Futaba

IR TE R DR 5

VACUUM FLUORESCENT DISPLAY

SPECIFICATION RETFLE/RRIRH
' BFIMEES BRI —7
4 Type No. GP1180AI ELECTRONIC COMPONENTS DEVISION
FUTABA corPORATION
A & : Application 64X 128dots
NH~F i © Outer Dimension 85.0(1) X 42.0(W) X 7.6(T) mm
Lead Free Solder

F)tfa : Color of Illumination Green(G.)
FEX I KAER: : Absolute Maximum Rating

H H : Ttem Symbol Terminals Rating Unit
74 5 A MEIL : Filament Voltage %] Ef F1—T2 3.48 Vac
02w 7 EREIE : Logic Supply Voltage *3,%4 | VDD VDD —0.3~6.0 Vde
R 5 NEIREBE : Driver Supply Voltage  *3 VH VH —0.3~48 Vdec
02w 7B ANERE : Logic Input Voltage VIN SI,CLK,LAT,BK | —0.3~VDD+0.3 | Vdc
£ 7 {8 P : Storage Temperature Tstg — —55~+80 C

X BR R TER : D EL B X TIERDRVEE THY, IWhE B2 B S EARNEREEL R AT O RELRHVET,

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

HeSR BN ES ' Recommended Operating Condition

H H : Ttem Symbol Min Typ - Max Unit
7 4 5 A ~EJE : Filament Voltage %1 Ef 2.61 2.90 3.19 Vac
R <4 )NEBIREE : Driver Supply Voltage 3 VH 36 40 44 Vde
0Py 7 BIREIE : Logic Supply Voltage *3 VDD 4.5 5.0 5.5 Vde
H U XJVAAEIE : H-Level Input Voltage ViH VDD X 0.8 - VDD Vde
L LRJVANIBIE ¢ L-Level Input Voltage VIL 0 - VDDX0.2 | Vde
1y bATNA T A 1 Cut-off Bias *2 Ek 4.0 — 6.0 Vde

| Ta—F+4 7774 : Duty Factor Du — 1.,/45.3 — -

)NV A i : Pulse Width tp — 95 - Us
7 < > 7 & : Blanking Width tblank 5 - — Us
YEE7 ) w REIE | Diffusion Grid Voltage  *5 Ecd - - - Vde
745 A2 h¥ 2 /\—EE : Filament damper Voltage *6 Erd - - - Vde
27 N oy 7 S : Shift Clock Frequency felk — — 5 MHz
B fE B /& :Operating Temperature Topr —20 — +170 T

HELEB) MRS IE B MM, MM AR CEODHPE GBIt Typ ESRBEE TS, )
Recommended Operating Condition:Quality and reliability can be assured in this condition.
(Typ.condition is the most optimized value on the life time.)
%1 B IX8 EDFAI 7 F v — M LVERE) T3, Ef is supplied by the condition of the Filament Drive Timing Chart.

#2 TAF AT AD R A — By I3,  Ekis applied to the center tap of the filament transformer.

x3 B/IET —4 A Power Supply Sequence VE
Va ZHET i Vop & 4.5~5.5V ORI TITHEAT IV,
VDD should be 4.5 to 5.5V when applying VH. VbD
IR AISIE Voo & Vi £ B, E7243 Vop ZBA LRI Ve ERATE 1, /[ / N\ ot
;;H a‘nd‘ VDD should be on at the same, or VH s‘ho\uld be/dn after VD‘D i‘s on. TR — R -
EIEEREE VoD & Ve 2R, £/213 Ve 23EE7 L 721212 Vop 2B F S, Power Supply Sequence

Vi and VDD should be off at the same, or VDD should be off after VH is off.
x4 VH ZEIIN i e st s (e O FI</SEYy,  Recommended Operating Condition should be used when applying VH

*5 Rd = —kQOEFEEL CEIINT D, Ecd is supplied through “—kQ” resistor to the Gd terminal.
*6 RFd= —kQ OIEFLEEL CHIMT 2. EFd is supplied through “—kQ” resistor to the Fd terminal.

