Futaba

HARTEHMBRE b

VACUUM FLUORESCENT DISPLAY

SPECIFICATION RETFLERARE
, EFHRMEBER HRITN—T
#%, Type No. GP1202A1 ELECTRONIC COMPONENTS DEVISION
FUTABA CORPORATION
i  i& : Application 64 X 160dots
NIE~1¥E © Outer Dimension 92.0(1) X 38.0(W) X 7.7(T) mm
Lead Free Solder

Y644 : Color of llumination Green(G.)
R K EH © Absolute Maximum Rating

H H ¢ Item Symbol Terminals Rating Unit
7 4 J A NEJE : Filament Voltage *1 Ef F1—F2 3.72 Vac
02w 7 EBIRENTE : Logic Supply Voltage #3,%4 VDD ‘ VDD —-0.3~6.0 Vde
R <A NBIFREE : Driver Supply Voltage  *3 VH VH —0.3~56 Vde
0w 7{E5H5 ASIEIE : Logic Input Voltage VIN SI,CLK,LAT,BK | —0.3~VDD+0.3 | Vdc
£ 7 B JE : Storage Temperature Tstg - —55~+80 T

Mt By R ERR BRI LB X QI ba OB ThY . hh 2B 2 B S EA RS E 2 R AT O RESHVET,

Absolute Maximum Condition : The value shall not be exceeded in any conditions. Permanent damage to VED may be expected.

HESRBES M Recommended Operating Condition

H H : Ttem Symbol Min Typ Max Unit
7 4 T A BEEJE : Filament Voltage *1 Ef 2.79 3.1 3.41 Vac
RS 1 NEIREBE : Driver Supply Voltage  *3 VH 42 47 52 Vde
OYw 7 EIREE : Logic Supply Voltage *3 VDD 4.5 5.0 5.5 Vde
H LUV AFIEME : H-Level Input Voltage VIH VDD X 0.8 — VDD Vde
L LRIV AFIBIE : L-Level Input Voltage VIL 0 - VDD X0.2 | Vdc
51y 5 A TINA T R : Cut-off Bias 2 Ek 5.0 — 6.0 Vde
Fa—54 77 2J% : Duty Factor Du — 1./56.8 - -
JY )V A 1§ : Pulse Width tp — 95 - s
7 < » 7 & : Blanking Width tblank 5 — — Us
W87V v REJE : Diffusion Grid Voltage 5 Ecd - - - Vde
T4 5 A2 NF 2 )—BJE : Filament damper Voltage *6 Era — — - Vdec
> b aw 7 B Shift Clock Frequency felk - - 5 MHz
B {E & /£ : Operating Temperature Topr —20 — +70 C

FEIRB) (RS i A . SV 2 REfR CEO DM (FMiXTyp ESKEETT, )
Recommended Operating Condition:Quality and reliability can be assured in this condition.
(Typ.condition is the most optimized value on the life time.)
*1 BfI3$BEDEAIL T Fr—MNZEVEERN 5, Efis supplied by the condition of the Filament Drive Timing Chart.

#2 TA4TAV T AD L F -y FICEIMNT%, Ekis applied to the center tap of the filament transformer.

*3 BRI —4 A Power Supply Sequence Va
Vi ZEIn$13 Vop & 4.5~5.5V ORI TTHEAT S W,
VoD should be 4.5 to 5.5V when applying VH. VoD .
BIEH ARSI VoD & Vi 2B, 7013 Vop & BA LRI VE BRATE 0, [ / NN\ ot
Z@H a‘nd\ VDD should be on at the same, or VH s}lould be,on after VDP i‘s on. TR R -
LIEIERTRE IS Vo & Ve 2 FIE, E/213 Ve 2R L /2% Vop 2T I W, Power Supply Sequence

VH and VDD should be off at the same, or VDD should be off after VH is off.
*4 VH ZEIIN S HER B RS cOE IK7S&YY, Recommended Operating Condition should be used when applying VH

*5 Rd= —kQOIEHEBL THIMNT 2, Eecd is supplied through “—kQ” resistor to the Gd terminal.
*6 RFd= —kQ OEHIEEL CHINT 5. EFd is supplied through “—kQ” resistor to the Fd terminal.

