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Specification of Yacuum Fluorescent Display NORITAKE ITRON CORPORATION Sheet 1/11

o D326349 Ver 1.12f

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

Item No. 0 P-R Aug—21-08
DN2027A e

2 T-R Nov-07-08

ot B KOE 18~ Absolute Maximum Ratings

BB & i EH Jz=kiv

Parameter Symbol Terminal Ratings Unit

F4SAER -

Filament Voltage 1 Ef F{#), F(-) 40 Vde

Ry IEREBER A

Logic Supply Voltage 2) Voot vopi 03~65 Ve

FARTUA BREE oo~

Display Supply Voltage | Vo2 VDD2 0.3~46 Vde

ANEE VIN SI, CLK, LAT, BK Vss—03~VDD1+023 vV

Input Voltage 2)

EABE -

Output Voltage 2) Vour SO Vss—0.3~VDD14+0.3 v

RERE — —5Q~ °

Storage Temperature Ts 50~ 483 ¢

Notes:

1) BHERRICTEEEEL, ~Please note the polarity specification.
TSI EACHS CHEAT G S BT EIICTHBB T ELN, .~ Please inform us know if you use the filament voltage other than AC.
2) Vss=OVEEZELLT-{E. ~ Voltages based on Vss =0V

i RE{EEH ~Recommended Operating Conditions

HE B i EfE.Ratings B

Parameter Symbel Terminal MIN TYP MAX Unit

4T ANERE _

Filament Voltage 1 Ef F(+), F(=) 3.0 33 3.6 Vdc

B BRER

Logic gl“' oply Voltage 2) VDD VDDA 45 5.0 55 Vde

TARTUAERERE

Display Supply Voltage 2), 4) VDD2 VDD2 38.0 420 46.0 Vdo

FUASA I TAEE _

Filament Bias Voltage 3) Ek 10 1.5 20 Vde

HLAJLAREE VDD1 -

H-Level Input Voltage VH %08 vDD1 v

LL~AIARNERE . VDD1

L-Level Input Voltage VIL Vss x0.2 v
=]

EJ]{’EEﬁ.Iﬁ,mE To - —-40 — +85 °c

Operating Temperature

Notes:

1) BEIEEIZTIEE(EEL, ~Please note the polarity specification.
HIINEACLA THEAT HBSLBTERICSHETELY, ~Please inform us know if you use the filament voltage other than AC.
2) BiIREI—%2+2A .~ Power Supply Sequence VD2
VDD2MENHIE, VDD1Z7A—T 14 Rid. 45VRFEIZLALZE,
VDDZAO TR A ISVODI EFRIFFERIEVDDIOIRA R TH DL,
VOD1 D ERERISVDD2EEIBS £ S vDD2M EHRE THEI L. GND Level
VDD1 should be applied and higher than 4.5V when applying VDDZ2. ON
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
3) EREAEHIZ BB IS0y, ~Pleass refer to Sheet 3/11
4) EFRFRIEMRD=15QNEAFHEIHLET, ~RD=15Q to be connected in series.

Vob1
t

OFF
Power supply sequence

#0.64-6-88~-A AL
DSA4 - 2042




DN2027A

ERRIAERFETE .~ Electrical and Optical Characteristics

Sheet 2/11

At typical operating condition, all segments turned on, fCLK=4.0MHz, Ef=3.3Vde, VDD1=5Vde, VDD2=42Vdc, Vss=0V

unless otherwise noted.

) () DMIBIFSEE (REE) £55,

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

IHH B | RITHREREH TE 4% Ratings =X ivd
Parameter Symbol {Test Condition MIN TYP MAX Unit

= L
AT B If VDD1=VDD2=0V| 1310 | 1460 | 1600 | mAdc
Filament Current
RSV ERER fCLK=4.0MHz _
Logic Supply Current 1) IDD1 VDD1=5Vdc 20 40 mA
TAATVALERER Average from _
Display Supply Current 1) Ibbz T1 to T20 150 230 mA
HL AW AN ETR — - —
H-Level Input Current fIH VIH=VDDI 50 “A
LL AL AREF VIL=Vss

I - ~70. _

L-Level Input Current L VDD1=5Vdc 250 700 35 #A
JEpE Ta=20°C _ 2
Luminance - 2) L[al tp/TR=1/22 1000 | (2000) cd/m
BHE
Color of illumination Green [G]
Notes:

BmMYKLY ED T EE ~Caution

CBRBEARZ., RRSE DAV DREARMESYFENTNSH NIESBTHELTTIL,
BFICEERRKICBVWT. 55 2E0RALEIIEAHYET,

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.
HEFEFAL-EARTHY., BtORREDRE LRICKYBREET IEABYET,
CHERIZHH>TIEHBIZTERE TS0,

Avoiding unexpected working because of rising enviromental temperature, consider to dissipate
the heat.
-FBFRESTTOTHERICETHTIESEVLET HEORREIZRYET,

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

and assembly of the VFDs.

ARSI OZIHIEDT . BERTERET. RIO—ILORD)—2 13—, z'J—7°=E—r-$fD

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

H WY~ Announcement
HERBDE. THEEORBEPMYIKERT S LABYET ., FHT TR TS,

Specifications might be changed by the product improvement. Please acknowledge it beforehand.
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ER &) [6] 25 4]~ Example of Drive Gircuit
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DN2027A
SO NC : 28bit
F(+)
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- LAT
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VDD1=bVdc VDD2=40.0(8 E{E)V: Vss

(Ek=1.5Vdc TYP)

% (RD=15Q2)
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If-FHE 83/ Terminal Function Table
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T Rk EEA
Terminal Function Description
i EARYTT—2EYAH,
20v9 A DinF The serial data at the rising edge is read by
CLK the Shift Register
Shift Register Clock Pin L7y THERAR
The pull-up resistor is included.
H: ON (High Level
S T2 ANIRF L: OFF (Low Level
Serial Data Input Pin TT7TIERAE
The pull-up resistor is included.
AL TFHAYTRREAN.
S9FIILAA NG F The Shift Register data is put on hold at the
LAT falling edge.
Data Latch Control Pin TILTYTIERNE
The pull-up resistor is included.
H: Display OFF
BK TS 09 AN hEF L: Display ON
Display Blanking Pin T TUTIERAR
The pull-up resistor is included.
Vss GNDEﬁ?, Ground Level = OV
Ground Pins
4T A ANBEASIEF
F(), F) Filament Voltage Input Pins 33Vde TYP
AYyy RERIAF
Vboi Logic Supply Voltage Input Pin SVde TYP
VDD?2 szjlﬂr?&; E‘Ekjﬂﬁ? 40.0(E E{EVdc TYP
Display Supply Voltage Input Pin
<o F—A AT TR % vy ERCRYER.
Serial Data Output Pin For grid scanning watch use only.
NP J—E EviEhiEti,
No Pins There is no pin.
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ACHHE .~ AC Characteristics

tCCK
WCK
, ,
CLK —\_/ / \ /
tWOKL |
sl
tDS |
| tDH
tCL [ tLC
LAT /
tWLH

ANEESEHE.~Input signal conditions
(DIRNE: VSS~VDD1.~ Amplitude : VSS—VDD1
(2R)5E: VDD1D20%B L U80%EHEE LT B, .~ Measurement : It is based on 20% of VDD1, and 80%,

AABAZLYT Input timing Symbol MIN | TYP | MAX | Unit
CLKEH] Clock cycle *1 tCCK 200 — — ns
CLKEL~JLsLANE Clock H-level pulse width *1| tWCKH 30 — — ns
CLKIELAJL/NLABE  Clock L-level pulse width *1| tWCKL 80 — | — | ns
F—Rtyr P TR Data setup time *1 iDS 40 — — ns
T —3H— LR E5E Data hold time *1 tDH 40 — | — | ns
LATE L~ LG Latch H-level width *1 tWLH 160 — — | ns
CLK-LAT & FE A CLK-LAT delay time

(E/ZILE{ER) (for nomal operation) *1 tCL 3.25 - — | Hs
LAT-CLKE FERERR LAT-CLK delay time *1 tLC 200 — | ns

