oDz
VDD2MENM L, VDDIZZ7O0—T 7 RiE, aVEREIZLELZ &, _
VDD2D EEHAILVDD1 EFE £ EVDD 1 DA B THBIE, Voot
VDD1 M BB EN IEVDD2- R £1-1EVDD2DEHE THD &, GND Level t
VDDt should be applied and higher than 3V when applying VDD2. ON OFF

VDD1 and VDD2 should be on at the same time, or VDD2 should be on after VDD1 is on. Power supply sequence
VDD1 and VBD2 sheuld be off at the same time, or VDD1 should be off after VDD2 is off.

3) ZATAVMSU R ARV TIZHIINT B &, .~ With respect to filament center—tap (F.C.T)

4) EFRFIRIERRD=15Q DHBAEZHENOLET . . RD=15Q to be connected in series.

G54 9-176-A AL
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BRI ERFFEE. Electrical and Optical Characteristics
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At typical operating condition, all segments turned on, fCLK=4.0MHz, Ef=7 1Vac, VDD1=3.3Vdc, VDD2=53Vdc, Vss=0V

unless otherwise noted.

EH BE  BITHBEE E .~ Ratings B
Parameter Symbol | Test Gondition MIN TYP MAX Unit
e

JATAV R f | vDDi=vDD2=0vV| 2030 | 2250 | 2480 | mAac
Filament Current 1)
AYy O ERER fCLK=4.0MHz _
Logic Supply Current pl PPT lvbpi=aavde 10 20 mA
TAATUABRER : Average from _
Display Supply Current 1) DDz T1 to T20 350 525 mA
HLAJLAHER -

= — — . A
H-Level Input Current IH VIH=VDD1 30 H
LLARALABIER VIL=Vss

- -40. - A

| —Level Input Current HL VDD1=3.3Vdc 100 400 5 H
B Ta=20°C _ )
Luminance » LI | TR=1/22 1000 | (2000) cd/m
i ek
Color of iflumination Green [C]
Notes:

1) ESH&GEER., BERBETLLAHYET, FHTTEZIL,
After ES is verified, the value might be reviewed. Please acknowledge it beforehand

2 ( VOHBEIZSEEELEHE LTS5,

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

FWYEKLNEDTEE  Caution
-BREAR. RESEDIFMIZLVIMN DRIATPESYF SN TNSIHAERTIBEELTTEL,
FICEERRCZBLT. 55 0F0RALLELLAHYET,
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.
-REFEFERLEESTHY. BEORBZDOEE LRICLYRBET HILABYET,
CHEBICEH>TIIHRZITRE TS,
Avoiding unexpected working because of rising enviromental temperature, consider to dissipate
the heat.
HEFHARTTOTHERICE TR sBLLET. HEORAIZGYET.,

Precautions should be taken to minimize the possibility of static charges occurring during handling

and assembly of the VFDs.

-ERRREOEHLDH, BERFERT. RIO—LPRI =M1\ — A)—TE—FED

BREENATOCEREEEOLET .,

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

Y .~ Announcement
HRWBNE. . tHREORBEAMYLGERTHEMHBYET . FOHITETILY,

Specifications might be changed by the product improvement. Please acknowledge it beforehand.
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EN & [ 2& 5]~ Example of Drive Circuit
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CPU

__DN202MY
SO NG : 28bit
Grid : 20bit
F1
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BK <
LAT
CLK
Si F2
VDBD1=3 3Vdc VDD2=5h3Vdc Vss

}

Ef=7.1Vac

FGCT 69

Q (RD=15Q)

I

(Ek=7Vdc TYP)

Ek
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i FHEEEE ~ Terminal Function Table
ImF HaE ZRER
Terminal Function Description
MH LAY TT—FEAH,
2099 A NimF The serial data at the rising edge is read by
ClK the Shift Register.
Shift Register Clock Pin FLT7yTERRNE
The pull-up resistor is included.
H: ON (High Level)
S T—EZANEmF L: OFF (Low Level)
Serial Data Input Pin TLT7vTHERLEL
The pull-up resistor is not included.
AHETRYTRRE A,
ZYFINIWAAN B imF The Shift Register data is put on hold at the
LAT falling edge.
Data Latch Gontrol Pin TLT7yTEBENE
The pull-up resistor is included.
H: Display OFF
BK TI0X2T ANEF L: Display ON
Disptay Blanking Pin TILTyTERNE
The pull-up resistor is included.
Vss GND%;_ Ground Level = OV
Ground Pins
F1, E2 747)‘/1‘%’5&73%’5? 7 1Vac TYP
Filament Voltage Input Pins
VDD1 AUYIRERET _ 3.3Vdc TYP
Logic Supply Voitage Input Pin
TARATVAEBREEA hiHF
vbD2 Display Supply Voltage Input Pin 53Vde TYP
S0 T—5H himF TR R Eo L BERICBYE AT,
Serial Data Output Pin For grid scanning watch use only.
NP /=t EUiEBYERA,
No Pins There is no pin.
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ACHHE . AC Characteristics

tGCK
WCK
{ ’
CLK \ / A \ /
tWCKL ;
SI
tDS |
| tDH
tCL " tLC
LAT

tWLH

A F{E2E M Input signal conditions
(13I8 : VSS~VDD1.~ Amplitude : VSS—VDDI1
(RIE : VDD 1D 20% L UA80%F HHE LT 5, .~ Measurement It is based on 20% of VDD1, and 80%.

