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Specification of Vacuum Fluorescent Display NORITAKE ITRON CORPORATION SHEET 1/8
DS10852

&ZE Item No, Rev. |Spec. No.| Date(M-D-Y)

ev.
1] P-R Qct—-05-98
M N 1 2 83 2 J 1 P-R1 Nov.—10-08
% T-R Feb.—19-99

T-R1 Nov.-08-99

4 T-R2 Jun.—19-03

K3 T-R> Hare -12-28

§xt  KIEFE Absolute Maximum Ratings

=B k= In¥ EAE By
Parameter Symbal Terminal Ratings Unit
4742 FEIE Filament Voltage 1) Ef |F1-F2 48 Vac
O BIREE Logic Supply Voltage 2) Voo1 | Voot —0.3~6.5 \Y
T4 274 EFEEE Display Supply Voltage 2] Vopz Voo —0.3~865 \Y
AHEE Input Voltage 2) Vin |SI CLK, LAT, BK Vs 0.3~V +0.3 \;
1Z7EBE Storage Temperature Ts —50~ 485 °C
Notes

1) ZFR50HzF = (360Hz2 D RENE, Effective value of AC 50 or 60Hz.
2) BRIV ~OVEEEILTE, Voltages based Vgg =0V

H AR F{EEH Recommended Operating Conditions

I5H k=) B/ F=F-3 mA Bz
Parameter Symbol MIN TYP MAX | Unit
245 A HEE Filament Voltage 1) Ef 3.6 4.0 44 Vac
MowH2TBIREF Logic Supply Voltage 3 Voo 45 5.0 55 v
FART LA BEREE Display Supply Voltage 3] Vipz 50.0 60.0 630 | V
A4S A AT RAEE Filament Bias Voltage Ek - 5.0 - vV
Bh4E S E Operating Temperature To —40 - +85 ‘c
Notes
1) B FHE50HzE - 1260HzD EZh{E, Effective value of AC 50 or 60Hz
2) F4S5 ANy TICENNN, With respsct to filament center—tap (F.C.T) Vopz
3) BiRS—r>s A Power Supply Sequence vV,
Vops ZEIMBIE Vppy £TO—F 27 E12iZ4VEITISLIZL TR, ool t
Vpp; should be applied and higher than 4.5V when applying Vpps, ON OFF

BRI AR TIEVp Vo [ SR EE F IV B R ARITV, ZRALTTFSL, . BRVO—72A
EIEE MBI 5V o EVopg [EFIBE . F XV o0, BB 212 Vop ZEETL T &y Power supply sequence
Voo and Vppz should be on at the same time, or Vg, should be on after Vpp, is on.

Voo and Vpp, should be off at the same time, or Vpp; should be off after Vpp; is off.

4) EFRFIREMR22QEFHALTLELY, Ry=22Q to be connected in serial.

CHEER  FEAILATTOTREROSIYELII+SIEESEVLLEY,

CAUTION : Precautions should be taken to minimize the possibility of static charges occurring during
handling and assembly of the VFDs,

COHBBORBIIBEYEERTIEABYETDTITET S, #0.64-8-101 A AL
This specification is subject to change without notice, DSA4 — 2042
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BRI 4SE Electrical and Optical Characteristics
BESNGUVMEE T AR, EEEIEEE. £ 21T, fox =IMHz, Vg =0V £T°%,
At typical operating condition, all segments turned on, fox =1MHz, Vs =0V unless otherwise noted.
HH e |[TAMER =/ = BX - -Rivi
Parameter ‘ Symbol | Test Condition MIN TYP MAX Unit
4S5 A MEF Filament Current 1) If |Vomi=Vope=Open 180 200 mAac
0w A2 BIRER Logic Supply Current o1 |fok =1MHz - 30 mA
FAAT LA BIREF Display Supply Current Ippz - 20.0 30.0 mA
H[/&“/ljj%rf H-Level Input Voltage VI'H VDD'i X0.8 - VDD1 v
LLAJLAFIERE L-Level Input Voltage Vi Vs - Vest+07 |V
HL- AL A NEF H-Level Input Current I Vi =VYopi — — A
LLARJLAHET L-Level Input Current In Vi =Vss -400 ~250 HA
. 1Ta=20°C 2
BE Luminance | L to/TR=1/67.2 350 (600) cd/m
29t Color of illumination JIL—451)—> Blue—green —
Note 1) ZFH0HzET=IL60HzDEZNE. Effective value of AC 50 or 60Hz.
ACHHE AC Characteristics
80ns MIN 80ns MIN
GLK —L/ AN L/ \ VA
N A
200ns MIN
Si
40ns MIN 30ns MIN
' 250ns MIN 120ns MIN
LAT ‘\
300ns MIN
f
Note:

1) BEMERF O, FTRAIZSEERBLET . Refer to the following notice to avoid data error.