R RENDTTOTHEILDOBRD BN T2 CEEBBEN LT,

The VFED is built with C-MOS ICs. Precautions should be taken to minimize the possibility of static charges.

AL BRBEOCHESNAEE, BE. FEEERE LB ERIHVET O TEMTRRTIN.

Since divination from this specification may generate quality or reliability concerns, please consult to FUTABA prior to use.
COHAEEONRITBRIREE TAIERNHVET DT TAIIZEN,

This specification is subject to change without notice.
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BRAVEE  Electrical Characteristics

REVZVWEEIR, HEREESEO Typ . 244, fCLK=5MHz. PGND=LGND=0V &7 3,
Unless otherwise specified, The test condition should be Typ value of recommended condition and all segments on, fCLK'
=5MHz, PGND=LGND=0V. ’

HH : Item Test Condition Symbol Min ' Typ Max Unit
T4 TANER *Ef=3.1Vac If 266
Filament Current VDD=VH=0 V 296 326 mAac
02y 7 BIRER
fcLRk= - —
Logic Supply Current SMHz IpD 5.0 mA
RS NBEER | 2m0T HHavE) - " 2 mA
Driver Supply Current | All segments on
IH(PEAK) - 15 30 mA
H L)V ATTER _ _
H-Level Input Current VIN=VDD T ‘ 5 nA
_ SI,CLK - _ _ B
LL~VARER | VN0V | TAT 1 5 N
. IL 0w
L-Level Input Current BK _35 —50 — 400
7/ —FER *Ef=3.1Vac h _ — _
Anode Current | VDD =5.0Vde mA
FUw REWR - | VH=47Vdc I _ _ :
Grid Current Ek=5.0V ¢ . mA
V@YU v FEg | Du—1/568 rod _ _ B
Diffusion Grid Current | P75 48 mA
tblank=95 1t s
L(G) 350 700 _ cd/md
j1 2= tp
ME < on L) - - - | cdm
Luminance A
VH
¢[[ N Filament | I( ) - - — cd/mt
c(\ VV Level
Ek OFF ) - - — cd/mt
MEEELL Lmax
Luminance Ratio - - — 2
between Digits Lmin
Ty "FINAT X *
—4.0 — —
Cut-off Bias Eco ( ) Vde
*( ORI By =y TEEMLESETH D,
The value *( ) is shown for the center tap grounded.
VH
L BES—7 X ' VoD
EIER AL VoD & Ve ZFEK. £ Vop #BRALLBICVEZRATEN, / / \ \ ¢

LIEEETEE VoD & Ve 2R, £7213 Ve 2B L 281 Vop ZEB T S 1,
Notel. Power supply Sequence BRE—T A
VH and VDD should be on at the same, or Vi should be on after VDD is on. Power Supply Sequence
VH and VDD should be off at the same, or VDD should be off after VH is off.
2 ARSI L EAUZTTOTHEROBROBEVIIE T4 CTEEBSELLET.
Note2.The VFD is built with C-MOS ICs. Precautions should be taken to minimize the possibility of static charges.
3. 745A FEREREREOERFTRAMICKELFBREX2EREADETOT. LTERHBANTIERASLESIY,
Note3. The filament voltage shall be kept within above rating to maintain the expected life and display quality.
4 RER S REBHEVWAZINIBAR. BHCTHRZSN, _
Note4. In case of the driving condition differs from this specification, consult to FUTABA for the proper usage.

B4 Type No. GP1202A1
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HEREZ - Function Table

Here ke AN/ HH A
Function Symbol Input,/ Qutput Description
TRV RYIOY Y CLKA1,CLKAZ2 A [ At A A
Shift Register Clock CLKG Input 7 : Data Shift
UTNT—F AN SIA1,SIA2 AT A TFr— L EBR
Serial Data Input SIG Input See Timing Chart
FwFarboa—)VAJ LATA1LATA2 AN H: 72— | :F—=FS5yF
Latch Control Input LATG Input H : Data through ! : Data latch
RSANHEATIoF27 BKA1,BKA2 AT L: 53> HorOpen: A7
Driver Output Blanking BKG Input L : Output ON H or Open : Output OFF
PUTNT—IHA SOA2 iy} SIAL W FICERm 23 W,
Serial Data Output Output To be connect to SIA1 terminal on the PCB.
0w 7 BiRGTF VbD1 AH 02w 7 O 7= OBIRHT
. Logic Supply Pin VDD2 Input Power Supply pin for Logic Circuit
Ko NERRT VHA1,VHA2 AT RIAND=DHDERGT
Driver Supply Pin VHG Input Power Supply pin for Driver Output
oYy 55 Riif LGND1 A oYy o205 R
Logic GND Pin LGND2 Input GND for Logic Circuit
NT—T5 2 RimF PGND1 AT VHOT SR
Power GND Pin PGND2 Input GND for VH Circuit
T4 TA T AN T4 T A NEEANSTF
Filament Pin F1,F2 Input Filament Voltage input