A REARMATTOTHEROBROENCR 2 THERBRWLET.
The VFD is built with C-MOS ICs. Precautions should be taken to minimize the possibility of static charges.
AL RAEDENFEENDBE, HE. EEELZREERRVEE RV ET O THEAMICTHRET IV,

Since divination from this specification may generate quality or reliability concerns, please consult to FUTABA prior to use.
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BEHEE ¢ Electrical Characteristics

BENBWNHEE, HERHESRED Typ M, 2547, fCLK=5MHz., PGND=LGND=0V &§ 5,
Unless otherwise specified, The test condition should be Typ value of recommended condition and all segments on, f{CLK
=5MHz, PGND=LGND=0V.

HH : Item Test Condition Symbol Min Typ Max Unit
T4 TANER *Rf=2.90Vac
Filament Current VDD=VH=0 V If 247 275 303 mAac |
0¥y 7 EBIRERR _ )
fcLk=5MH - —
Logic Supply Current c SMHz IpD 5.0 mA
KA NEBEER | 0T IErAvE) - 15 25 mA
Driver Supply Current | All segments on \
TH(PEAK) - 15 25 mA
H L RIVAHEGR _ B _
H-Level Input Current VIN=VDD IH o LA
_ SI,CLK _ _ B
LLVAh®ms | VN0V | AT : ° R
- IL a5
L-Level Input Current BK a5 o 400
Y/ — K& *Ef=2.90Vac b _ B B N
Anode Current VDD=5.0Vdc m
1)y RER VH=40Vdc ; ~ ~ -
Grid Current Ek=4.0V ¢ mA
B0y FEw | DT U453 o - ~ — N
Diffusion Grid Current | tP=9 48 m
tblank=95 1. s
L(G.) 350 700 - cd/mi
W tp
W < ON LC ) - - — cd/mi
Luminance A
VH
‘# N Filament [ T( ) - - — cd/md
*—l ' \J[VUy Level
Ee  OFF ) - - ~ | cdmd
BERE L Lmax
Luminance Ratio . — — 9
between Digits Lmin
Iy NFTNAT A .
—4. - -
Cut-off Bias Eco (—4.0) Vde

(OWE, B I Sy TEEMLEBETH 5,

The value *( ) is shown for the center tap grounded.

VH
F1L BRI —FT A VoD
EYEH AT VoD & VE 2RI, £ VoD 2HRA LRI VEERATIN, / / \ \
TECENIE L VoD & Vi 2 FRE E7213 VE 2IEN U251 VoD £ KR E W, > T
B — 2R

Notel. Power supply Sequence
VH and VDD should be on at the same, or VH 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.
B AR PEAMNETTOTHEROBROFWIC R+ ZEEBENWLET,
Note2.The VFD is built with C-MOS ICs. Precautions should be taken to minimize the possibility of static charges.
H3. 749 AVNEEREREOENETHMICKESFERZE5X2BREADETOT, BT EREEATIERALES Y,
Note3. The filament voltage shall be kept within above rating to maintain the expected life and display quality.
4, FHEBERRBENS 2 INDEAE. BT THESESZ W,
Note4. In case of the driving condition differs from this specification, consult to FUTABA for the proper usage.

AU Type No. GP1180AI
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H%REZR : Function Table

HéaE mE AN/ WA W&
Function " Symbol Input/ Output Description
PITRNVLDREIOYY CLKA A 1t 7= 7k
Shift Register Clock CLKG Input 1 : Data Shift
PUTNT—F AN STA Ah1 AT Fv— bR
Serial Data Input SIG Input See Timing Chart
SwFarroa—IVAHh LATA AN H:T—%AN— | :F=FIFvF
Latch Control Input © LATG Input H : Data through | : Data latch
RIAINHITS %27 BEKA A L: 753> HorOpen: HHA 7
Driver Output Blanking BKG Input L : Output ON H or Open : Output OFF
PUTNT—FHA SOA Hh =T R LUTFEWN,
Serial Data Qutput SOG Qutput To be open on the PCB.
Oy o BEET AN Oy 7 E§EOED OBFRWT
Logic Supply Pin VDD Input Power Supply pin for Logic Circuit
RS 1 NEIRET AH RSANDIz OEIRGGT
Driver Supply Pin VH Input Power Supply pin for Driver Output
OYw 75y R AR SRR/ A0L/A v
Logic GND Pin LGND Input GND for Logic Circuit
NT—T 52 Rt AN VEDT SR
Power GND Pin PGND Input GND for VH Circuit
74T AV T AN T4 TAY NEEANET
Filament Pin F1F2 Input Filament Voltage input
J—Er - NP iz iddb o ER A,
No Pin NP — There is no pin.

