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Rev. |Spec.No. | Date (M-D-Y)
0 P-R Aug. -24-01
ten o, MN12864K PR e —29-01
2 P-R2 | Oct.-02-01
HRBRE #H#ENo. 3 P-R3 | Nov.-13-01
EARTEMASRRE  [TT-93-3336
HAZRTE AR TT-99-3050A
B ERE R EEREAERETT-91-3602
B AERE  Absolute maximum ratings Ta=25°C
5 B His=a r E O By
Parameter Symbol| Terminal Rating Unit
4S5 RERE Filament volt. Ef |F1-F2 Note 1 3.5 Vac
BEEE Storage Temperature Ts —_ —50~+85 C
ATy TREE Logic supply volt. VDD | VDD Note 2 ~0.3~6.5 v
BD|T4A7LAEHRERE Display supply volt. VD2 | VDD2 Note 2 —0.3~53.0 v
R AnEE Input volt vin o O LA | vss—0 3~ vmi+0 3| v

Note 1 : 3&iF60/60HzDEZH{E.,
Note 2 : Vss=OVEEMEL L 1-{E,

Effective value of AC 50 or 60Hz.

Voltage based Vss=0V.

EBR—47 A BD Power-supply sequence.

Note 3: VDDR2OERIZAIZVIDI L EREIEVIDIDBRARTHIZ L.

VID1OEREM (L VID2 & FRFE T VID2OEHRETHDZ &,

Voon2

VDD2DENhORR(E, VDD1ZEI0-T409 RiE. 4. VERFIC LRI &,

vDD1 and vDD2 should be on at the same time, or VDDZ_/ J

should be on after vDD1 is on.
VDD1 and vDD2 should be off at the same time, or VDDI
should be off after vDD2 is off.
VDD1 should be applied and higher than 4 5V when applying vDDZ.

Vom

1A

oy

Fig. 1

CHE FEFULSTTOTHESOBRYBRWLZE+S ISFESBENLET,
CAUTION : Precautions should be taken to minimize the possibility of static charges
ocoeurring during handling.