AANZLZ Y Input timing [ Symbol MIN [ TYP | MAX| Unit
CLKEH Clock cycle *1 tCCK 200 — — ns

CLKZ LRI/ VJL RIS Clock H-level pulse width *1]{ tWCKH 80 — — ns

CLKIELRJLLADTE  Clock L-level pulse width *1| tWCKL 80 — — ns

TRty 7y B Data setup time *1 DS 40 — - ns

T —2R— LR Data hold time *1 tDH 40 — | — | ns

LATS L ~JLIE Latch H-level width *1 tWLH 160 - | - ns

CLK-LAT = ZiE CLK-LAT delay time

(E/TILE{ERE) (for nomal operation) *1 tCL 341 B fs
LAT-CLKEZE Rl LAT-CLK delay time *1 tL.C 200 — | — | ns

*1- 35 EARYIE TAYEHZ 10ns LT ICRELET

The regulation time of the rising or falling are 10ns or less.
Notes:
1) BEMEBSIEDT-8 . FREIFEZEL,
s F—AEEAHBERE, CLKIFHL AL THLH L,
s LATAHL AL B DBKALL AL DREET ., CLKEL-HLANITEZ RN,
Refer to the following notice to avoid data error.
-Keep GLK H-level in principle.
Do not change CLK L—H while LAT is H and BK is L.
2) LAT/SLRIBIES/MREL , HiB T 522 TBEBK=HIZANTT S,
BAZ T Fo— SR TEL,
LAT pulse (LAT=H) width should be minimize and input while inter—digit blanking {BK=H).
Refer to Timing Chart
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HA2H Fv—pB~Example of Timing Chart

TR 2
Grid Timing T20| Tt f T2 | T3 | T4 | - | Tn} -~ |TI7|TI8{TI9|T20| T1
| i
A b
Timing Tn Tn-1 * Th * Tn+l
; I I )
BK Display OFF Display ON Display OFF
IntdrDigit Blaning Intdr-Digit Blanijing
] [} | 1
i E 34s MIN} i
i | E i
] 1 ] F
LAT 1 T
1 | i S
1 1 1 1
i ! | :
! ! LG 250ns MIN I !
| ' l |
1 | [} ]
CLK m : : ﬂ"m' — s : :
I 3 Rz hrn ey, ] ]
] ] i [}
] ] 1 |
N S
St W s SN2 R T\
(Data for Tn+1) | ' ! !
. tp 1) L tBK 1.}
b £ e

Notes:

1) “tp"B&U BK L. TR —AYPRT—ETHH L BEE—EIRDER)
The tp and tBK should be settled in one period of TR.

2) H55OFMFIEDE. REFvL—r(1/TRIK120Hz A EEHELES
120Hz or higher frequency of refresh rate (1/TR) is recommended to avoid display flickering.

3 FRAFYELEEBT TSN, VDA RET ARBEICHYET,

Avoid stopping display scan. It may cause permanent damage to VFD.

4) BK/ULABK=HIEZ T SEIRELETIBSIL, CLKEBKOBRFRITH-> TS,
Refer to timing rule between CLK and BK when dimming the luminance intensity by
controlling/extending BK=H pulse width.

5) BEITHILEDHEILIVTEITHBE TS F T HEAN TS,

Inter—digit blanking (*) to avoid ghost illumination in the next grid
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LML R S8 X TR~ Shift Register Assignment
LB~ Upper Row T—4%%& 5 Data No.
T E%.~Lower Row FfL) LT~ Assignment
2 3 4
29 | 30 31 32
G20 | G19 | G18 | G17
45 | 46 | 47 | 48
G16 G15 G14 G'|3 &-12 Git | GI0| G8 | G8 | G7 G6 | G5 | G4 | G3 | G2 | G1
51 . &0 | 51 52 | 53 | 54 | 55 | 56 | 57 | 58 | 59 | 60 | 61 | 62 | 63 | 64
B40 | B39 | B38 837 B36 | B35 | B34 | B33 | B32 | B31 ‘ mB30 | B29 | B28 | B27 | B26 | B25
67 | 66 | 67 | 68 | 69 0| 71 72 3 74 75\ 76 | 77| 78 ¢ 79 | 80
B24 B23 1 B22 | B2t | B20 | B19 | B18 | B17 B'IG 815 B14 | B13 | Bi2 | B1t | B10 - B@)ﬁ
83 | 8 | 83 | 84 | 85 | 86 | 87 | 88 | 89 | G0 | G1 92 | 83 | 94 | 95 | 96
_BSM B7 | B6 | B2 | B4 | B3 | B2 B1 | A40 A39 | A38 | A37 | A36 A35l WA34 A33 |
99 | 98 | 99 | 100 | 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109} 110 | /11| 112
| A32 A31 | A30 | A29 ) A28 | A27 —AZG A25 | A24 | A23 | A22 | A21 | A20 | A19 | A18 | A1T7
16 | 114 | 115 116 | ¥17 | FI8 | F18 | 120 | 127 | 122 | 123 | 124 | 125 | 126 | 127 | |28
A16 A15A14 A1773 | Al2 | A11 | A10| A% | A8 | AT [ ”Aé I Ab | A4 | A3 | AZ | Al
IN ouT
SI—>| 128 | 127 | 126 | 125 | 124 | 123 5 4 3 2z i /> S0
Note:
1} Gt to G22 = Grid
Al to A40 , B1 to B40= Anode
A:LineA B:lineB
NC = No Connection
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E 2L & T ~Pin Assignment

Pin No. 1~3 4 5 6 7 8 9 10 11 12 13
Assignment F1 NP NP |VDD2| Vss | Vss | CLK | BK | LAT | SO |VDDI1
Pin No. 14 15~85 86~88

Assignment | Sl NP F2
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