RS54 NIC D70y 7K : Block Diagram for the Driver IC

7= R,7Uy A

VDD > To Anode and Grid
VH —>» , '
BK —)l KRS )S: Driver |
7w F : Latch I
PGND > LAT—>| e
<o
SI = TRV IRXE ’
CLK~>| Shift Register S0
AC %1% : AC Characteristics
1./ fclk
CLK 50% ¢ 50% A 50%
35ns Min \ > 55ns Min
SI * 50% )‘é 50%
74 50% >§ 50%
LAT 75ns Min 240ns Min 500ns Min _
BK - 50% NC 50%
1.04s Min 75ns Min
5.0 s Min -

¥ D ANEBEEEL 50ns Max &L TLZE N,
Notel.) Rise/Fall time of Logic input signals should be set to 50nsec Max.

H4Z Type No. GP1202A1
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7/—F -« ZUw RKRI1)\: Anode&Grid Driver

RZANDRVI D7 s L P XFEND YT . Shift Register Assignment of Driver DRV1

LB LIAE IN ouT
TE B0 £ NCHIPH EZITLOWTNTHAENER A,
Lower Row Assignment NC, don’t care either “H” or “L”.

R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 R13 R14 | R15 R16
D22 A22 E22 F22 C23 B23 D23 A23 E23 F23 C24 B24 D24 A24 E24 F24
R17 R18 R19 R20 R21 R22 R23 R24 R25 R26 R27 R28 R29 R30 R31 R32
C25 B25 D25 A25 E25 F25 C26 B26 D26 A26 E26 F26 C27 B27 D27 A27
R33 R34 R35 R36 R37 R38 R39 R40 R41 R42 R43 R44 R45 R46 R47 R48
E27 F27 C28 B28 D28 A28 E28 F28 C29 B29 D29 A29 E29 F29 C30 B30
R49 R50 R51 R52 R53 R54 R55 R56 R57 R58 R59 R60 R61 R62 R63 R64
D30 A30 E30 F30 GC31 B31 D31 A31 E31 F31 C32 B32 D32 A32 | E32 F32
R65 R66 R67 R68 R69 R70 R71 | R72 R73 R74 R75 R76 R77 R78 R79 R80
C33 B33 D33 A33 E33 F33 C34 B34 D34 A34 E34 F34 C35 B35 D35 A35
R81 R82 R83 R84 R85 R86 R87 R88 R89 R90 R91 R92 R93 R94 R95 R96
E35 F35 C36 B36 D36 A36 E36 F36 C37 B37 .| D37 A37 E37 F37 C38 B38
R97 R98 R99 | R100 | R101 | R102 | R103 | R104 | R105 | R106 | R107 | R108 | R109 | R110 | R111 | R112
D38 A38 E38 F38 C39 B39 D39 A39 E39 F39 C40 B40 D40 A40 E40 Fa0

R113 | R114 | R115 | R116 | R117 | R118 | R119 | R120 | R121 | R122 | R123 | R124 | R125 | R126 | R127 | R128
C41 B4t D41 A41 E41 F41 c42 B42 D42 A42 E42 F42 C43 B43 D43 A43
KRS NDRV2 D7 h LT AFE DY T : Shift Register Assignment of Driver DRV2
LB LIRE IN ouT
Upper Row Register No. si2—>{ R1 | R2 | R3 | R4 | |R126 | R127 | R128 |
T o T NC # W ER L ONTNTENEVER A,
Lower Row Assignment NC, don’t care either “H” or “L".