COHBEORBREEMY LGS ERT L ENBYETOTITET S,
This specification is subject to change without notice.
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e BNYES  Recommended operating conditions
I H s & ¥ & IMNE £im X|Hfu
Parameter Symbol Condition MIN TYP MAX | Unit
T4+ NEE Filament volt. Ef [See Fig.2 Notel| 2.6 2.9 3.2 | Vac
ALy EREE Logic supply volt. | VDDI See Fig.1.2 Note23! 4.5 5.0 55 v
T4 ATLAERER Display supply volt. \/DD? |See Fig. 1,2 Note 235 45.0 50.0 v
ANERE Input Volt. VAN 0 — VDD1 v
N TABRE Filament bias Volt. Ek [See Fig.2 Noted | 3.5 4.0 4.5 v
BD 2Oy BAE#E Clock frequency fCLK See Fig.3 — — 5.0 | MHz
% (2094 JLAME Clock pulse width | twClK [See Fig.3 80 — — ns
FT—RERERE  Data setup time t DS |See Fig 3 40 —_ — ns
T2 REEE  Data hold time tDH |See Fig.3 30 — — ' ns
SwFsLAEE  Latch Pulse width twL |See Fig.3 300 — — ns
1Sy FiEkiEl  Latch setup time tLS 'See Fig.3 250 — — ns
S FREERE  Latch hold time tLH [See Fig 3 120 — — ns
E{EB Operating Temperature To — —40~+85 °C
Note 4 : 7435V Fb3VALYE-4y7" (CEQNT B2 &, With respect to filament cennter-tap (F.C T).
Note 5 : BRHIBEF I RI=22Q%#HAT S &, RD=22Q to be connected in series
BRI ERNEME Electrical and optical characteristics
At typical operating condition, all segmemts turned on, fCLK=2WHz Ta=—40~~85°C WS§S=W unless otherwise noted,
I B k=2 TR REH = MR £ 8 K| B
Parameter Symbol Test conditions| MIN TYP MAX | Unit
T4S5AVMER Filament current 1§ All segment off 248 0 | 275.0 | 303.0 | mAac
Vo =Vopz=0V Note 1
0o wv 2 BIREF Logic supply current IDD1 ¢ fok=2MHz notes — 4.0 8.0 mA
T+ AFTLAEBEEF Display supply current 1 DD2 Note 6 - 20,0 | 30.0 mA
HL AN AAE Hi-level input current 14 | VIH=VDM - -_— 50 LA
L L-AJAAER Lowlevel input current T |VIE=VSS -250 ~70 -35 HA
BD{HLRLAHQEE Hi-level input volt. VIH Vst 4 — v DD1 Vv
2 | LLRANLAAERE Low-level input volt. VIL VSS —_ vss+0L7| Y
EeE Luminance Ta=25°C .
LG Fe3Du=1/44 350 (800) — cd/m
Eimn =) Color of illumination Green (G)
Note 6 : ESEEER2. RE L%éﬁft‘tt( ERBYET.
Ipp; and Iy, may be changed after evaluating the engineering samples.
E#ge Terminal function
=z Bk
F1, F2 T4 A FEREAD Filament voltage input
NP J—E No Pin
CLKe LIIRLTURELOYY Shift register clock
CLKa
S E SYFLF—5 AN Serial data input
S0 . — i
BD SO i UTNT—3HN %Isorrlzt!iddiggn (\)vl;jc:glgdzg use only)
%2 LATg — - .
F—45vyFax kAO—J) Data latch control
LATa
s s F4RFLALTS52424 Display blanking input
V'ss g5 K Ground
VDD 1 ALvyH2EBRERAAN Logic supply voltage input
VDD2 TAATLALAEBRAN Display supply voltage input |DSA4-2082
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_ L/R=0PEN
CLKg
Sl2___ 5 48 bit
H lﬁﬁgg Grid |- GRID
E_!Sng Driver |NC4bit F1 Y
CPU
L/R=0PEN
CLKa . Ef F.C.T. AC
Sia s 384 bit .
IB.Q:a Anode | ANODE 128x64 Dot Matrix
(502) > Driver il
F2
Voo1  Vobz Vas F
1T L DA I Ek
Voor T — Vom v
Fig.2
ACHME BD AC Characteristics/BD
K 1/ f CLK
. ——
CLK \ ' \ /
t wCLK
£ DS tDH
Sl
(INPUT)
tLS tLH
LAT \
twl
Fig.3

Note 7 - BREIERALLD S, TRORIIDODVTIEIET &L
Please be careful about the following point for prevention of operation
» TR EAARELSMICLKEHIighiZ L TEWNWTT ELY,
When you don't write the data, Please set CLK to High.
F T S ERAAHPIEIBKE T IR TT S,
Please don’'t change BK during data transmission.
s LKA LowD R BETBKE T S HLRLVTTEL,
When CLK is Low, please do not change BK.
» LATA®High (H) B 2BKALow (L) DREECCLKZEL—HIZL G W TT &L,
When LAT is High and BK is Low, please don't change CLK from Low to High.
Note 8 : BKIZEA L TIXH{3V) Fr-MAlZE ZSBT SLY,
Please refer to the Data transfer timing chart about BK.

