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f&E Item No. Rev. |[Spec. No.| Date(M-D-Y)
MN‘I 2864HB 0 P-R AUG-24-01
1 T-R DEC.—19-01
%t i KSEHRE Absolute Maximum Ratings
IHH B i TR B
Parameter Symbol Terminal Ratings Unit
1A REIE Filament Volitage 1) Ef !F1 and F2 5.0 Vac
Oy BIRETE Logic Supply Voltage 2) Voor Voo —0.3~65 \
T4 AT L1 EBIREE Display Supply Voltage 2] Voos |Vopz —0.3~62 Y
ARBIE Input Voltage 2) Vin [SL CLK, LAT,BK|  Vss—03~Vpp; 403 v
fRTFBFE Storage Temperature Ts —50~+85 °C
Notes
1) 3 FO0HzE - IL60HzDERNIE, Effective value of AC 50 or 60Hz.
2) BEIIV=O0VEEELLI-{E, Voltages based Vg5 =0V
HEIZEh{EZE ¥ Recommended Operating Conditions
HH a3 =/ BE =N | B
Parameter Symbol MIN TYP MAX Unit
4S54 EE Filament Voltage 1) Ef 38 42 46 Vac
A2 E/IREIE Logic Supply Voltage 3) Vom 45 50 55 Y
T4 AT LA BRER Display Supply Voltage 3] Vonz 43.0 550 60.0 v
T4 A b { T RAEE Filament Bias Voltage Ek 55 6.0 6.5 \Y
E{E;BJE Operating Temperature To —40 — +85 °c

Notes

1) ZFe50HzE 1= 1L60HzD HEZhHE,, Effective value of AC 50 or 60Hz.

2) T4T A Mz 2—5 v IZEHIM,  With respect to filament center—tap (F C.T.)

3) BIRS—4 >R Power Supply Sequence

Vpoz ZENIERIE Voo 7 0—F 427 E=[24 5VELFIZLARLTHEELY,

Vpp1 should be applied and higher than 4.5V when applying Vpp;

BRI AR ZIEVip, EVopo (X FBE . FFIEVo BRAKIVon FRALTFEL,

N
BRI —7VAR

OFF

BIRBRES 115V o, &V [ FIBF . F12 1V 0 BRI 2V 0, EEETL TF &L, Power supply sequence
Vopt and Vpp, should be on at the same time, or Vg, should be on after Vg, is on.
Vopy and Vpp, should be off at the same time, or Vp5, should be off after Vpp, is off

4) BIRHIREHRR=22 QEH AL TZELY, Rp=22Q to be connected in serial.

— -5
R

HFERERKTIOTHERLDSIYEWIUT+H TS

EBELOLEYT,

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

handling and assembly of the VFDs.

COEBFEORBEBHYLCEET S ENHBYFETOTITETSLY,

This specification is subject to change without notice.

#0.64-16-105 A AL

DSA4 - 2042
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BRI EE Electrical and Optical Characteristics
EEMNEGST AN, BEEREDESY. £ E1T. fok =2MHz, Vg =0V &9 5,
At typical operating condition, all segments turned on, fg x =2MHz, V55 =0V unless otherwise noted.
BB BE | TAMH =/ R4 =K | B
Parameter Symbol | Test Condition MIN TYP MAX Unit
T4S A METR Filament Current 1) I |Vopi=Vopz~0pen 360 400 440 |mAac
A9 BIREG Logic Supply Current Inor | fok =2MHz - 30 6.0 mA
TFAAT LA EIREFR Display Supply Current | Ippz — 200 30.0 mA
HL AL A AEHE H-Level Input Voltage Vin Vpp1 X 0.8 — Vom Vv
LL AL AATBIE L-Level Input Voltage \ Vs — Ves+07| V
HL AL A F3E 5 H-Level Input Current I V=V — - 50 oA
L~ A 71T L-Level Input Current I |ViL=Vss =400 -250 -35 uA
#2E Luminance L ;l'pa/:_?g:? /672 350 — - led/m’
F I Color of illumination Green —

Note 1) 3ZFE50HzFE-I260HzMDEZHE, Effective value of AC 50 or 60Hz

ACH AC Characteristics

80ns MIN | | 80ns MIN
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1
250ns MIN _ _,_ 120ns MIN
LAT \
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E"\

