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BIERTERIE AT FSEFHRASH
Specification of Vacuum Fluorescent Display NORITAKE ITRON CORP. SHEET 1/8
DS13815
e Item No. Rev. |Spec. No.| Date(M-D-Y)
M N 2 80 -I 6A 0 P-R May—29-02

1 P-R1 May—-31-02

2 P-R2 Aug~-10-02
A Quality Specification TT-93-3336D 3 T-R Aug.—30-02
EEIEER A Reliability Test Conditions TT-03-3065A 4 T-Ri Aug—29-03

5 T-R2 Sep.—15-03

6 T-R3 Jul.—22-05

7 T-R4 Nov.~23-05
3 K E Absolute Maximum Ratings
IEH k=) i ERE Bifiu
Parameter . Symbol Terminal Ratings Unit
T45 A B Filament Voltage 1) Ef |F1 and F2 18 Vac
AL yHYBREE Logic Supply Voltage 2) Vo Voo —03~65 v
FAAT LA EEEFE Display Supply Voltage 2) Vo2 |Vonz —{0.3~60 \'%
AFAEFE Input Voltage 2) Vin [SI CLK, LAT, BK Vgs—0.3~Vpp, 1+0.3 v
{275 B[E Storage Temperature Ts -~ 50~ +85 °C
Notes
1) RifR50HzE = I360HzDERE, Effective value of AG 50 or 60Hz.
2) BREIEV~OVEEIRELLI-{E, Voltages based Vg5 =0V
HRIIEEH Recommended Operating Conditions
HE e B/ T 'K i=-Rir]
Parameter Svymbol MIN TYP MAX Unit
F45 A REE Filament Voltage 1) Ef 57 6.3 6.9 Vac
OYUu S ERERE Logic Supply Voltage 3) Voo 45 5.0 5.5 v
F4RATLAEREX Display Supply Voltage 3) 4) ! Vo2 46.0 55.0 58.0 v
F4TANA T AEE Filament Bias Voltage 2) Ek — 5.0 - v
BB EF Operating Temperature To —40 — +85 °c
Notes
1) ZF50HzE - [X60HzDEZNE, Effective value of AC 50 or 60Hz. Vppa
2) DA A—2yTIZEINN, With respect to filament center—tap {F.C.T.).
NEIRL—4rsR Power Supply Sequence Vppi [7Dv\ t

Vppz ZEIINARIE Vg Z70—T 27 F=1=IE45VELTIZLIZ LT EL, ON OFF

Vot should be applied and higher than 4.5V when applying Vpp,, T —A R
EIRBR AR IV EVopl 2B B, TV 2R ABITV 2B ALTT S, Power supply sequence
EREET 13V op & Vop L RIBF , 1V, F B RISV BEBLTTFSL,

Vo1 and Vpp, should be on at the same time, or Vpp; should be on after Vpp, is on.
Voot and Vpp, should be off at the same time, or Vpp, should be off after Vyy, is off.

4) EFFIRIEHR=22 QFFHAL TS, Ry=229Q to be connected in serial.

Z X% Caution

FEARHMETTOTRHREROSMYBRMII+H I EEBSBELLET,
Precautions should be taken to minimize the possibility of static charges occurring during handling
and assembly of the VFDs,

COEEEONREIEHYGKERTIENBYETOTITETEL,

This specification is subject to change without notice,

#0.64-6-156 A AL
DSA4 - 2042
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DS13815
BRI FBIEE Electrical and Optical Characteristics
BEMNGUBETAMES L, BEHEBESE. £54T. fox =2MHz, Vs =0V &£T°5,
At typical operating condition, all segments turned on, fg x =IMHz, Vg5 =0V unless otherwise noted.
EE HE | TAMNES gl =% = Bify
Parameter Symbol | Test Condition MIN TYP MAX Unit
F4SAREF Filament Current 1) It (Vppi=Vpp=Open 135 150 165 mAac
OLwHEIREF Logic Supply Current I |fow =2MHz - 2.0 40 mA
FARF LA EEE R Display Supply Current ) Too2a — 15.0 30.0 mA
HL <L A B EIE H-Level Input Voltage Viy Vpp; X0.8 - Vi v
L~ JLARNEE L-Level Input Voltage Vi Vss - Vgst+0.7 v
HL A A B EFT H-Level Input Current Im Vi =Vooi — — 5.0 A
LLAJL A B EHR L-Level Input Current I |ViL=Vss -400 -250 -35 tA
. Ta=20°C _ )
#EE Luminance L to/TR=1/70 350 {500) cd/m
I Color of illumination Green —
Note 1} ZFi50HzFEF=IF60HzDEINE, Effective value of AC 50 or 60Hz.
ACHEE AG Characteristics
BK X )
80ns MIN  80ns MIN;, 250ns MIN 250ns MIN
CLK —L/—L ( \_/
 200ns MIN
sl >$ %(
40ns MIN 30ns MIN
250ns MIN 120ns MIN
LA /] N
300ns MIN

Note:
1) El—gl;j]‘f'ﬁm.lto)f_&) TFERICTERERELET, Refer to the following notice to avoid data error.
F—AEEIAAHBRLSMICLKEHIZL THELYT{IESLY, Keep CLK H-level in principle.