DSA4-2082
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FYw FRF¥F>r»vB&EUP7/—FET—4 Grid Scan and Anode Data Protocol

AEw R IR F/—F
s43u5| HyyE 7 R F—4
Grid Scan Grid Grid Output Anode Data
Timing Select Gl | G2 | G3 | G4 | G5 | G6 | --- | G40 | G41 | G42 Protocol
T43 G43, 644 LIL{L{L]|L]JL L|L | L .
T1 Gt, G2 L{L]|L]|L L|L/|L|L L} Notel0
T2 G2, 63 L|L}|L L|L|L|L | L} Notell
13 G3, G4 L LIL/|{L|L L] Note 10
T4 G4, G5 L L|L|L|L]| L] Note11
T5 G5, G6 LIL|L]|]L L] Notel10
T40 G40, G41 LLiL|L!L|L
T41 G41, G42 L] LL}JLiL|L
T42 G42, G43 L{L ;L L L |L
T43 G43, G44 L|L L|L LJ|L
T1 G1, G2 ' HH | L |L|L]|L
Note 9 :LidlLow(OFF). HiZHigh (ON),
L=Low Level, H=High Level
Note 10 : &4 2 V5 AMa, b, ¢Fl Fv FZBIRATsE, OB, d e T3 F v FELIZ L TOFF,
Set data ON(H) or OFF{L) for anode group a (ia to 64a), group b (ib to 64b),
and group ¢ (1c to 64c) in the selected Grids in this timing
Then other anodes d, e, and f should be all OFF(L).
Note 11: 24 2 U ADd, ¢, f%] Fv FZ:B#IRATRE. D, a, b, ¢F| Fv FIELIZ U TOFF,
Set data ON(H) or OFF(L) for anode group d {id to 64d), group e (le to 64e),
and group T {1f to 64f) in the selected Grids in this timing
Then other anodes a, b, and ¢ should be all OFF(L).
Note 12: 24 = U RDa, bF| Fv +%2RTTEE, —OFF. ¢, d e, TF Fv ELIZ L TOFF,

Set data ON(H) or OFF(L) for anode group a (la to 64a), and group b (ib to 64b)
in the selected Grids in this timing

Then other anodes ¢, d, e, and T should be all OFF{L).
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B4 34 Fv— 5 Timing Chart Example

TR

(73 ]
- i
Grid Scan Timing 743 | 11 | T2 | T3 | T4 | - Tn | -~ | 141 [ T42 | T43 | Ti_| T2
Timing Tn Tn-1 | %] Th [#] Tns
11 o
| e Lo
1 ]
Slg v 1 Data No.t Data No48
—— |
ClKe LU ML IRIRIN]N vl
]
LATg 1l I
' tp
Sia D iDataNoy Data No.364 ) )
] 1
— 00000000 —
CLKa VLU TN NN P
i .
LATa i1 Hlk
BKe. BKa m % =Inter—digit Blanking :|
5 i sec.MIN 5 it sec.MIN

Note 13 : —E® " TR"HTIE"tp"Z—FITL TLEELY,
The “tp” should be settled in one period of “TR”
Note 14 : BEDEFHILOF=H. Ty FAF v BEH (1/TR) (F120HzLEIZLTLEELY,
Ty FREY URBLELAENESIZLTLEZL, FE LSS EVIAMEARES S
BERENBHYET,
120Hz or higher frequency of refresh rate (1/TR)} is recommended to avoid display
flickering. Avoid stopping Grid Scan. |t may cause permanent damage to VFD.
Note 15 : COWMDZEELAT g ITERRAIL—HICLTHEET,
In this case, the LAT g shall be always set "H".
Note 16 : * )T S v F T EZANTTEL,
Inter—digit blanking to avoid ghost illumination in the next grid.
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STRLTURAEBYHT Shift Register Assignment
LB Upper Row | 7—%No. Data No.
TE¥ Lower Row |Z|Y 3T Assignment

7/—E K343 Anode Driver (384bit)

7 2 3 4 5 6 7/ 8 9 jo | 11|12 13| 14715, 16

la | 1f | 1b | le | 1c | 1d | 2a | 2f | 2b | 2¢ | 2c | 2d | 3a | 3f | 3b | 3e

171 18| 19 | 20 | 21 |22 | 23 | 24| 25 26 | 27 | 28 | 29 | 30 | 31 | 3

3c | 3d | 4a | 4f | 4b | 4e | 4c | 4d | 5a | 5f | 5b | 5e | 5¢c | 5d | 6a | 6f

331 34 | 35 | 36 | 37| 38| 39 | 40 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48

