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Specification of Vacuum Fluorescent Display NORITAKE ITRON CORPORATION Sheet 1/11
DS23696 Ver 1.08
RE ~Ttem No. Rev. |Spec. No. Date(M-D-Y)
0 P-R Jun—22-05
M N 2 8 0 3 2A 1 P-R1 Jun.~30-05
2 P-R2 Jul—26-05
‘ 3 P-R3 Mov.—23-05
3E FH3E#E .~ Application standard  [Fi#8No..~ Standard No. 4 T-R: Jan.~17-06
HAEFTEEBEEAEBESRE A
Reliability Test Condition TT-03-3065A
BREEREHARSE 0337
Quality Specification TT-93-3336D
£ 5w ix A B k& .~ Absolute Maximum Ratings
|H k= mF ER Bifsf
Parameter Symbol Terminal Ratings Unit
Z4IAVBIE Ef F1, F2 76 Vac
Filament Voltage 1)
A yOERER
VDD1 VDD =0.3~0. Vd
Logic Supply Voltage 2) 03~65 c
TARATUVAEREE
\VpD2 -0.3~
Display Supply Voltage 2) VbD2 P 0.3~60 Vde
5=
ANBE vin | SECLKLAT. |y 03~Vop1+403 v
Input Voltage 2) BK
t N EE . Vourt S0 Vss—0.3~VoD1+03 v
Output Voltage 2)
=3
REFRE Ts — —50~+85 °c
Storage Temperature
Notes:
1) Rii50HzFE = [X60HzD EZNE . .~ Effective value of AG 50 or 60Hz.
2) Vss=QVZEHELLT-{E, ~Voltages based Vss =0V
HESE B E 5%~ Recommended Operating Conditions
|B =1 s SE¥% .~ Ratings B
Parameter Symbol Terminal MIN TYP MAX Unit
1T rABIE
Filament Voltags 9 Ef F1, F2 57 63 6.6 Vac
BUOYOERERE
1 1 X | .
Logic Supply Voltage 2) VDD VED 45 50 55 Vdc
FARATUVAEREBT
Display Supply Voltage 9. 3). 4) VDD2 VDD2 450 550 58.0 Vdc
TASA AT REE — - — -
Filament Bias Voltage Ek o0 Vde
i B
IR SR To - —40 - +85 °c
Operating Temperature
Notes:
1) ZHE50HzE = I1Z60Hz2DERE . .~ Effective value of AC 50 or 60Hz. VDD2
2) BRI —4H A .~ Power Supply Sequence
VDD2@ENINhIE, VDD1ETA—T 47 RIE, 45VEBICLANIE, ¢
VDD should be applied and higher than 4.5V when applying VDD2. GND Level oN OFF

VDD2OEERAIIVDD1ERAREIZVODIDFAE THL L.

VDD1 and VDD2 should be on at the same time, or VDD2 should be on after VDD1 is on.

VDD1DEEENLVDD2LFFFE/[LVDD2OERETH L L,
VDD1 and VDD2 should be off at the same time, or VDD1 should be off after VDD2 1s off.
3) BHRIITEERR=22Q DIEAZBSEHHLET, “Ro=22Q to be connected in series.
4) FRERBFLDO-OFT (A —FBALTTEL,

The diode insertion is needed for the backflow current prevention.

Power supply sequence

#0.64-6-155-A AL
DSA4 - 2042




MN28032A Sheet 2/11

E SRR Electrical and Optical Characteristics
At typical operating condition, all segments turned on, fCL.K=4.0MHz, Ef=6.3Vac, VDD1=5Vde, VDD2=55Vdc, Vss=0V
unless otherwise noted.