RSA4NIC D7 0w 7K : Block Diagram for the Driver IC

7/ —=R,7Uy A
To Anode and Grid

VDD =->
VE > | L
BK_)I RS /)%: Driver I
LGND > l
A : Latch
PGND > LAT->| 7vF
SI - TRV IAH
CLK->1 Shift Register > S0
AC #1E . AC Characteristics
1./ fclk

[

CLK 7}4 50% N A 50% \ 74 50%
35ns Min L 55ns Min

|

SI * 50% * 50%

A 50% NG 50%
LAT 75ns Min 240ns Min _ 500ns Min =
BK S 50% NG 50%
1.0 4 s Min 75ns Min
" 5.04s Min

¥ D.ASESEEERIE 50ns Max & LTL7ZE N,
Notel.) Rise/Fall time of Logic input signals should be set to 50nsec Max.

B4 Type No. GP1180AI
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7 /)—RK e« )y RRIA1)\: Anode &Grid Driver

RSIANDRVI D7 b LT AZEID XM T : Shift Register Assignment of Driver DRV1

LB VIR IN ouT
Upper Row Register No. SI1—>| R128 | R127 | R126 [ R125 | | R | R2 | R1I_}>s01
TE 0 NC I H ERITLOWThTORENER A,

Lower Row Assignment NC, don'’t care either “H” or “L”.

Rl | R2 | R3 | Ré | R5 | R6 | R7 | R8 | RO | RI0 | RIT | R12 | R13 | R4 | R15 | R16

1A | IF | 1B | 1IE | 1G | 1D | 2A | 2F | 2B | 2 | 2c | 20 | 3A | 3F | 3B | 3E

R17 | RI8 | R19 | R20 | R21 | R22 | R23 | R24 | R25 | R26 | R27 | R28 | R29 | R30 | R31 | Ra2

3C | 3D | 4A | 4F | 4B | 4E | 4C | 4D | 5A | 5F | 5B | 5E | 5C | 5D | 6A | 6F

R33 | R34 | R35 | R36 | R37 | R38 | R39 | R0 | R41 | R42 | R43 | R44 | R45 | R46 | R47 | R48

68 | 6E | 6C | 60 | 7A | 7F | 78 | 7E | 1c | D | 8A | 8F | 8B | sE | sc | 8D
R49 | R50 | R51 | R52 | R53 | R54 | R55 | R56 | R57 | R68 | R59 | R60 | R61 | R62 | R63 | Re4

9A | OF | 9B | 9E | 9C | oD | 10A | 10F | 10B | 10E | 10C | 10D | 11A | 11F | 11B | 11E

R65 | R66 | R67 | R68 | R69 | R70 | R71 | R72 | R73 | R74 | R75 | R76 | R77 | R78 | R79 | R80
11C | 11D | 12A | 12F | 12B | 12E | 12C | 12D | 13A | 13F | 13B | 13E | 13C | 13D | 14A | 14F
R81 | R82 | R83 | R84 | R85 | R86 | R87 | R88 | R89 | RO | R91 | R92 | R93 | R94 | R95 | R96
14B | 14E | 14C | 14D | 15A | 15F | 15B | 15E | 15C | 15D | 16A | 16F | 16B | 16E | 16C | 16D
R97 | RO8 | R99 | R100 | R101 | R102 | R103 | R104 | R105 | R106 | R107 | R108 | R109 | R110 | R111 | R112
17A | 17F | 178 | 17E | 17C | 17D | 18A | 18F | 18B | 18E | 18C | 18D | 19A | 19F | 19B | 19E
R113 | R114 | R115 | R116 | R117 | R118 | R119 | R120 | R121 | R122 | R123 | R124 | R125 | R126 | R127 | R128
10C | 19D | 20A | 20F | 20B | 20E | 20C | 20D | 21A | 21F | 21B | 21E | 21C | 21D | 22A | 22F