6b | 66 | 6c | 6d | 7a | 7f | Tb | Je | Jo | 7d | 8a | 8f | 8 | 8e | 8¢ | 8&d

49 | 50 | 51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 | 59 | 60 | 61 | 62 | 63 | 64

9a | 9f | 9b | 9 | 9c | 9d | 10a | 10f | 10b | 10e | 10c | 10d | 11a | 11f | 11b  tle

65 | 66 | 67 | 68 | 69 | 70 | 71 | 72 | 73| /4| 75 76 | 77| 78|79 | 80

11c | 11d | 12a [ 12f [ 12b | 12e | 12¢ | 12d | 13a | 13f | 13b | 13e . 13¢c | 13d | 14a | 14f

81 | 82 | 83 | 84 | 85 | 8 | 87 | 88 | 89 | 90 | 97 | 92 | 93 | 94 | 95 | 96

14b | 14e | 14c | 14d | 15a | 15f | 15b | 15e | 15¢c | 15d | 16a | 16F | 16b | 16e | i6c | 16d

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

17a | 17f | 17b | 17e | 17¢c | 17d | 18a | 18f | 18b | 18e  18c | 18d | 1%9a | 19f | 19b | 19e

113 7114 115 116 | 117 118 | 119 120 | 121 | 122 123 | 724 | 125 | 126 | 127 | 128

19¢ | 19d | 20a | 20f | 20b | 20e | 20c | 20d | 21a | 21f | 21b | 21e | 21c | 21d | 22a | 227

1201 130 | 131 1 132 | 133 | 134 | 135 | 136 | 137 | 138 | 139 | 140 | 147 | 142 | 143 | 144

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

145 | 146 | 147 | 148 | 149 | 180 | 151 | 152 | 153 | 154 | 155 | 156 | 157 | 158 | 159 | 160

26a | 25f | 25b | 25e | 25c | 25d | 26a | 26T | 26b | 26e | 26¢c | 26d | 27a | 27f | 27b | 27e

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

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

J77 1 178 | 179 | 180 | 187 | 182 | 183 | 184 | 185 | 186 | 187 | 188 | 189 | 190 | 191 192

30b | 30e | 30c | 30d | 31a | 31f | 31b | 3le | 31c | 31d | 32a | 32f | 32b | 32¢ @ 32¢ | 32d

193 | 194 | 1951 196 | 197 | 198 | 199 | 200 201 | 202 | 203 | 204 | 205 | 206 | 207 | 208

33a | 33f | 33b | 33e | 33c | 33d | 34a | 34f | 34b | 34e | 34c | 34d | 35a | 35 | 35b | 3%5e

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

35c | 35d | 36a | 36T | 36b | 36e | 36c | 36d | 37a | 3/f | 37b | 3Te | 37c | 3/d | 38a | 38f

225 | 226 | 227 | 228 | 229 | 230 | 231 | 252 | 233 | 234 | 235 | 236 | 237 | 238 | 239 | 240

38b | 38e | 38c | 38d | 3%a | 39f | 39b [ 39%e | 39c | 39d | 40a  40f . 40b | 40e | 40c | 40d

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

41a | 41f | 41b | 4le | 41c | 41d | 42a | 42T | 42b | 42¢ | 42c | 42d | 43a | 43f | 43b | 43¢

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

43c | 43d | 44a | 44F | 44b | 44e | 44c | 44d | 45a | 45T | 45b | 45e | 45c | 45d | 46a | 46f

273 | 274 | 275 | 276 | 277 | 278 | 279 | 280 | 28] | 282 | 283 | 284 | 285 | 286 | 287 | 288

46b | 46e | 46c | 46d | A7a | 47f | 47b | 47e | 47c | 47d | 48a | 48F | 48b | 48e | 48c | 48d