F—RERAHPEBKEE LS EELVT{EELY, Do not change BK H—L or L—H while data writing.

« CLKALORBE TBKEF T LSBT ELY, Do not change BK H—L or L—H while CLK is L
« LATAHM DBKALOIKEE T, CLKEL—=HIZLAZNES(ZL TS,
Do not change CLK L—H while LAT is H and BK is L.

2) BKIZBEAL TIE R34 Fv—hE S B{EELY,, Refer to Timing Chart for the relation to BK.
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LML P ZBEIYLE T Shift Register Assignment DS13815

L E¥ Upper Row L AHS  Register No.

TFE& Lower Row B BT Assignment

DO1 | DOZ | DO3 | DO4 | BO5S | DO6 | DO7 | DOS | DOg |DO10; D011 | DO12|DO13{ D014 DO15| DO16 | DO17: DO13

NC | G95 | GB4 | G93 | G2 | GO1 | G5O ; GB9 | G88B | G87 | GB86 | GB5 | GB4 | GB3 | GB2 | GB1 | G8O | G79
DO19|D0O20| DO21| D022 D023 | D024 | D025 DO26| D027 | D028 | D029 | DO30| D031 | DO32 | DO33| D034 | DO35| D036

G7/8 | G77 | G76 | GI5 | G74 [ G73 | G712 | G71 | G70 | G69 | G6B | GA7 | G66 | G6S | G64 | GB3 | G62 | G661
DO37| D038 | D039 | DO40| DO411 D042 | DO43 | DO44| DO45 | D046} DO47 | DO48| D049 | DO50 | DO5T | DO52 | DO53 | DO54

G60 | G59 | G58 | G57 | G56 | G55 | G54 | G53 | G52 | G51 | G50 | G49 | G48 | G47 | G46 | G45 | Ga4 | G43
D055 | DOS6 | DO57 | DOSS | DO5Y | DO60 | DO61 | DO62| DO63 | DO64 | DOBS | D066 | DOB7 | DOBS | DOGY | DOT0| DOT71| DOT2
G42 | G41 [ G40 | G39 [ G38 | G37 | G36 | G35 | G34 | G33 | G32 | G31 | G30 | G29 | G28 | G27 | G26 | G25
DO73| D074 | DO75| D076 | DO77| D078 | D079 | DO80| DO81| D082 | DO83 | D084 | DO8S | D086 | DO3T | DOBS | D8I | DOSO
G24 | G23 | G22 | G21 | G20 | G19 | GI8 | G17 | G16 | G15 | G14 [ G13 [ Gi2 [ Gi1 [ Gio| a9 | a8 | a7
D091 D092 | D093 | D094 | DOY5 | D06 | DOIT | DO9S | DOYY DO100DO101[DO102D0103D0104]D0O105|D0106)DO107]DO108
G6 | G5 | G4 | 63 | G2 | G1 | 16d | 16c | 16e | 16b | 16f | 16a | 15d | 15c | 15e | 15b | 15f | 15a
DO109DO110[DO111|D0112D0113]D0114D0115D0116[DO117/D0118DO118[D0O120D0121|D0122]D0123D0124D0125]DO126
14d [ 14c | 14e | 14b | 14f | 14a | 13d | 13c | 13e | 13b | 13f | 13a | 12d | 12c | 12e | 12b | 12f | 12a
DO127/D0128/D0128|D0130D0131|D0132|D0133D0134D0135/D0136/D0137]D0O138]D0O139D0140[D0O141/D0142D0143D0O144)
11d | 11c | 11e | 11b | 11f | 11a | 10d | 10c | 10e | 10b | 10f [ 10a | 9d | 9c | 9% | 9 | of | 9a
DO145[D0146]D0147|D0148ID0149]D0150]D0151]D0 152D 153]D0154DO155D0156]D0157]D0158|D0159D0O160D0O161|DO 162
8 | 8¢c | Be | 8 | 8f | Ba | 7d | 7o | 7e | 7o | 7F | 7a | 6d | 6c | Be | 6b | &f | 6a
DO163)D0O164/D0165D0166D0167|D0168D0O169D0170]D0171]D0172]D0O173[P0174D0175D0176/D0177D0O178DO179[DO180)
5 | 5c | 5¢ | 5b | 5f | 5a | 4d | 4c | 4e | 4b | 4F | 4a | 3d | 3¢ | 3e | 3b | 3f | 3a
DO181/p0182[D0183[D0184D0185D0O186[D0187D0138[D0O189D0190DO191DO197
2d | 26 | 2¢ [ b | 26 [ 2a [ 1d | 1c | te | b | 1 | 1a