« FBEXAHBELISMICLKEHIZL THINTLEEU, Keep CLK H-level in principle.

« PP EAAR{IBKET L XLV TIEEL, Do not change BK H—L or L—H while data writing.
« CLKALDABE TBKEE L S B VL FEELY, Do not change BK H—L or L—H while CLK is L.

« LATASHAYDBKASLODAREE T, CLKAL—HIZLAZLESIZL TS,

Do not change CLK L—H while LAT is H and BK is L.

2) BKIZEEL TIZ RS Fv—rE S B{IEELY, Refer to Timing Chart for the relation to BK.
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L7 R AE) BT Shift Register Assignment

L E% Upper Row LR Register No.

FE¥ Lower Row YN T Assignment

T FEZA 75 Grid Driver (64bit)

DO1 | DO2 | DOS | DO4 | DO5 | DO6 | DO7 | pos | Dos | Do1o | DO11 | DO12 | DO13 | DO14 | DO15 | DO16
Gl | G2 | G3 | 64 | a5 | a6 | 67 | a8 | a9 | Gcio | ai1 | giz2 | a1z | G1a | 15 | Gis
DO17 | DO18 | DO19 | DO20 | DO21 | DO22 | DO23 | DO24 | DO25 | DO26 | DO27 | DO28 | DO29 | DO30 | DO31 | DO32
GI7 | GI8 | GI9 | G20 | G21 | G22 | G23 | G24 | G25 | G286 | G27 | G28 | G29 | G30 | G3t | G32
DO33 | DO34 | DO35 | DOS36 | DO37 | DO38 | D039 | D040 | DO41 | DO42 | DO43 | DO44 | D045 | DO46 | DO4T | DO4s
G33 | G34 | G35 | G36 | G37 | G38 | G39 | G40 | G4t | G42 | G4z | G44 | Ga5 | G4as | Ga7 | G4s
DO49 | DOS50 | DOS1 | DO52 | D53 | DO54 | DO5S5 | DOS6 | D057 | DOS8 | DO5e | Doso | DO61 | Do62 | DOB3 | DoB4
G49 | G50 | G51 | G52 | G53 | G54 | G55 | G56 | G57 | GS8.| G59 | G60 | Q61 | G62 | G63 | Ge4
IN ouT

sic — > po1 | poz | Do3 | o4 | pos | | boso | pos1 | posz | poss | boss [F—>(soq)
FS—FFESA A1 (ADFYMEREIA) Anode Driver 1 { A and D dot driver) (64bit)

DOl | DO2 | DO3 | DO4 | DO5 | DO6 | DO7 | DO8 | DOY | DO10 | DOt1 | DO12 | DO13 | DO14 | DO15 | DO16
Al | DI | A2 | D2 | A3 | D3 | A4 | D4 | A5 | D5 | A8 | D6 | A7 | D7 | A8 | Ds
DO17 | DO18 | DO19 | D020 | DO21 | DO22 | DO23 | PO24 | DO25 | DO26 | PO27 | Do28 | DO29 | DO20 | DO31 | DOS2
A9 | D9 | AIO | D10 | A1l | DI1 | At2 | Di2 | A13 | Di3 | a4 | D12 | Aa15 | D15 | A16 | Dis
D033 | DO34 | DO35 | DO36 | DOS7 | DO38 | DO39 | DO40 | DO41 | DO42 | D043 | D44 | DO45 | DO46 | DO47 | DO4s
A7 | DI7 | A8 | D18 | Ai19 | D19 | A20 | D20 | A21 | D21 | A22 | D22 | A23 | D23 | A24 | Doa
D049 | D050 | DO51 | D52 | DO53 | DO54 | DOSS5 | DOS6 | DO57 | DO58 | DOSY | DO6C | DOGT | DO62 | DOB3 | DOG4
A25 | D25 | A2 | D26 | A27 | D27 | A28 | D28 | A29 | D29 | A3s0 | D30 | A31 | D31 | A3z | D32