289 | 290 | 291 | 292 | 293 | 294 | 295 | 296 | 297 | 298 | 299 | 300 | 301 | 302 | 303 | 304

49a | 49f | 49b | 49e | 49¢c | 49d | 50a | 50f | 50b | 50e | 50c | 50d | 51a | 51f | 51b | 5le

305 306 | 307 | 308 | 309 | 310 | 311 | 312 | 313 | 314 | 315 | 316 | 317 | 318 | 319 | 320

51c | 51d | 52a | 52f | 52b | 52¢ | 52¢ | 52d | 53a | 53f | 53b | 53e | 53¢ | 53d | bda | o4f

321 | 322 | 323 | 324 | 325 | 326 | 327 328 329 | 330 | 331 | 332 | 333 | 334 | 335 | 336

54b | 54e | 54c | b4d | 55a | 55f | 55b | 55e | 55c | 55d | 56a | 56T | 56b | 56e | 56c | 56d

337 338 | 339 | 340 | 341 | 342 | 343 | 344 | 345 | 346 | 347 | 348 | 349 | 350 | 351 | 352

57a | 57f | 57b | 57e | 57c | 57d | 58a | 58f | 58b | 58e | 58c | 58d | 59a | 59f 59b | 5%

353 | 354 | 355 | 356 | 357 | 358 | 359 | 360 | 361 | 362 | 363 | 364 | 365 | 366 | 367 | 368

59¢ | 59d | 60a | 60f | 60b | 60e | 60c | 60d | 61a | 61f | 61b | 61e | 61c | 61d | 62a | 62

369 | 370 | 3771 | 372 1 373 | 374 | 375 | 376 | 377 | 378 | 379 | 380 | 381 | 382 | 383 | 384

62b | 62e | 62c | 62d | 63a | 63f | 63b | 63e | 63c | 63d | 64a | 64f | 64b | 64¢ | 64c | 64d

Ssla—> 84| 3831 382 | 381 | 380 | ' 51 4] 21 2] 7 > (soa)
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SR LTRAFY BT Shift Register Assignment
LB Upper Row |7—%MNo. Data No.
TEx Lower Row |EIYXT Assignment
Y FES4+% Grid Driver (48bit included NCbit)

] Z 3 4 5 6 7 8 g 10 17 12 13 74 15 i6
G1 G2 G3 G4 G5 G6 G7 G8 GY9 | G10 ! G611 | G12 | G13 | G14 | G15 | G16
17 18 9 | 20 | 27 22 | 23 | 24 25 | 26 27 | 28 | 29 30 37 32
G17 | G18 | G19 | G20 | G21 | G22 | G23 | G24 | G25 | G26 | G27 | G28 | G29 | G30 | G31 | G32
a3 34 35 36 37 38 39 40 47 42 43 44 45 46 47 48
G33 | G34 | G35 | G36 | G37 | G38 | G39 | G40 | G41 | G42 | G4A3 | G44 | NG NG | NC NG

S1g—> 48 | 47| 46 | 45 | 44 | | 5§ | 4 | 31 21 71 > (sog

Note 17 : NCERIFHEIFILEE L T4 LUy, NC=No Connection (Do not care either H or L)

Fraxoi, a3 Pin Assignment

Pin No. 1 2 3 4 5 6 7 8 9 10 | 1 12 13
{ Assignment| F1 F1 F1 NP [ NP | BKa | LATa| ClKa| Sla [ S0a | SOg | Slg | CLKg
Pin No. 14 15 16 17 18 19 20 | 21 ~ 34 | 35 36 37
Assignment | LATg | BKg | Vb1 | Vss | Vss | Vpb2 | VbD2 NP F2 F2 F2
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Anode numbers are expressd with composition of a line(1 to 64) and a sequence (a to f.
Anode sequence I1s repeated In the order of ab.c.de.and f.

Color of Jllumnation s green.
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- AMIBEORBANERL, RROIHFELERETHILNHYET ., CHAOKIZIIERNBEHOL
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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.