*1: _LBJ:b\L)_LB'FJ’J“)H#FaﬁEIiOnslrJ'FL.iEELf'd'
The regulation time of the rising or falling are 10ns or less.
Notes:
1) BREMEFLD %, TREITEEIESL,
TR EFAHBERE . CLKIIHL AL THBI L,
-LATHAHL AJLEDBKALL RILDAREE T CLKEL—HL RILICEZ G &,
Refer to the following notice to avoid data error.
*Keep CLK H-level in principle.
Do not change GLK L—H while LAT is H and BK is L.
2) LATALARIZR/NBEL . BT 52 F 2 TR BK=HIZAN TT LY,
BAZUT Fr—bE#TSBT I,
LAT pulse (LAT=H) width should be minimize and input while inter—digit blanking (BK=H).
Refer to Timing Chart.
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84225 F%—MFl.~Example of Timing Chart

TR 2
Grid Timing T20 | Tt T2 | T3 | T4 = | Tn o | TI7 | TI8 | T18 | T20 | T1
Timing Tn Th-1 * Tn * Tn+i
i i ; i
BK Display OFF Display ON Disp!ay OFF
Intér—Digit Blanking Inthr-Digit Blanking
] i ]
345 MIN |
S M 1
' tLC 250ns MIN

SR

s )
(Data for Tn+1)
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1
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g

Notes"

1D "tp"BLU BKE. TR —AHAT—ETHAZ L, FEEEXZ—FEIZEDIEFS)
The tp and tBK should be settled in one period of TR.

2) B5HDEHLEDE. AXvL—r/TRIE120H L EZHEELET,
120Hz or higher frequency of refresh rate (1/TR) is recommended to avoid display flickering.

3) RERAFvUZLEFBT TS, VDL RET ZERIZEYETS,

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

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

5) ST DHES/I T EITHBTIS 0T 0E AN TS,

Inter—digit blanking (%) to avoid ghost illumination in the next grid.
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L2k 288V 4 TIE.~ Shift Register Assignment
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Note

1) G1 to G20 = Grid

Al to A40 , B1 to B40 = Anocde
NG = No Connection

B ~“Upper Row T—2E5 .~ Data No.

TE%Lower Row 2L 5T _~Assignment
33 | 34| 35| 36| 37| 38| 39| a0 41| 42| 43| 44| 45| 46| 47| 48
A9 | A10 | Al1 | A2 | A13 | Al4 | A5 | A16 | A17 | A18 | A19 | A20 | A21 | A22 | A23 | A24
49 | 60 51 | 52 | 53 | 54| 55| 56 57| 58 59| 60| 61 | 62| 63 | 64
A25 | A26 | A27 | A28 | A29 | A30 | A31 | A32 | A33 | A34 | A35 | A36 | A37 | A38 | A39 | A40
65| 66 67 |68 | 69| 0| 71| 72| 73| 74 75| 6| 7] 78| 79| 80
Bi | B2 | B3| B4 | B5|B6| B7| B8 B9 |BI0|BI1|Bi2| BI3 Bl4|BI5 | BI6
81 | 82 | 83 | 64 | 85 | 86 | 87 | 88 | 89 | 90 | 91 | 92| 93| 94| 95| 96
BI7 | B18 | B19 | B20 | B21 | B22 | B23 | B24 | B25 | B26 | B27 | B28 | B29 | B30 | B31 | B32
97 | 98 | 99 | 100 | 101 | 102 | 103 | 104 105 106 107 | 108 | 109 | 110 117 | 112
B33 | B34 | B35 | B36 | B37 | B38 | B39 |B40| G1 | G2 | G3 | G4 | G5 | G6 | G7 | G8
1130 114 ] 115 | 116 | 117 | 118 | 119 | 120 | 121 | 122 | 123 | 124 | 125 | 126 | 127 | 128
G9 | Glo | Gi1|Gi2|Gi13 ! Ggi4| Gi5| ai6 | G17| Gis | a19|Go| NG | N ne

IN ouT
si—>{ 128 [ 127 | 126 | 125 | 124 [123] - [ 5 | 4 [ 3| 2 | 1 =50
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DN2027A Sheet 9/11
EL YT/ Pin Assignment
Pin No. 1~3 4 5 6 7 8 9 10 | 11 12 | 13
Assignment F(+) NP | NP |VDD2! Vss | Vss | CLK | BK | LAT | SO |VvDDi
Pin No. 14 15~42 43~45
Assignment | Sl NP F(-)
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DNZ027A : Display Pattern Sheet 11/
Unit = mm
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