EHB e EITHEBREN E 1% Ratings BT
Parameter Symbol |Test Condition MIN TYP MAX Unit
= I, L
24T AR ¥ |vDDI=vDD2=0V| 1350 | 1500 | 1650 | mAac
Filament Current
AU OBRER fCLK=4.0MHz _
Logic Supply Current nl PP" lvbpizsvde 20 0| mA
TAATVAERER Average from _
Display Supply Current, 1) [DD2 T1to T94 150 300 mA
HURILAHZERE 08X
- VDD1
H-Level Input Voltage VIH vDD1 DD v
LLNIVARERE _ 0.2x
I -Level Input Voltage ViL Vss vDD1 v
HLURILABER - - -
H-Level Input Current IH VIH=VDDI 5.0 HA
LLRJLAFTER VIL=Vss _ _ _
L-Level Input Current L VDD 1=5Vde 400 2500 35 HA
R Ta=20°C )
50 —
L%urjlnéngce »l " o/ TRe1/96 3 (500) cd/m
Color of illumination Green [G]
Notes:

2 ()OREFSEEEEE TS,
( ): Reference Only

HMmMYFLI_E DT EE ~ Caution
CERBAR. RRSEIFIZV I SRAZARESYFEINTODIHAZBTHELTTEL,
BIZEREBIZBWT. 55 2ENRALAELIZESHBYFET .,

After turning on the VFDs, clear shift register and latch before display pattern is appeared.

Unexpected working may be happended, especially, under high temperature condition.
HBGEFFERALEZESTHY., BhORBEORE ERICKUREBET HLAHYET,
CEAICHSTIIRBICIERETSLY,

Avoiding unexpected working because of rising enviromental temperature, consider to dissipate
the heat.
HBEHE TTOTHERICI S TEERBOLET. HEORRAICEYET,

Precautions should be taken to minimize the possibility of static charges occurring during handling
and assembly of the VFDs.
CHNAEEOEHIE DY, BERTEET, RIO—ILORIJ—tr (13—, R)—TE—FED
HEEMA TOIERESEIOHLET,

Avoding burn—in problem because of fixed pattern, scroll, screen saver or sleep functions are
recommended.

BTl .~ Announcement
HOWRBENA,. THBEOABTEEWHYIKEETHIEMAHYET, FHOTTETSLY,

This specification is subject to change without notice.
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E B [51 B8 1.~ Example of Block Diagram and Drive Gircuit
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i FHEBEER B~ Function Table
i HREE EiEA
Terminal Function Description
5 ERYTT—FEYAH,
s The serial data at the rising edge is read by
CLK IRYIA DT the Shift Register.
Shift Register Clock Pin TIWTFy7ERNE
Internal Pull-High resistor
H- ON (High Level)
SI TF—EANImF L: OFF (Low Level)
Serial Data Input Pin TITPyTHEnGL
No internal Pull-High resistor
IBETHAYTRRE A,
- o s The Shift Register data is put on hold at the
LAT FUFINIILAA N F falling edge. & P
Data Latch Control Pin FTITyTEinL
No internal Pull-High resistor
H- Display OFF
BK TS5 %09 A him+ L: Display ON
Display Blanking Pin FIWTYTERNE
Internal Pull-High resistor
Vss GND¥F Ground Level = OV
Ground Pins
12 A NEREA NIRF
F.F2 Filament Voltage Input Pins 6 3Vac TYP
VDD Aoy TREIRMEF . 5Vdc TYP
Logic Supply Voltage Input Pin
voor  |TARILABRBEAIRT  |oovue Tvp
Display Supply Voltage Input Pin _
< F— S AT TR R BRI R,
Serial Data Output Pin For grid scan watch dog use only.
NP /It EEHYFER A,
No Pins There is no pin.
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ACH:tE~AC Characteristics
tCCK
WCK
CLK / \ /
tWCKL
]
|
DS
|
tDH
" tCL tLC
LAT

AHESEH . Input signal conditions
(DIRNE : VSS~VDD 1.~ Amplitude: VSS—VDD1
(D5 : VDD1(D20% 45 K U80%F HH#E LT B, .~ Measurement:It is based on 20% of VDD1, and 80%.

IWLH

ARZLEVT Input timing Symbol MIN | TYP | MAX] Unit
CLKJEI#H Clock cycle *1| tOCK 200 — | — | ns
CLKELAJL/SLAEE Clock H-level pulse width *1| tWCKH 80 — | — | ns
CLKIEL A JL2SJLANE  Clock L-level pulse width 1| tWCKL 80 — | — | ns
TRty rFPyI B Data setup time *1 tDS 40 — | = | ns
T—3F—JLFEFRA Data hold time *1 tDH 40 — | = | ns
LATS L ~JLEE Latch H-level width *1 tWLH 300 — — | ns
CLK-LATEIERFM CLK-LAT delay time |
(E/SNEN1ERE) (for nomal operation) *l tCL 2.55 #s
LAT-CLK:E ERF ] LAT-CLK delay time  *1 tLC 120 — | =] ns

Notes:

1) BREMEILED®. FTEREIEEIZSL,
- T—AEETAHBERS. CLKITHL AL THEI L,
‘LATHASHL AL EDBKALL R DB, CLKEL—HLARJLITEZGINC &,

Refer to the following notice to avoid data error.