RSA4/)NDRV2 D7 MU PAFED H T : Shift Register Assignment of Driver DRV2
I LIRS IN OUT
Upper Row Register No. s12—>{ R128 | R127 [ R126 | R125 | | rs | R2 | R1_}>S02
TE 2D £ NCHIFH ERPLONThTORENER A,
Lower Row Assignment NC, don’t care either “H” or “L”.

Rl | R2 | R3 | R4 | R5 | R6 | R7 | R8 | R9 | R10 | R11 | R12 | RI3 | R14 |R15 | Ri6
20B | 22E | 22C | 22D | 23A | 23F | 23B | 23E | 23C | 23D | 24A | 24F [ 24B | 24E | 24c | 24D
R17 | Ris | R19 | R20 | R21 | R22 | R23 | R24 | R25 | R26 | R27 | R2s | R29 | R30 | R31 | R32
25A | 25F | 25B | 25E | 25C | 25D | 26A | 26F | 26B | 26E | 26C | 26D | 27A | 27F | 27B | 27E
R33 | R34 | R35 | R36 | R37 | R38 | R39 | R40 | R41 | R42 | R43 | R44 | R45 | R46 | R47 | R48
27C | 27D | 28A | 28F | 28B | 28E | 28C | 28D | 29A | 29F | 29B | 29E | 29¢ | 29D | 30A | 30F
RA9 | R50 | R61 | R62 | R53 | R54 | R55 | R56 | R57 | R58 | R59 | R60 | R61 | R62 | R63 | R64
30B | 30E | 30C | 30D | 31A | 31F | 31B | 3tE | 31C | 31D | 32A | 32F | 32B | 32E [ 32¢ | 32p
R65 | R66 | R67 | R68 | R69 | R70 | R71 | R72 | R73 | R74 | R75 | R76 | R77 | R78 | R79 | R8O
33A | 33F | 33B | 33E | 33C | 33D | 34A | 34F | 34B | 34E | 34C | 34D | 35A | 35F | 35B | 35E
Re1 | R82 | R83 | R84 | R35 | Re6 | R87 | R88 | R89 | R90 | Ro1 | R92 | R93 [ Ro4 | R95 | Ro6
35C | 35D | 36A | 36F | 36B | 36E | 36C | 36D | 37A | 37F | 37B | 376 | 37C | 37D | 38A [ 38F
R97 | R98 | R99 | R100 | R101 | R102 | R103 | R104 | R105 | R106 | R107 | R108 [ R109 [ R110 [ R111 [ R112
388 | 38E | 38C | 38D | 39A | 39F | 39B | 39E | 39C | 39D | 40A | 4oF | 40B [ 40E | 40Cc | 40D
R113 | R114 | R115 | R116 | R117 | R118 | R119 | R120 | R121 | R122 | R123 | R124 [ R125 | R126 | R127 [ R128
41A | 41F | 41B | 41E | 41C | 41D | 42A | 42F | 42B | 426 | 42c | 42D | 43 | 43F | 438 [ 43E

4-9 % Type No. GP1180AI
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RZSA/)NDRV3 D7 R LI RAAED YT : Shift Register Assignment of Driver DRV3