N
sit —>{ po1 | po2 | Do3 | Do4 | DOS | | bogo | pos1 | pos2 | poss | posa |
F/—FF342(BCFYREREI) Anode Driver 2 { B and C dot driver) (64bit)

DO1 | DO2 | DO3 | DO4 | DO5 | DO6 | DO7 | DO8 | DO9 | DO10 | DO11 | DOT2 | DO13 | DO14 | DO15 | DO16
¢t | Bl | c2 | B2 | ca | B3 | ca | B4 | o5 | B5 | o6 | Bs | o7 | B7 | c8 | Bs
DO17 | DO18 | DO19 | DO20 | DOZ1 | DO22 | DO23 | D024 | DO25 | DO26 | DO27 | DO28 | DO29 | bozo | DO31 | DO32
o | BO | c10 | B0 | o1 | Bf1 | c12 | B2 | ct3 | B3 | 614 | Bt4 | ©i15 | B15 | C16 | Bi6
DO33 | DO34 | DO35 | DO36 | DO37 | DO38 | DO39 | DO40 | DO41 | DO42 | D043 | DO44 | DO4S | DO46 | DO47 | DO4S
ct7 | B17 | c18 | B18 | C19 | BI19 | C20 | B20 | c21 | B2t | c22 | Bo2 | c23 | B2s | cos | B4
D049 | DO50 | DO51 | DO52 | DO53 | DOB4 | DO55 | DOS6 | DO57 | DOSE | DOES | DOGO | DO61 | DOS2 | DO | DO64
C25 | B25 | C26 | B26 | ©27 | B27 | ©28 | B28 | ©20 | B29 | c30 | B30 | ¢31 | B31 | c32 | Baz

IN

siz == pot | poz | pos | pos | pos |

| poso | Dost | pos2 | boss | poss |
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FJuER v B ELUF/—FF—4A Grid Scan and Anode Data Protocol
AN Hild5 1)y R H A Grid Output F/—FTF—%
A, R Anode
BAZY Selecting G G G G G G G G G G Data
Grid Scan Grid 1 2 3 4 5 60 61 62 63 64 Prptocol
Timing '
T64 G63 and G64 L L L L L L L i L H H Note 2
T1 G64 and G1 H L L L L L b L L L H Note 1
T2 G1 and G2 H H L. L L L L L L L L Note 2
T3 G2 and G3 L|H|H | v|lvo|lo|lcolio Ll Note 1
T4 G3 and G4 L L H H L L L L L L L Note 2
TH G4 and G5 L L b H H L L L L L L Note 1
T61 G60 and G61 L L L L L L H H L | L MNote 1
T62 G61 and G62 L L L L L L { H H L L Note 2
163 G62 and G63 L L L [ L L L L H H L Note 1
T64 G63 and G64 L L L L L L. L L L H H Note 2
T1 G64 and G1 H L L L L L L L L L H Note 1
Notes

1) BKIZLIZL T, 7/—FFSA 7 UEBRL BIRLTW ST UYF A DA ~A32E JUDI ~D32D
FybTF—4% AR, CDEET/—ERS420E, BRREHIZLTAZ,
Select Anode Driver 1 by setting BK1=L, and set data for Al to A32 and D1 to D32 for the
selecting grids, Anode Driver 2 should be OFF by setting BK2=H in this timimg.

2) BRRELIZLT. 7/—FRESA /2% 4R L. BIRL T BT UYFRDBI~B32H LUCT~C320
FybhTF—2% AR, COEET/—FFSA011&, BKIZHIZLTA 7,
Select Anode Driver 2 by setting BK2=L, and set data for B to B32 and C1 to C32 for the
selecting grids. Ancde Driver 1 should be OFF by setting BK1=H in this timimg.