R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 R13 R14 | R15 R16
E43 F43 C44 B44 D44 Ad4 E44 F44 C45 B45 D45 Ad5 E45 F45 C46 B46
R17 R18 R19 R20 R21 R22 R23 R24 R25 R26 R27 R28 R29 R30 R31 R32
D46 A46 E46 F46 ca7 B47 D47 A47 E47 F47 C48 B48 D48 A48 E48 F48
R33 R34 R35 R36 R37 R38 R39 R40 R41 R42 R43 R44 R45 R46 R47 R48
C49 B49 D49 | A49 E49 F49 C50 B50 D50 Ab0 E50 F50 C51 B51 D51 A51
R49 R50 R51 R52 R53 R54 R55 R56 R57 R58 R59 R60 R61 R62 R63 R64
E51 F51 C52 B52 D52 Ab2 E52 F52 Ch3 B53 D53 A53 E53 F53 Cbh4 B54
R85 R66 R&7 R68 R69 R70 R71 R72 R73 R74 R75 R76 R77 R78 R79 R80
D54 A4 E54 F54 C55 B55 D55 A55 E55 F55 C56 B56 D56 Ab6 E56 F56
R81 R82 R83 R84 R85 R86 R87 R88 R89 R90 R91 R92 R93 R94 R95 R96
Cbh7 B57 D57 Ab7 E57 F57 C58 B58 D58 A58 E58 F58 C59 B59 D59 Ab9
R97 R98 R99 | R100 | R101 | R102 | R103 | R104 | Rt105 | R106 | R107 | R108 | R109 | R110 | R111 | R112
E59 F59 C60 | B60 D60 | A60 E60 F60 C61 B61 D61 A61 E61 F61 c62 B62
R113 | R114 | R115 | R116 | R117 | R118 | R119 | R120 | R121 | R122 | R123 | R124 | R125 | R126 | R127 R128°
D62 A62 E62 F62 C63 B63 p63 AB3 E63 F63 C64 B64 D64 A64 E64 F64

4o 714, Type No. GP1202AI1
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FI4NDRVE D7 b L PAZED YT : Shift Register Assignment of Driver DRV3

EE VIS IN OouT
Upper Row Register No. si3—>| Rt | R2 | R3 | R4 | | R62 | R63 | Re4 |
B =0 M1 NC W H £ /-7 OV T o i E W E 6 A
Lower Row Assignment NC, don’t care either “H” or “L”.
R1 R2 R3 R4 R5 R6 R7 R8 RO R10 R11 R12 R13 R14 | R15 R16
1G 2G 3G 4G 5G 6G 7G 8G 9G 10G 11G 12G 13G 14G 15G 16G
R17 R18 R19 R20 R21 R22 R23 R24 R25 R26 R27 R28 R29 R30 R31 R32
17G 18G 19G 20G 21G 22G 23G 24G 25G 26G 27G 28G 29G 30G 31G 32G
R33 R34 R35 R36 R37 R38 R39 R40 R4t R42 R43 R44 R45 R46 R47 R48
33G 34G 35G 36G 37G 38G 39G | 40G 411G 42G 43G 44G 45G 46G 47G 48G
R49 R50 R51 R52 R53 R54 R55 R56 R57 R58 R59 R60 R61 R62 R63 R64
49G 50G 51G 52G 53G 54G NC NC NC NC NC NC NC NC NC NC
RSA4)NDRVA DI 7 b L P AFE Y YT . Shift Register Assignment of Driver DRV4
EE® VIR IN OuUT
Upper Row Register No. S1a—>| Rri28 [R127|Ri126 [R125] --- | R3 [ R2 | R1 ]
T 20 41T NC BT E I DWT Ao R D E R A,
Lower Row Assignment NC, don’t care either “H” or “L".
R128 | R127 | R126 | R125 | R124 | R123 | R122 | R121 | R120 | R119 | R118 | R117 | R116 | R115 | R114 | R113
C1 B1 Dt Al E1 F1 G2 B2 D2 A2 E2 F2 C3 B3 D3 A3
R112 | R111 | R110 | R109 | R108 | R107 | R106 | R105 | R104 | R103 | R102 | R101 | R100 R99 R98 R97
E3 F3 (o7} B4 D4 A4 E4 F4 Ch B5 D5 A5 E5 F5 Cé6 B6
R96 R385 R94 R93 R92 R91 R90 R89 R88 R87 R86 R85 R84 R83 R82 R81
D6 A6 E6 Fé C7 B7 D7 A7 E7 F7 C8 B8 D8 A8 E8 F8
R80 R79 R78 R77 R76 R75 | R74 R73 R72 R71 R70 R69 R68 R67 R66 R65
C9 B9 D9 A9 E9 F9 C10 B10 D10 A10 E10 F10 C11 B11 D11 All
R64 R63 R62 R61 R60 R59 R58 R57 R56 R55 R54 R53 R52 R51 R50 R49
Ett F11 C12 Bt2 D12 Al2 E12 F12 C13 B13 D13 A13 E13 F13 Ccl14 B14
R48 R47 R46 R45 R44 R43 R42 R41 R40 R39 R38 R37 R36 R35 R34 R33
D14 At4 Et4 F14 Ci5 B15 D15 A15 E15 F15 Cl16 B16 D16 Al6 E16 F16
R32 R31 R30 R29 R28 R27 R26 R25 R24 R23 R22 R21 R20 R19 R18 R17
Cc17 B17 D17 Al7 E17 F17 C18 B18 D18 Al18 Ei8 F18 C19 B19 D19 A19
R16 R15 R14 R13 R12 R11 R10 R9 R8 R7 R6 R5 R4 R3 R2 R1
E19 Fi19 C20 B20 D20 A20 E20 F20 c21 B21 D21 A21 E21 F21 C22 B22
4—3 B4 Type No. GP1202A1
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CIG - VFD ® 70w 27 & : CIG - VFD Block Diagram