Note-
1) BBEERFIED =6, TR I FEFALVET , Refer to the following notice to avoid data error.
s F—AEFAHBLSMEICLKEHIZL THE L TLESELY, Keep CLK H-level in principle.
v P B EIAARIIBKE T LS BALLTLIEELY, Do not change BK H—L or L—H while data writing
- CLKDSLOIRBE TBKEFE (L EHITLVTLIFZELY, Do not change BK H—L or L—H while CLK is L.
- LATASHM DBKALODIRRE T CLKEL—HIZLAZ LKL TS,
Do not change CLK L—H while LAT is H and BK is L

2) BKIZEALTIERAMZ T Fo— bS8 {FZEL, Refer to Timing Chart for the relation to BK.
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IR D RZBYH T Shift Register Assignment PPTO88
EE& Upper Row L'is A4 Register No.
TEE Lower Row Y& T Assignment

S1ERS 473 Grid Driver (64bit)

DO1 | DO2 | DO3 | DO4 | DOS | DO6 | DO7 | DOg | DO§ | DO10 | DO1t | DO12 | DO13 | DO14 | DO15 | DO16

Gi G2 G3 G4 Go G6 G7 G8 Go GI10 | G G112 | G13 | G14 | G155 | Gié

DC17 | DO18 | DO19 | DO20 | DO2i | DO22 | B0O23 | DO24 | DO25 | DO26 | BG27 | DO28 | DO29 | DO3D | DO | DO32

G17 | G18 | Gi18 | G20 | G21 G22 | G23 | G24 | G256 | G26 | G27 | G28 | G29 | G30 | G31 G32

p033 | DO34 | DO35 | DO36 | D037 | DOJ8 | DOJY | DO40 | DO41 | DO42 | D043 | DO44 | DO45 | DO46 | DO47 | DO48

G33 | G34 | G35 | G36 | G37 | G38 | G39 | G40 | G41 | G42 | G43 | G44 | G45 | G456 | G47 | G48

D049 | DO5C | DO51 | DO52 | D053 | DO54 | DO55 | DO56 | DO57 | DO58 | DO59 | DOGO | DO61 | DG62 | D063 | DO64

G49 | G50 | G51 | G52 | G53 | G54 | G55 | G56 | G57 | G58 | G59 | G0 | GB1 | G62 | G63 | G64
IN ouT

sic—>{ Dot | bo2 | DO3 | DO4 | DO5 | | po60 | DO61 | DO6B2 | DOG3 | DOBA 2 (S0G)

7/—FEEZ 481 (ADEHEEEIF) Anode Driver 1 { A and D dot driver) (128bit)
DO1 DO2 | DO3 | DO4 | BOL | DOS6 DO7 DO8§ DOg | DO19 | DO11 | DO12 | DO13 | DO14 | DO15 | DO16
Al D1 AZ D2 Al D3 Ad D4 Ab D5 Ab D6 A7 D7 A8 D8
DOt7 | DC18 | DO19 | DO20 | DO21 | DO22 | D023 | DO24 | DO25 | DO26 | DO27 | DG28 | DO29 | DO30 | DO31 | DO32

Ag D9 A10 | D10 | All Dii A2 | D12 | AI3 | D13 | A14 | Di4 | AIS | Di15 | Al6 | DI6
D033 | DO34 | D035 | DOJ36 | DOJ3T | D038 | DO3Y | BO40 | DO41 | D042 | DO43 | DO44 | DO45 | DO46 | DO47 | BO48
Al7 D17 | A18 | D18 | Al19 | D19 [ A20 | D20 | A2l b21 A22 | D22 . A23 | D23 | A24 | D24
D048 | D050 | DO51 | DO52 [ DO53 | DOS4 | DOS5 | DO56 | DOS7 | DOS8 | D059 | DO60 | DO61 | DO62 | DO63 | DO64
A2 | D25 | A26 | D26 | A27 | D27 | A28 | D28 | A29 | D29 | A30 | D30 | Al D1 A32 | D32
DO65 | bO66 | DO67 | DO68 | DO69 | DO70 | DO71 | DO72 | DOY3 | DO74 | DOT75 | DO76 | DOT7 | DOJS | DO79 | DOs0

A33 | D33 | A34 | D34 | A3b | D35 | A36 D36 | A37 | D37 | A38 | D38 | A39 ! D398 | A40 | D40
DOS81 | DO82 | DO83 | DO84 | DO85 | D086 | D087 | bO88 | DO8Y | DOY0 | POl | DOS2 | DOS3 | DOY4 | DOYS | DOSYE