*Keep CGLK H-level in

principle.

-Do not change CLK L—H while LAT is H and BK is L.
2) LATIE, 7L RIRIESR/DREL ., TR TZ 3 TREBK=HIZANTT LY,
BRAZV G Fo—tETSET0,

LAT pulse (LAT=H) width should be minimize and input while inter—digit blanking (BK=H).

Refer to Timing Chart.
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BAZ 4 F—FFl.~Example of Timing Chart

TR»
Grid Timing T4 | T T2 | T3 | T4 | - | Tn | - | TO1 [ T92 | T93 | T94 | TI
i i
Timing Tn Tn—1 * Tn * Th+l
: l ' i i
BK Display OFF Display ON Display OFF
Inthr-Digit Blank{ng Intkr-Digit Blanking
1

24 s MIN i

LAT

1

oax

sI )
(Data for Tn+1)
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1
1
1
i
1
1
1
i
1
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|
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I
|
|

™~
,
i
H
H
;
[l
oo
co
'
af___.__._ N S S

=

iBK 1.}
>)

Notes:

1) "tp"B&U "BK L, TR —AHPHNT—ETHH L. HBEE—EICRDIES)
The tp and tBK should be settled in one period of TR.

2) 5L OEFIEDSE. X L—1/TRIZ120Hz L EZHELFET .
120Hz or higher frequency of refresh rate (1/TR) is recommended to avoid display flickering.

3) JUIRREN B EE T TS0, VRDARIET HRAICEYET,

Avoid stopping Grid Scan. It may cause permanent damage to VFD.

4) BK/SYLRBK=HMEZZE LS HBEEZETIHE L. CLKEBKOBERISHE - TS,
Refer to timing rule between CLK and BK when dimming the luminance intensity by
controlling/extending BK=H pulse width.

5) BRAMFLED-OEF(ITBICHEI S F 7 ®HEANTIZEN,

Inter—digit blanking (*) to avoid ghost illumination in the next grid
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IR PR AEY Y TIE,~ Shift Register Assignment

EE¥.~Upper Row F—45& %5 ~Data No.
TE¥.Lower Row Y 24T~ Assignment

1 2 3 4 5 6 7 8 9 10 | 1 12 | 13 | 14 | 15 | 16

NC | G95 | G94 | G93 | G92 | G91 | G90 | GBY | G883 | GB7 | G86 | G85 | G84 | G83 | G82 | G81

17 18 | 19 | 20 | 21 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 32

G80 | G79 | G78 | G77 | G76 | G75 | G74 | G73 | G72 | G71 | G7D | G69 | G68 | G67 | G66 | G65

33 | 34 + 35 | 36 | 37 | 38 | 39 | 40  #H 42 | 43 | 44 | 45 | 46 | 47 | 48

G64 | G63 | G62 | G61 | G60 | Gb9 | G58 | G57 | G56 | G55 | Gb4 | G563 | G52 | GB1 | G50 | G49

49 | 50 | M 52 | 53 | 54 | 55 | 56 57 | b8 | 59 60 | 61 62 | 63 | 64

G48 | G47 | G46 | G45 | G44 | G43 | G42 | G41 | G40 | G39 | G38 | G37 | G36 | G35 | G34 | G33

65 | 66 67 68 | 69 70 1 72 | 13| 14 | 75 | 76 77 78 79 80

G32 | G31 | G30 | G29 | G28 | G27 | G26 | G25 | G24 | G23 | G22 | G21 | G20 | G19 | G18 | G17

81 82 | 83 | 84 | 85 | 86 | 87 88 | 83 | 90 | 91 92 | 93 | %4 | 95 | 96

G16 | G15 | G14 | GI13 [ G12 | G11 | GI10 | GO | GB | G7 | G6 | G5B | G4 | G3 | G2 | G

97 | 98 | 99 | 100 | 101 | 102 { 103 { 104 | 105 | 106 | 107 | 108 | 109 | 110 @ 111 | 112