| CIG-VFD
SIA1 R < )N DRV1 SN SIA2
\
CLKAL cLRL| o R 741 /N DRV4 CLEAZ
it . o 128bit K5
LATA1 LATl; 7R 7/ —R LATAS2
BKA1 BK1 | Driver DRV1 [ Anode Anode | pyiver DRV4 BKA2
SO1 128bit Output .
1Y EFIN 128bit Output SOA2
SI2 | K54 /NDRVZ Display Pattern K S+ /N\ DRV3 SIG
g;};;) 128bit 7k 21 K 64bit 77 CLKG
Ky | Driver DRV2 | Anode | crid | Driver DRVS IEA;'{TCS
> 128bit Output 64bit Output
—O 9, O O 0 O O
VHA1 PGND1 VDD1 LGND1 VHG VHA2 PGND2 VDD2 LGND2

). VHA1,PGND1,VDD1,LGND1 it K 5 /N DRV1L,DRV2 "EFEENTWET,

VHG 12 RS )NDRV3 NEf S N TWE T, VHA2, PGND2,VDD2,LGND2 {Z DRV3,DRV4A " EH TN TNET,
Note). VHAL,PGND1,VDD1 and LGND1 Terminals, to be connected to driver of DRV1 and DRV2.

VHG Terminal, to be connected to driver of DRV3. VHA2,PGND2,VDD2 and LGND2 terminals,

to be connected to driver of DRV3 and DRVA4.

CIG - VFD QEXBIEH] : CIG - VFD Drive Circuit Example RE1~RH4=104
\ CH1,CH2 =0.1 4. F
CIG-VFD CDD1,CDD2 =0.1 1« F
RH1 RH2
- VHA1 Q< M lAvAvAv
CPU ;CHl
SIG SIG VDD1 ¢« +
CLKG CLKG ;;cmn
BxG BKG PGNDL g f—————
LGND1
STA SIA2 VEHA2 :j RHE}_ Ril4
CLKA CLKA2  VHG TCHZ
LATA LATA2
BKA BKA2 . -
SOA2 VDD2 <1 VDD-L-VH
STAL PGND2 j—l ,;,
CLKA1 LGND2
LATA1 _ 1 (4‘\
BRAL Ef| CT
F2 o< Y
Ekgx L

I 1). VH OEFHEF00 Q). VEVDD #FD /) A X7 4 NVF—ANAIARBBETHETY, INSHES
BOWEFOBEZRET HARENDVETOTHERESLES 1,

2. ABRADICEEREMOR—2H T AT, REAZHTBLIBAR—YHEZEOHITTNTTFE N,

I 3) ABBITIC 2EVTNA ATTLIC OBEE— R a— ME— MICHEd 2 RIEREZHEL X7,

Notel). The series resister (10 Q)to the VH terminal and the capacitors for noise filter to the VH, and
VDD terminals shall be designed in the driving circuit to keep proper operation and avoid functional
damage of the CIG VFD. '

Note2). Do not attach the spacer or other material that will interfere heat radiation on the underside of
the base glass on which the IC chip is mounted.