Al D41 Ad2 | D42 | A43 | D42 | Ad44 | D44 | A4D | D45 | Ad6 D46 | Ad47 | D47 | A48 | D48
DOg7 | D028 | DOYS [DO100|DO101|D0102 | DO103 | PO104|DO105|DO106 | DO107 DO108|DO109 | DO110DC111[DO112

A49 | D49 | AB0 | D5Q | Ab1 D31 Ab2 | D52 | AS3 | D53 | AS4 | DH4 | ASD | D65 | AG6 | Db6

DO113|DO1t4|D0115,D0O116|DO117|DC118 DO119|DO120|DO121|D0122|D0O123 DO124|D0125,DO126|D0O127|DO128

A57 | D57 | A58 | D58 | A59 | D59 | A60 | D60 | A61 | D61 | A62 | D62 | A63 | D63 | A64 | D64
IN
sit —> DOt | po2 [ po3 | po4 | pos | [D0124]|D0125|D0126|DO127| DO 28]

F/—=FES4782(BCEv RSB ) Anode Driver 2 ( B and C dot driver) (128bit)
DO1 DO2 | DO3 | DO4 | DO5 | DO6 . DO7 | DO8 | DOY | DO10 | DOt1 [ DO12 | DO13 | DO14 | DO15 | DO16

Ci Bi c2 B2 C3 B3 c4 B4 C5 BS C6 B6 C? B7 c8 B8

DC17 | DO18 | DO19 | DO20 | DO21 | DO22 | DO23 | DO24 | DO25 | BO26 | DO27 | DO2§ | DO29 | DO30 | DO3t ; DO32

c? B9 Gio | BtO | Ci11 Bit Cl2 | Bi12 | Cci13 | Bt3 | C14 | Bt4 | C15 | Bi5 | Ci16 | Bi16

D033 | DO34 | DO35 | DO36 | DOJ7 | D038 | DOJ3Y | DO40 | DO41 | BO42 | DO43 | DO44 | DO45 | DO46 | DO47 | DO48

C17 | B17 | c18 | Bi8 | c19 | B19 | G20 | B20 | ¢c21 B21 G2z | B22 | C23 | B23 | €24 | B24