7

LB LIAE IN : ouT

Upper Row Register No. SI3—>| R128 | R127 [ R126 | R125 | | rR3 [ r2 | Rt }>s03
TE 20 A NC I E L OB FNTOhE N ER 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
43C | 43D 44A 44F | 44B 44E 44C | 44D 45A 45F | 45B 45E 45C | 45D 46A 46F
R17 R18 R19 R20 | R21 R22 R23 R24 R25 R26 R27 R28 R29 R30 R31 R32
468 46E 46C | 46D 47A 47F 47B 47E 47C | 47D 48A 48F 48B 48E 48C | 48D
R33 R34 ‘| R35 R36 R37 R38 R39 R40 R41 R42 R43 R44 R45 R46 R47 R48
49A 49F 49B 49E | 49C | 49D 50A 50F 50B 50E 50C | 50D 51A 51F 51B 51E
R49 R50 R51 R52 R53 R54 R55 R56 R57 R58 R59 R60 R61 R62 R63 R64
51C | 51D 52A 52F 52B 52E 52C | 52D 53A 53F 53B 53E 53C | 53D 54A 54F
R65 R66 R67 R68 R69 R70 R71 R72 R73 R74 R75 R76 R77 R78 R79 R80
54B 54E 54C 54D 55A 55F 55B 55E 55C 55D 56A 56F 56B 56E 56C 56D
R81 R82 R83 R84 R85 R86 R87 R88 | R89 R90 R91 R92 R93 R94 R95 R96
57A 57F 57B 57E 57C 57D 58A 58F 58B 58E 58C 58D 59A 59F 59B 59E
R97 R98 R99 | R100 | R101 | R102 | R103 | R104 | R105 | R106 | R107 | R108 | R109 | R110 | R111 | R112
59C 59D 60A 60F 60B 60E 60C 60D 61A 61F 61B 61E 61C 61D 62A 62F

R113 | R114 | R115 | R116 | R117 | R118 | R119 | R120 | R121 | R122 | R123 | R124 | R125 | R126 | R127 | R128
62B 62E 62C 62D 63A 63F 63B 63E 63C 63D 64A 64F 64B 64E 64C 64D
SANDRV4A DT 7 MU P AFEND % T : Shift Register Assignment of Driver DRV4
LB LIRS IN ouT
Upper Row Register No. s14—>| Rre4 | Re3 | Re2 | Ré1 | | rR3 | R2 | R1 >504
TE 20D (T NC B E P ON TN CohENEE 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
NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
R17 R18 R19 R20 R21 R22 R23 R24 R25 R26 R27 R28 R29 R30 R3t R32

1G 2G 3G 4G 5G 6G 7G 8G 9G 10G 11G 12G 13G 14G 15G 16G
R33 R34 R35 R36 R37 R38 R39 R40 Ra1 R42 R43 R44 R45 R46 R47 R48
17G 18G 196 | 206 | 216 | 226 | 23G | 24G | 25G | 26G | 27G | 28G | 29G | 30G | 31G | 32G
R49 R50 R51 R52 R53 R54 R55 R56 R57 R58 R59 R60 R61 R62 R63 R64
33G 34G 35G 36G 37G 38G 39G 40G 41G 42G 43G 44G NC NC NC NC

4—3 A4 Type No. GP1180AI
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CIG-VFD o7y 7K :

CIG - VFD Block Diagram

01 CIG-VFD
=] s
SOA ¢ BK1 .| B Z-T/YDRV1
LATI; S 128bit i1 |5 e
CLKly! Driver DRV1 | Anode
SI1 5! 128bit Output
S02 ——— SIG
BK2 _| [ 1/VDRV2 K51\ DRV4 CLKG
LAT2. /128b1t i v)—r| BRI —2 | FYwy R 64bit LATG
CLK2y! Dyriver DRV2 Anqde Display Pattern| Grid Driver DRV4 BKG
SI2 5] 128bit Output 64bit Output SOG
803 ——
BK3 > R 7’]’/.\ DRV3
BKA LAT3._ | 128bit /7 7 )—K
Eﬁl;i CLK3y! Driver DRV3 | Anode
SIA SI3 51 128bit Output
CIG - VFD O¥REh[EIE ] : CIG - VFD Drive Circuit Example
RH =22Q
CH=0.1uF
CDD=0.1u4F
CPU CIG-VFD RH
SIG SIG VETTI _L
CLKG CLKG i
VDD ¢
LATG LATG “Toon | VDD-L.VH
BKG BKG T - T :
Open ¢ SOG PGND ‘j_I %
LGND
SIA SIA
<
CLKA CLKA Fl A
LATA LATA Ef
BKA BKA P2 o)
Open ¢ SOA

¥ 1). VH OEFIHEF(22 Q). VEVDD FD /1 X7 4 NVF—RANRAAERTBETT. INSREE
BAKE LOEEZRETHAREENH D ETOTERS LI,

7 92). ABPOIC EEFEMOR—AN TR, BEAEHT 2 XD BAR—TEZREDMHTZNT IS,

I 9) ABRITIC 2EDFNA ZATTIC OBEE— R a— Me— RTINS 2 ERHFFT2HRL X7,

Notel). The series resister (22 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 unders1de of
the base glass on which the IC chip is mounted.