Note3). This product is the device which mounted IC. It is recommended designing the circuit coping with
the destructive mode (short mode) of IC.

—4—4— Eé% Tvpe No. GP1202A1
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71w RAF v 7 —4 : Grid Scan Data Protocol

AFy AT | BRTU R TV RD 2/ FT7 5435 ON/OFF timing of Grid
Grid Scan Timing Grid Select 1G 2G 3G 4G 5G -+ | B1G 52G 53G 54G
T1 1G H L L L L L L L L
T2 1G&2G H H L L L L L L L
T3 2G&3G L H H L L L L L L
T4 3G&4G L L H H L L L L L
T5 4G&5G L L L H H L L L L
T52 51G&52G L L L L L H H L L
T53 52G&53G L L L L L L H H L
Th4 53G&b54G L L L L L L L H H
JUy RAFY >DH¥A 327 F ¥ —b : Grid Scan Timing Chart
Grid No. tp > tblank
ic — 1 4 1 L
2G L1
3G : Lol
TRIAERET 2 —F 4 TT,
52G R The following is Duty Factor
53G LI L atthe operating.
54G 1 Due to
Anode No. ’ Y= (tp+ thlank) X Tn
AE & F seg | 1
C,B & D seg 1 1 ]
A seg | _I_
Timing No.i T1 | T2 | T3 | T4 |~ T52 | Th3 | Th4 | T1
A4 327 F % —b : Timing Chart
GrdScan “rn {71 [ T2 [ T8 [ T4 |-~ [ Tx [ - [Tos[To2[To1] Ta [ T1
tming l//J \\ :
Timing Tn Tx-1 | Tx j Tx+1

cax UL [UUUUUUuUy T uywyuyuy Uy

s D0 HO0000000——00000000——HIC
LAT 1] [ .
<— 500ns Min

T4 322 :Dimming > < 5.04.s Min

BK L
tp _ | thlank | tp | thlank { tp
(BK) ! | l
tblank | tp \L tblank \Il tp
75 2% %4 L Blanking Time _L__/

B F—yEXABBELMNE CLK 2 High iU THWTTFEWN,
Notel) When you don’t write the data, CLK should be set to High.

B Uy RZAFy  E2BELANESICLTTFEN, #ELASAIEVEFDMMEARET SERVDDET.
Note2) Grid Scan must not be stopped. It may cause permanent damage to VFD.

B4 Type No. GP1202A1
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Vacuum Fluorescent Display Quality Inspection Standard
Y NT] ,—\ﬁq = \'l ;

General —§&

This standard should be adapted to the VFD quality inspection.
AEHFELTHRARTEDREREREIERINDS,

Inspection Condition #RESEH

Item Condition

VFD Operating Condition. Typ. Recommended Condition
VFD EREh &4 HERTYP. BREIE{G

@Inspection Aide The inspection is to be performed with Futaba standard filter or
BEAMEEG a applicable customer’s filter and unaided eyes from 30cm distance

under brightness of 90— 110 Ix.
Futaba B F - IIBEEIEE I ILI—%FELT30cmD
BREEM S, 90— 110 Ix DEBBEEICT, HEREHNET S,

B)Defect Point Definition
FRROBMEAZE

=
’ b b S= a+b

!

Limit sample should be provided upon mutual agreement by both parties when necessary.