DO49 | DOB0 | DO51 | DOS52 | DO5S3 | DO54 | DO55 | D056 | DO5S7 | DOSE | DOSe | DO60 | DOG1 | DO62 | DO63 | DO64

C25 | B25 | G26 | B26 | G27 [ B27 | G28 | B2 | G29 | B28 | G30 | B30 | G3 B3l C3z | B32

D065 | D066 | DO67 | DO68 | DO6g | DOJ0 | DO71 | DO712 | DO73 | DO74 | DOY5 | DO76 | BOT77 | DO78 | DO79 | DO3ZO

C33 [ B33 | G34 | B34 | €35 | B35 | C36 | B36 | €37 | B37 | G38 | B38 | C39 | B39 | C40 | B40

D081 | DO82 | DO83 | D084 | DO8S | DOBE | DO87 | DO8S | D082 | DOS0 | DOY1 | DOY2 | DOY3 | DOY4 | DO9S | DOY6

C41i B41 GC42 | B42 | C43 | B43 C44 | B44 | CA5 | B45 | G486 | B46 C47 | B47 | c48 | B48

D097 | DGY98 | DO%9 |BC100|DO101{DO102|DO103|DO104|DO105D0G106  DO107|DO108|DO108 | DO110|DOt11 | DO112

C49 | B49 | C50 | BS0 | G5t B51 G52 | B52 | ©53 | B53 | Cb4 | Bh4 | Cb5 | BHH | 56 | BS6

DO113|DO114|DO115|DO116|DO117:D0O118|D0O112,D0120|D01211D0122,D0123{D0124D0125 DO126|D0127|DO128

Ch7 | B57 | C58 | B58 | €59 | BH9 C60 | B60 | GB1 B61 C62 ! B62 | C63 | B8B83 | C64 | B64

IN
si2 —> po1 [ Do2 [ Do3 | Do4 | DOS5 | [D0124[D0125{D0126|DO127[ DO128]
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FYIRZF Yo BEUT/—FFT—3 Grid Scan and Anode Data Protocol
Jywk EIRT S 1w FH A Grid Output 7/ —FT—4
AFxps T)yk Anode
BAZY Selecting G| G| G| G| G G| G| G| Gl 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 L L H H Note 2
T1 G64 and G1 H L L L L L L (i L L H Note 1
T2 Gl and G2 H H L L L L L L L L L Note 2
T3 G2 and G3 L H H L L L L L L. L L Note 1
T4 G3 and G4 L L H H L L L L L L L Note 2
T5 G4 and G5 L L L H H L L L L L L Note 1
T61 G60 and G61 L L L L L L H H L L L Note 1
T62 G611 and G62 L L L L L L L H H L L Note 2
T63 G62 and G63 L 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 MNote 2
T1 G64 and G1 H L L L L L L L L L H Note 1
Notes

1) BK1ZLIZL T, 7/—FFS4/MEERLGBRLTOS T FROAI ~A645 K UD1 ~D64D
FubT—8% AR, COEET/—RFZ47321%, BR2EHIZLTA 2,
Select Anode Driver 1 by setting BK1=L, and set data for Al to A64 and D1 to D64 for the
selecting grids Anode Driver 2 should be OFF by setting BK2=H in this timimg.

2) BR2ZLIZL T, F/—FFZA7 258 RLERLTLSTVYRFROB1 ~B645 K UC1~C64D
FybT—2% AN, ZOEET/—FFS4/301&, BKIZHIZLTH 2,
Select Anode Driver 2 by setting BK2=L, and set data for B1 to B64 and C1 to C64 for the
selecting grids. Anode Driver 1 should be OFF by setting BK1=H in this timimg.

3) L=Low, H=High
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BAZ24 Fv—b Timing Chart
e TR u
Grid Scan ! il
T Te4 | T1 | T2 [ T3 [ T4 [ e | T | - [T62[T163] T64 [ T1 |
BKZ mxm aam % rE) I l l_—
Timing Tn Tn-1 | T | Tn I *I Tnn
BKG
250nsMIN _:
LAT1, LAT2, I F
LATG
250nsMIN | |
&
_i l_
BKt., BK2 _J |_
T 250nsMIN : || ¢ 250nsMIN
l|_<250nsM[N 250nsMIN
CLKG U SUUUUUIT T T 1]
(DataSiI:Sr Trt) Do |_| Do
L 250nsMIN 250nsMIN_
N . - >1
ciki.okz ] A A It
R (T 7 S S ——— --
{Data for Tn+1) D @1_2_3 __________________ o Dol} C
L tp | tBK
Notes

1) EEEEHLORO, —BEOTRATLipLtBKAN—EITRD L3 ICL TSN,
The tp and tBK should be settled in one period of TR,

2) BEDEFLDTH, FUyFXEv U B (1/TR) A4120Hz B EITiRA LML TW IR HRLET,
120Hz or higher frequency of refresh rate (1/TR) is recommended to avoid display flickering,

3) FUvFRF v MEIELZDESICL TSN, BLELSEIEVIDEARR T 2RREAHYET .
Avoid stopping Grid Scan. It may cause permanent damage to VFD.

4) BEREBEZTHEESIIBKGDAFTITILIITLTLZELY, BKI, BR2ITBERBICIEEHEL TS,
Use BKG for brightness control. Do not use BK1 and BK2 for brightness control.