Note3). This product is the device which mounted IC. It is recommended des1gn1ng the circuit coping with
the destructive mode (short mode) of IC.

I Type No. GP1180AI
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7w RAF v > F—4 : Grid Scan Data Protocol

AFy LI | BRTD YR TV RO F2/F7 #4225 ON/OFF timing of Grid
Grid Scan Timing | GridSelect | 1G | 2G | 3G | 4G [ 5G | ---| 41G | 42G [ 43G | 44G
T1 1G&2G H H L L L L L L L
T2 2G&3G L H H L L L L L L
T3 3G&4G L L H H L L L L L
T4 4G&5G L L L H H L L L L
T41 41G&42G L L L L L H H L L
T42 42G&43G L L L L L L H H L
T43 43G&44G L L L L L L L H H
TUw RAFY >DOF A2 F%—b : Grid Scan Timing Chart
Grid No. tp _)'_—f-<— tblank
1G I L
2¢ — 1 W 1 L
3G U
4G | TR T 2 —F 4TI,
The following is Duty Factor
41G I at the operating.
42G L / to
43G | | Du= (tp+ tblank) X Tn
44G ‘ l
Anode No.
AB & C seg il ] -
D,E & F seg 1 1
A & B seg 1
Timing No.| T1 | T2 | T3 | T4~ T40 | T41 | T42 | T43 | T1
¥4I F+¥—b : Timing Chart
GridSean Tp 19 [ 12 [ 78 [ T4 ] -] Tx [ - [Tws[To2[Tn1] Tn [T1
iming /,J ) I\
Timing Tn Tx1 | Tx ] Tx+1
cx U (UUUUUUwy uuuuuyyy
s D0——HO0000000-——00000000—HDC
LAT M [
> «— 500ns Min
f/{ 227 : Dimming > < 5.0 45 Min
BK | I I
tp _ | thlank | tp | thlank | tp
Eal| -« Coat -«
(BK) | i L
tblank | tp L tblank \L tp

75 %% L Blanking Time __L_/

¥1) F-yEEALBLINL CLK 2 High ICLTBWTTFE N,
Notel) When you don’t write the data, CLK should be set to High.

HYD U RAFY 2 E2BLELENESCLTTFEN, #LELESEGIVE DMEARE T AEBNH D ET,
Note2) Grid Scan must not be stopped. It may cause permanent damage to VFD.

B % Type No.GP1180AI
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Vacuum Fluorescent Display Quality Inspection Standard

2t — ==+ 3
% \5' EI’ s O BT E’E

General —fi%

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

Inspection Condition #REEH

Item Condition

(DVFD Operating Condition. Typ. Recommended Condition
VFD EREh&H HRETYP. BREIEH

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

under brightness of 90—110 Ix.
Futaba BEFIEBETEE I I/IL4—EELTI30cm®D
RS, 90—110 Ix DEIFEEIZT, BEAHIET D,

(B)Defect Point Definition
AR EDREAZE

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

BRERXILEICSL. AEHREOLRETIEDLET S,

24 Type No.
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Individual Quality

Standard {E Bl 5h & H#E

[tem Phenomena Criterion
IHH RBE FIFERAE
"|Spots(Black spot)on the lighted [1.A device with a black spot, peel off or scratch exceeding
segment due to dirt or dust. ® 0.3mm should be rejected, within a range of ©®0.2~
(DForeign BT AURDOBE KD ®0.3mm should be fault, less than ®0.2mm is ignored.
Particles* HAELT(ER) POIMMEBADIYIEIFRET S,
Black Spot* ®02mml L PO3mmU FIERBEET B,
Printing Error N/ Po2mmEFDOMIIEHICHHLTREET S,
ZY- 2R [ [}\ 2.Dot pattern is less than 0.5mm squear or same area (0.25mm?),
FMRIFR — . a device with a black spot, peel off or scratch exceeding