BERXIBEICHL. AERBOLRETILOET D,
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Individual Quality Standard {ERIGEEEAE

Item Phenomena Criterion’
15H EEES H7E B
Spots(Black spot)on the lighted segment [1.A black spot of over ®0.3mm is counted
due to dirt or dust. as defected point.
(MForeign AN DOBERDHERLS(ER), s=Q03mmEFBASMIIFRET D,
Particles- 2.In case of spot size is over ®0.2mm,less than
Black Spot- 7, 0.3mm,one spot on the same segment,
Printing Error [ [}\ or maximum 3 spots in a display is to be allowed.
EY-R2A- —— . ®0.2mmEL L ®O3ImmELTFIL, £ AV MIIEET,
HRIFB 2HTAVMIBERETCERRET S,

3.A spot of less than ®0.2mm should not be
counted as defect point.

Qo2mmEBDYIIEHICHHLTREET S,

@lrregularity of

Partial irregularity on a segment.

BT A MK OE S M,

1.Acceptable size of irregularities with respect to
the segment width(L).
5 A MELIZH T BMM DR,

a=0.3mm max., b=0.3mm max.,acceptable.

segment shape b b

by printing error. a!'_»H‘—._‘! a=0.3mm L F.b=03mm R M &3,

B VILILLE f amli— % L a 2.In case of the (L) below 0.5mm wide,the acceptable

ERIF R H H H H irregularities is a=1/2max. of the segment width(L).
ia], 27 A MELA05mm L T DG &1L,
a=1/2LZB&MmET D,

@ Uneven Partial dark area on the lighted No significant irrégularity of luminance is acceptable.
luminance segment. ZELLVITESE,
HEELD RABMOBLIMGIEBES

@Shaded Segment
Fhir

Shaded area appeared on the edge of

segments

A MREDFE

at Lﬂ___ﬁj?

1.Shaded Segments up to 1/3 of the segment width
are accepted.
BT AUMBLD1/3FETERRET S,

2.In case of a segment below 0.5mm wide, the
acceptable shaded segment should be up to 1/2 of
the segment width.

BL.L=S05mmDIBH X 1/22%BAET 5.

BExtra lighting

Undesirable lighting area or points,

a star dust or a bright spot due

Extra lighting which can be clearly observed through
the specified filter should be judged as a defect.

ELHN like to extra phosphor particle. BEIINA—ZBLTHAEHRILDIT-ETYH L%
I UNANDRIEAE TRET S,
[CEHEBRK BRKOTRERN
A scratch,dent,or foreign particles 1.Scratch which can be clearly observed through the
such as stain,attached on the . specified filter should be judged as defect.
®Scratch/Stain surface or the inside of the front WEMMI-EBLTEDII>ZYHIMETE
on/in glass glass. 9B,

HIRG Bh

JOVMHSANE - ZEDHSAEDRE.

IHEOEYTE

2.The criterion for the dent and foreign particle are
the same as the specified in (.

TRROE. EMFIIL. @E&I‘J%#’JE&?‘%

(DChip on the
front glass and
base plate

HIRARIF

For chip on the front glass and base

plate,refer to the next page.

HIRARFIZDWTIL. KEBR

Refer to the next page.
REBE

_7_2_
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Criterion for the glass chip on the front glass or the base plate.

Definition
EE

Judgment Criterion

Black frame E#

Black frame ZE#
Frontor

base plate
s 7D>I~X(i§$ﬁ;
<Sealed area
I HE
\ Side glass

YRR
a : depth of chipping
RITOBRITETE
b : length of chipping
RIFOESTE

¢ : chipping size in relation to thickness of
the side glass.
YAFREIZH T HRITFE

L : package width (length wide)
Ir—UNg (RiBARM)

HIEEE
1) Chipping size Spec. RIF® T %I (mm)
VFD:a FLVFD:a b c
L=100 | within the | 3.0max. |10max. |1/3max.
black frame
2RUN
L>100| withinthe | 3.5max. |{15max.|1/3max.
black frame
EUR

VFD : vacuum fluorescent display
HIRTE

FLVFD :Front Luminous Vacuum Fluorescent Display

ATEREAREARTE

2) A chip with “a” less than 1mm should not be
counted as defect point.

asTEMmmRBEDHZ IR F[ELEL,

3) A chip area covered with sealing cement should
not be counted as defect point.
HEFORXRIFHE, RIFTOPIZHFEAIDGRA
LTuhhiErmELiy,

4) Up to 3 chips within this specification in
a same display to be allowed.

RTEERTRENOXITHILSFTETRRET S,
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