3) L=1Low, H=High
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BAZ T F % —F Timing Chart
1 TR |
Grid Scan | il
Timing 164 | T [ T2 | 18| T4 | - | Tn | - | T2 [ TE3 | TE4 | T |

BK2 ] L | S |
OLKG A R e

LATG 1) |
Timing Tn Tn-1 I * Tn | % I Trt
BK1, BK2
L 250nsMIN 250nsMIN )
| |
SO AR AT AT AR A [
S, 312 — __
(Data for Tn+1) D, (D064-'- ---DO1) ‘/—'—_
LATI, LAT2 H I—L
MIN
5 u sMIN Sus
"I onsMIN
CLKG ” |-
250nsMIN | 1 MIN
T 200ns
BKG ’ I I
tp tBK
Notes

1) LATGIZEBHICEEL TLEELY, The LATG shall be always set H.

2) BB EZ LOH., —EOTRATEItp&BKA—-E (25 L3ITL TS,
The tp and tBK should be settled in one period of TR.

3) BHDERIEDT . FUVFRETv U BB (1/TR) A120HzLL H{ZHEAEIL TNV #ELET,
120Hz or higher frequency of refresh rate (1/TR)} is recommended to avoid display flickering

4) FUUERF v RELELGLESICL TS0, BLELISGSIEVIDABARIE T SEEENAHYES,
Avoid stopping Grid Scan. It may cause permanent damage to VFD,

5) IBEREET B EEBKGOH TITILIL TS, BKI, BRATIBEFEICIZEH RV TIZE,
Use BKG for brightness control. De not use BK1 and BK2 for brightness control

*) MR TS F o FE AN TTEL, Inter—digit blanking to aveid ghost illumination in the next grid.
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#8E Function Symbol Driver A28 Description
VAN =N CLKG Grid T : F—%L Tk Data shift
Shift Register Glock CLK1 Anodel |F—HFZAABELISHIHIZLTE LTS,
. _ CLK2 Anode2 |Keep it H-level in principle.
ST ILTF—EAH sIG Grid BAZVTFov—RBHE,
Serial Data Input SH Anodel |See Timing Chart
. SI2 Anode?
S FasR0— LATG Grid H: A JL— Data through
Data Latch Control LAT? Anodel |L:5wF Data latch
LAT2 Anode?2
FSA4RBATI ALY BKG Grid L: A~ Output on,
Driver Qutput Blanking BK1 Anodel [H or Open: 7347 Output off
BK2 Anode?2
1452F Ground Vag Grid/Anode |4 Z2F Ground OV
Oow 2 BIE Losgic Supply Voltage Voo Grid/Anode |5V
T 4R 74 B8 Display Supply Voltage Voo Grid/Anode [60V
T4 7+ BE Filament Voltage F1,F2 ACTASH A MEF AT AC filament voltage input
TiEBEIRTF Factory use only 350G FERALEZWTLIESEL, (F—72) Do not use. Keep it open.
J—a4733EL No Connection Pin NC /—377%,35 No Connection
/—FE> No Pin NP NPEMZIZE[EHYFER A, There is no pin.
EFrraf4i,32 Pin Assignment
Pin No. 1 2 3 4 5 6 7 8 9 i0 11 12 13 14 15 16
Assignment F1 F1 F1 | BK1 |LATT/CLK1| SH NC | Vopz | Vooz | Vss | Vas | Vom | BKG |LATG|CGLKG
Pin No. 17 18 19 20 | 21 22 | 23 24 | 25 | 26 { 27 | 28
Assignment SIG | 30G| NC | SI2 |CLK2[LAT2| BK2| NP | NP F2 F2 F2
Ty S EE KUE B E BB Block Diagram and Drive Circuit Example
MN12832J
CLKG
SLfTG 64 bit
" BKG Grid GRID
500 Driver Fi
CLK1
sH 64 bit AD .
CGPU EATT Anode | ANODE FCT.
BK1 Driver 1 Ef AC
128x32 Dot Matrix
CLK2 Dot Pitch=0.65mm
812 64 bit B G
L Anode | wone F2
BK2 Driver 2
Voo VDD2 Vss ‘—‘ T K
‘L i Ry=220 7D ‘A Ek
y 4
Vom = Vom
L 3
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Unit : mm
Scale 10:1

MN12832J Display Pattemn
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