*) BTS2 F 5% AN TTELY, Inter—digit blanking to aveid ghost illumination in the next grid
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H#4E8E Function Symbol Driver A2 Description
LI RZAYE CLKG Grid T :7—2% 7k Data shift
Shift Register Glock CLK1 Anodel | T—2ERAAFLUSMIHITLTHLTZEY,
CLK2 Anode2 |Keep it H-level in principle,
YT NT—EAD SIG Grid BAZTFo— B,
Serial Data Input S Anodel |See Timing Chart
Si2 Anode?2
ZvFark0—) LATG Grid H - AJb— Data through
Data Latch Control LATI Anodel |L : 57 Data latch
LAT2 Ancde?2
(R OAY: bawi-ME s BKG Grid L : A Output on,
Driver QOutput Blanking BK1 Anodel |H : 47347 Output off
BK2 Anode?2
452K Ground Vs Grid/Anode |45 F Ground OV
O399 &EIR Logic Supply Voltage Vo Grid/Anode |5V
T4 AT L1 EE Display Supply Voltage Vo2 Grid/Anode |Rp =22Q
7454 +&EE Filament Voltage F1,F2 | ACO4SARBEAT AC filament voltage input
FUoF Z3e A2 LR - REERBRALMIRERLZL TS
YR )FRT—528h S0G L BHELBWES I —FAZL TIEELY, Do not use except for
Grid Seral Data Output usage of watch dog for Grid scan stopping and its protection function.
Keep it open when not in use.
/—a34i32F> No Connection Pin NC /—a3%73,32 No Connection
/—E> No Pin NP NPERNZIZE v idHUFER A There is no pin.
Erax%i3% Pin Assignment
Pin No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 18
Assignment F1 F1 F1 | BK1 (LAT1|CLK1| SI1 | NC | Vopz | Vopz | Vss | Vss | Vops | BKG |LATGICLKG
Pin No. 17 18 19 20 2% 22 23 24 25 26 27 28
Assighment SIG | SOG| NG | SI2 {CLK2|LAT2| BK2| NP | NP | F2 F2 F2
JovsEE XUEEIE A Block Diagram and Drive Circuit Example
MN12864HB
CLKG
SIG 64 bit
Ef(EG Grid GRID
(S00) Driver Ft
CLK1
BN 128 bit AD
oru LATT_} Anode | AnoDE FCT.
BK1 Driver 1 Ef AC
128x64 Dot Matrix
gi.zl(z 198 bit Dot Pitch=0.65mm
LATZ Anode Aﬁb%E F2 ¥
BK2 Driver 2
Vop1  Vopz Vss [, |+
_I_ 1 DA T Ek
Voo, $ R=22Q y
T = Vs
1
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Unit: mm
Scale 10:1
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- AMIBEORBANERL, RROIHFELERETHILNHYET ., CHAOKIZIIERNBEHOL
D THIEETHRE,

- REHRBICETIEMBETOMOENZRET 2RI FIEREHOFEFTILOTEHYELE
Ao FEHRFITIRBSh TVBIERA. BB, FREECERVEGEHOLOTHY, ThE B
lEICEBEB EOBEMBEIZ DLW TOEREIIALDIRET DT TEIZE,

F BUHORRGK AEFEO—HELL L BOEHEEREB(BHYEFRLEITET,

- AWM. EERGE. HETERS. RFASESRT LA EGHBIOLOOERARBILE~DT
HRAEZERLTBYFEEA. ChoITBTAARICCHEREZESELOLESER. BHzHEEO0E S
BEREWEEETLOBELLET,

- FERITTHBERREELTEYER A

FRBERENMOBEWBBMYBRVNBIUTERAVLECET, TROKTIEZEEETULELEESS
BULBLEEY, F BRFEOUEERKICRBLIRBTIHAVEBIT. EBOT IS
—2aV/—rEZRBLTEYETOT. Chobdb T ERANEEEETIISBLALEFET,

[BERYELNZDNT]

- HSATYCEI S IEEEOMIIZT>TEYFERADOT S HIZEELTTEL,

- HSABRBHLEIELI-E S ST FBACFT O T, BRI X AZMERNESITEELTFSL,
C TAZA R PHEEROREFELFELLIEAHUET DT AR ROBE IR F ITHENTEES,

[BREIZDLT]

- AHGOREOUEICRABRESEILHIZ. THRBERHOCRELETOTCSEALTIEL, &
[CO4SAVMERIGABREBIEICEHSE5-ODORLEELI794—0 UEOTHY . BEEES
hBLERFHICERGEEF5I5BRUAHYET., BT HBESIITEINEERERE (TYPR)IZS
HETERORFTEZLN-F(ESBEULMAELET,

[REIZDLT]

- ERERHOREEHETHOTREL TS, R, 2BFLRIEDICHELOSVBETORY
[FEE TSN U—FEV DR A SIS —FEV B ORBHSIL T EIERBYET,

- AHGIRELRURTICLUETREEETIIELHYD T, MRHE3s AURICTHERLN1{IE
ERROWLEY . GBS . BEETEEREHT1~ 2B EE S ATBESERILILYIESICEE
LET,

[BEEEOTZE]
* Green (T IL—FU—) A OB HAKIZEIMEDHRI I LEZEALTWREDONHYFET ., . nERD
—HITIRREEALHEEERLTEYFETOT., BEOBIXEEXRICHTIEEL,

[REFEARIIZ DL T]
- R RORGEICREALELTIE. BEMALTHE. TLEBEREAZYICTRYRLEIE TV
FY. 8. ERNICETYMIRESEFER1FMERYET,
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Notice and Caution

The content of this specification is subject to change for improvements without notice.