32d | 32¢ | 32e | 32b | 32f | 32a | 31d | 31c | 31e | 31b | 31f | 31a | 30d | 30c | 30e | 30b

13 114 | 115 | 116 | 117 | 118 | 118 | 120 | 121 | 122 | 123 | 124 | 125 | 126 | 127 | 128

30f | 30a | 29d | 29¢ | 29¢ | 29 | 29f | 29a | 28d | 28¢c | 28e | 28b | 28f | 28a | 27d | 27c

129 | 130 | 131 | 132 | 133 | 134 | 135 | 136 | 137 | 138 | 139 | 140 | 141 | 142 | 143 | 144

27e | 27b | 27f | 27a | 26d | 26¢ | 26e | 26b | 26f | 26a | 25d | 25c | 25e | 2Bb | 25f | 25a

145 | 146 | 147 | 148 | 149 | 150 | 151 | 152 | 153 | 154 | 155 | 156 | 157 | 158 | 169 | 160

24d | 24c | 24e | 24b | 24f | 24a | 23d | 23c | 23e | 23b | 23f | 23a | 22d | 22¢ | 22¢ | 22b

161 | 162 | 163 | 164 | 165 | 166 | 167 | 168 | 169 | 170 | 171 | 172 | 173 | 174 | 175 | 176

22f | 22a | 21d | 21c ; 2le | 21b | 21f | 21a | 20d | 20c | 20e | 20b | 20f | 20a | 19d | 19¢c

177 | 178 | 179 | 180 | 181 | 182 | 183 | 184 185 | 186 | 187 | 188 | 189 | 190 | 191 | 192

19¢ | 18b | 19f | 19a | 18d | 18¢c | 18e | 18b | 18f | 18a | 17d | 17c | 17e | 17b | 17f | 17a

193 | 194 | 195 | 186 | 197 | 198 | 199 | 200 | 201 | 202 | 203 | 204 | 205 206 | 207 | 208

16d | 16¢c | 16e | 16b | 16f | 16a | 15d | 15c | 15e | 16b | 15f | 15a | 14d | 14¢c | 14e | 14b

209 1 210 | 211 | 212 | 213 | 214 | 215 | 216 | 217 | 218 | 219 | 220 | 221 | 222 | 223 | 224

14f | 14a | 13d | 13¢c | 13e | 13b | 13f | 13a | 12d | 12¢ | 12¢ | 12b | 12f | 12a | 11d | 1l¢

225 | 226 | 227 | 228 | 229 | 230 | 231 | 232 | 233 | 234 | 235 | 236 | 237 | 238 | 239 | 240

11e | 11b | 11f | 1ta | 10d | 10c | 10e | 10b | 10f | 10a 9d 9¢ 9e 9b 9f 9a

241 | 242 | 243 | 244 | 245 | 246 | 247 | 248 | 249 | 250 | 251 | 252 | 253 | 254 | 255 | 256

8d 8c 8e 8b 8f 8a 7d Tc Te 7b 7f 7a 6d Gc Ge 6b

257 | 258 | 259 | 260 | 261 | 262 | 263 | 264 | 265 | 266 | 267 | 268 | 269 | 270 | 271 | 272

6f Ga 5d 5¢c Se 5b 5f Ha 4d 4dc 4e 4b af 4a 3d 3c

213 | 2714 | 275 | 276 | 277 | 278 | 279 | 280 | 281 | 282 | 283 | 284 | 285 | 286 |, 287 | 288

3e | 3b 3f | 3a | 2d | 2¢ | 2¢ | 2b 2f | 2a 1d e | 1e | 1b if la

IN ouT

Sl DO1 | DO2 | DO3 | DO4 | DOS D0O284|D0O285|D0286]D0O287|DO288 SO
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F AL & T, Pin Assignment

Pin No. 1 2 3 4 5 6 7 8 9 10 11 12
Assignment | F1 Fi Fi NP NP_|VDD2| Vss | Vss | CLK | BK | LAT | SO
Pin No. 13 14 15~74 75 76 77
Assignment | VDD1 Sl NP F2 F2 F2
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