IN ouT
si—>| po1 [ poz2|poz[po4[Dos| - |potsgdporsdporedpoispoied——s so
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DS513815
TIIERE ¥ EEUT/—FF—4 Grid Scan and Anode Data Protocol
AFeLIA(ZT | BRTVIF Ty EH 1 Grid Qutput F/—FEF—4&
Grid Scan Timing | Grid Select Gl | G2 | G3 | G4 | GS GI91 | G892 | G93 | G94 | G95 | Anode Data Protocol
T84 G94andG95 | L L L L L I L L H H Note 2
T1 Gl and G2 H H L L L L L L L L Note 1
T2 G2 and G3 L H H L L L L L L L Note 2
T3 G3 and G4 L L H H L L L L L L Note 1
T4 G4 and G5 L L L H H L L L L L Note 2
T91 GOtand G92 | L L L L L H H L L L Note 1
T92 G92andGS3 | L L L L L L H H L L Note 2
T93 G93 and G94 L L L L L. L L H H L Note 1
T94 G94andGS5 | L L L L L L L L H H Note 2
T1 G1 and G2 H H L L L L L L L L Note 1
Notes

1) BRLTWSZJYFRAD1a~18a, 1b~16b, 1c~16cDF YT —8% A H, CHLEEId~16d. Te~16e, 1f~16IQR Y F—4

Ii\ j"jﬂ

Set data for 1a to 16a, b1 to 16b and 1¢ to 16¢ for the selecting grids. Ancde 1d~18d. 1e~ 16 and 1f~16f should be OFF
2) ERLTWATIYFRD1d~16d, le~16e, 1~ 16fDF YN F—2EF A B CO EE1a~16a, 1b~16b, 1c~16cDEVFT—4

3. 57,

Set data for 1d~16d. Te~16 and 1f~16f for the selecting grids. Anode 1a to 16a, b1 to 16b and 1c to 16¢ should be OFF

3) L =LowLLJL, H=High HLH
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DS13815
FALZ2% F—h Timing Chart
: 1R o
Grid Scan ! il
Timing t4a] T [T2[T3fT4] e [T ] - | T92 | 193 [ T94 [ T1 |
Timing Tn Th-1 |=l Tn *| Th+t
LAT N I
2usMIN | |
F
BK
ck ] 1 L A
) (S
{Data for Tn+1) 3 @1_9_2________________________________________D_OI"/ C
tp iBK
Notes

1) MEBEER LD, —EOTRATIEtpSBKA—EICHSEIITL TS,
The tp and tBK should be settled in one period of TR.

2) B DERHILOT=8H ., TIYFRF v BIER (1/TR) AM20Hz EICESESICL TN S EEHRLEY .
120Hz or higher frequency of refresh rate {(1/TR} is recommeanded to avoid display flickering.

3 TR RFp o BLELANEIZLTIZEN, BLELLISSEVIDNEARIR T HERENHYET,
Avoid stopping Grid Scan. It may cause permanent damagse to VFD.

4 BEREETIEEEBKOATITILICL TS,
Use BK for brightness centrol.

) RS ¥ FE AN TTELY, Inter—digit blanking to avoid ghost illumination in the next grid
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A% Function Table

SHEET 6/8
DS13815

H&HE Function Snmbol  |Z Description
DIRLDRZYOYY — s :
Shift Register Clock CLK | 1:7—5%Th Data shift
LUTIT—EAR . H:ON
Serial Data Input L :OFF
FyFARO—)L LAT H : R JL— Data through
Data lL.atch Control L :ZwF Data latch
FSA A HAhTS55305 BK L i A3A>s Output on,
Driver Output Blanking H : H A7 Output off
558 Ground Vss 752K Ground OV
OJw49EIR Logic Supply Voltage Vop1  |5VDC
FA4A T LA E R Display Supply Voltage Vopa 55VDC RD=22Q
F4SAMEIE Filament Voltage F1,F2 |45 AREEAFA Filament voltage input
LYTFIIT—2H A Serial Data Qutput {e] TR REvZ1L BRI, For grid scan watching only.
/—aAx493:E2 No Connection Pin NG /—a3%33> No Connection.
/=2, No Pin NP NPEBIZIZE - 1d&HYUFER A There is no pin.
Erax4di32 Pin Assignment
Pin No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Assighment F1 F1 F1 NP | NP | Vopz | Vss | Vss | CLK | BK | LAT | SO | Vppy+ SI F2 F2
Pin No. 17
1Assignment F2

70vyHEEB ICEENE P Biock Diagram and Drive Circuit Example

CPU

MN28016A
CLK
Y
LAT
BK Ft —
ANODE Display
192 bit Pattern i FOT @
Driver
l v
GRID F2
[50))
Voo1 Vopz Vss
[, +
Rp=22Q ZD A LI Ek
y
Vosr & = Vo2
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