We do not authorize the use of any patents that may be inherent in these specifications. The application and circuit examples in these
specifications are for better product understanding only. The examples are illustrated for general use. We do not guarantee these
examples to be suitable for your particular application. It is your responsibility to determine their appropriateness for your use.

We take no responsibility for circuitry problems in your application. Neither whole nor partial copying of these specifications are
permitted without our approval.

This product is not designed for military, aerospace, medical or other life-critical applications. If you choose to use this product for
these applications, please ask for our prior consultation. This product is not designed to work in a high radiation atmosphere.

Warrantee Period:
The specifications or purchase contract will provide details of our warrantee. The basic warrantee period is one year from purchase.

Handling and Usage Precautions:
Please follow the available appropriate product application notes for proper usage, safety and for operation standards within
maximum performance.

Safety:
The edge of the glass is not perfectly smooth so handle with caution. The exhaust pipe is not designed for high stress so be careful to
avoid breakage. If disposing of this product, do not break for safety concerns.

Assembly:

Please handle carefully to avoid surface scratching and breakage of the exhaust pipe during the assembly process. We recommend
the use of gloves and finger shields to keep the product clean and the solder surface smooth at the lead pins.

Please provide enough space around the process area to avoid accidentally breaking the exhaust pipe and avoid applying too much
stress to your fixture that may also break the exhaust pipe.

Please use shock absorbers when the product is secured with stands inside the fixture to avoid cracking the glass.

The lead pins should not be touched by conductive material because they are the display electrodes.

When designing your application, please consider the sealing glass paste that surrounds the vacuum fluorescent display.

When cutting the lead pins after soldering avoid applying shock and vibration that exceeds specifications.

When bending the lead pins, avoid stress to the corner of the glass where the pins are bent. Overstress may cause glass cracking or
breakage and unstable conductivity.

When securing the circuit board to the application, avoid warping of the circuit board that may cause damage to the glass or pins.
The sealing glass materials may be damaged by acid and alkaline substance. Please carefully select chemicals and fluxes. When
chemicals and flues are applied, please provide a sufficient washing process.

Do not apply ultrasonic cleaning that may cause damage to the filament wires and phosphor materials.

Drive:

Please follow the rating in the specifications to maximize performance.

Filament voltage (Ef) is the most important factor to drive the display properly. Exceeding the recommended conditions will result in a
severe reduction in life expectancy and possibly cause other damage. Please refer to the power design applying the typical voltage
recommendations in the specifications.

We define the recommended operating conditions to guarantee the operation, performance and quality of the product. If the product
is operated outside the maximum and minimum ratings, the product may be damaged. When designing the circuit, please apply the
typical conditions in the specifications as your design center.

The absolute maximum rating is defined as the value that cannot be exceeded. You cannot apply conditions that exceed the
maximum absolute value. When you exceed conditions that are greater than the maximum absolute value, damage may occur to the
product.

When designing the circuitry, please closely consider the variation of power voltage, the variation in components, environmental
temperatures, surge, and spikes.

Brightness controls (dimming) by the filament voltage, anode and grid voltage, or display driving voltage, the display may appear with
uneven brightness. If brightness control is required, please adjust the blanking pulse width of anode and grid voltage, or blanking
control (BK) in BD series. See the application note.

Due to the product characteristics, there may appear a brightness difference between the segments that are frequently used and
those that are less frequently on. Please try to design your display patterns where there is an even distribution of segments that are
turned on. Try to avoid using some segments that are excessively or permanently on when compared with the rest. If this cannot be
avoided, please consult us.

Storage:

Please follow the environmental conditions described in the specifications. Please avoid storing in high humidity, saline and sulfur rich
environments. These environmental factors may result in deterioration of the characteristics for soldering lead pins and insulation
between lead pins.

Extended time storage may result in initial dimming due to the characteristics of the product. We recommend using the product within
three months of receipt. The brightness level returns after tuning the product on for several hours ( one to two hours) under typical
conditions.

Precaution for disposal:
Some of the phosphor material excluding blue-green, contain a very small quantity of cadmium. Also part of the display glass
package contains lead glass. Please follow the prescribed related regulation and legislation for industrial wastes.