30% should be rejected, within a range of 20%~ 30%
should be fault, less than 20% is ignored.
0.5mm# Rk E 1= (FA L EHE (0.25mmIU T DIJ/BAIZOWNT
FyrHYDEEEINEBADILDIETRET D, |
HHZE20~30%DEDNIERRET Do
HSHFE0%REIRRET S,
3.0ne spot on the same segment, or maximum 3 points in
a display is to be allowed. i
REFETAUMIABERETC. T AVMISERETE
B@mEd S,

@lrregularity of
segment shape

Partial irregularity on a segment.

BT AV MR DER S BIM

1.Acceptable size of irregularities with respect to
the segment width(L).

2 AVMELIZH YT SMLDFETIE.

by printing b b a=0.3mm max., b=0.3mm max.,acceptable. V
error. aY : %J! a=0.3mm Ll F.b=0.3mm ZRM&ET S,
B VINLITLE L %2 |2In case of the (L) below 0.5mm wide,the acceptable
ERIA R H H H |_| : irregularities is a=1/2max. of the segment width(L).
i, 25 A MELD0SmmEL T DIEE L,
aS1/2LEBRET D,
®Uneven Partial dark area on the lighted No significant irregularity of luminance is acceptable.
luminance segment. , ELLVEmEE,
BELD FEAEOBAOWEEEE
Shaded area appeared on the 1.Shaded Segments up to 1/3 of the segment width
edge of segments are accepted.
@Shaded BT A NHREDHF S AUMELD/IETERRET S,
Segment . 2.In case of a segment below 0.5mm wide, the acceptable
Fhi o — [l shaded segment should be up to 1/2 of the segment width,

h Tl

fBL. L==05mm®DIFEHIF, 1/212Z BReETD.

(BExtra lighting
ELHE

Undesirable lighting area or points,
a star dust or a bright spot due
like to extra phosphor particle.
FHINB UAANDBEIRATE
ICLBEBK EBRERKOTERL

Extra lighting which can be clearly observed through
the specified filter should be judged as a defect.
EEITAINE—EBLTARERLDIT-ZTYHDYE
FRET S,

®Scratch/Stain
on/in glass

HSREG BN

A scratch,dent,or foreign particles
such as stain,attached on the
surface or the inside of the

front glass.
JAVKISANE - RED
HSRABENE., VIFDEYE

1.Scratch which can be clearly observed through the
specified filter should be judged as defect.
JBEMM-ZBLTED I >ZYHIEZMETRET D,

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

TRROE EN%FiL OELRFHELT D,

@Chip on the For chip on the front glass and Refer to the next page.
front glass and |base plate, refer to the next page.|RE SR
base plate ASARIFHZDOWTIX. RESR
HIARIT

24 Type No.
GP1180AI




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

Definition
iE 2

Judgment Criterion

Black frame E#

[

Sealed area

S

Side glass
HARHR

™~

: depth of chipping
RiTOBRITETIE

: length of chipping
RO RS TE

: chipping size in relation to thickness of
the side glass.
HARREISH T HRITTE

: package width (length wide)
’ir—iE (RiIDAR)

FiEEE
1) Chipping size Spec. RIFTMD~f EFRHE(mm)
VFD:a FLVFD:a b c
L=100| within the | 3.0max. [ 10max.|1/3max.
black frame
ERLUN
L>100| within the | 3.5max. |15max.|1/3max.
black frame
EBRLA
VFD : vacuum fluorescent display

HARTE
FLVFD :Front Luminous Vacuum Fluorescent Display

ATERAREARTE

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

aTEMNImmEFHDBHEER R ELELY,

3) A chip area covered with sealing cement should
not be counted as defect point.
HEMORITIE. RIFTORIZEHBEEAVDRA
LTLRIER RELTLY,

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

EREEATHRBAORITHIEITETRMET D,
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