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Specification of Vacuum Fluorescent Display NORITAKE ITRON CORPORATION Sheet 1/9
DS
Rev. [Spec.MNo.| Date(M-D-Y)
0 P-R Aug.-24-01
Item No. MN12864K 1 P-R1 Aug.-29-01
2 P-R2 | Oct.-02-01
B RS ‘ HFAENo. 3 P-R3 | Nov.-13-01
BARTEMARRS TT-93-3336 4 T-R Dec.~18-02
HARTEERERERRETT-99-3050A
AR TERBRIKERIFTT-91-3602
xS AER  Absolute maximum ratings  Ta=25°C
1H H Eoies W T E R By
_ Parameter Symbo]l Terminal Rating Unit
747 A MER Filament volt. Ef |F1-F2 Note 1 3.5 Vac
RERE Storage Temperature Ts —50~185 G
OYw o BREERE Logic supply volt. VD1 |V DD Note 2 —0.3~6.5 v
BD|7F1 A7 1 ERERE Display supply volt. VD2 |V DD2 Note 2 —0.3~53.0 v
% ANEBRE Input volt. VIN E}I{I’CLK*’ LAIK;Z VSS—0.3~Von1+0.3 | V

Note 1 : 353%50/60Hz(DEE,
Note 2 : Vss=O0VEEXEL Ui,

Effective value of AC 50 or 60Hz.
Voltage based Vss=0V.

ERBL—45 22X /BD Power-supply sequence.

Note 3: VDD2ODERIGAIL VDD LA £ /21ZVIDIDBRABRTH B Z &,
VDD D EEERTE VD2 & EIS £ 7= (VDD DERE Ch B ok, Vo2
VDD2DENHNRIE. VDD1&70-F409" Xid. 4.0VERBlc Ll &,

VDD1 and VDD2 should be on at the same time, or VDD2_/ [

should be on after VDD1 is on.

VDD1 and VDD2 should be off at the same time, or VDD

should be off after VDD2 is off.
VDD1 should be applied and higher than 4.5V when applying VDD2.

Voot

oy

Fig.1

AR HEABERTITOTCHEIOBMYBRVIETS I EFESBLLET,
CAUTION : Precautions should be taken to minimize the possibiiity of static charges
occurring during handling.

COHBEOAB IRV B ERTT A2 LRBDETOTITETE L,

This specification is subject to change without notice.

#0.64-11-74.0 A AL
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HEIRENIESYE  Recommended operating conditions
I§ H B F #® & ME £ K| Bt
Parameter Symbol Condition MiN TYP MAX | Unit
247 FMERE Filament volt. Ef |See Fig.2 Notel | 2.6 2.9 3.2 | Vac
AYwh2EREFE Logic supply volt. | VDDI [See Fig.1,2 Note23| 4.5 5.0 5.5 v
F4 AT ERERE Display supply volt. \/DD? |See Fig.1,2 Note235 — 45.0 | 50.0 v
ANEE Input Volt. VIN 0 — VoDl |V
N TAERE Fitament bias Volt. Ek [See Fig.2 Note4 | 3.5 4.0 4.5 v
BD|7Av7EiE$% Clock frequency f CLK |See Fig. 3 —_ — 5.0 | MHz
% 70y 4 LR Clock pulse width | twClLK |See Fig. 3 80 —_ — ns
F—4A kR Data setup time tDS |See Fig.3 40 — — ns
F—45 {756 Data hold time tDH [See Fig.3 30 — — ns
SvFYUAME  Latch Pulse width twL |See Fig.3 300 —_ — ns
Sy FiEHEM  Latch setup time tLS |See Fig.3 250 — — ns
S v F{RERER Latch hold time t LH |See Fig. 3 120 — — ns
HERE Operating Temperature To —_ —40~+85 °C

Note 4 : 745V 50akVe-3y7" ICEIINS 5 2 &,
Note 5 : ERFIBER R=22QEZHATE L,

With respect to filament cennter-tap (F.C.T).
RD=22Q to be connected in series

FELAENLFMEME Electrical and optical characteristics

At typical operating condition, all segments turned on, fCLK=2WHz Ta=--40~85°C WVS5=0V unless otherwise noted.

" H s TAREH = /MR E| R K| B
Parameter Symbol| Test conditions| MIN TYP MAX ! Unit
7435+ MER Filament current [ £ All segment off 9480 | 275.0 | 303.0 | mAac
Vons=Vooz=0¥ Note 1
ao<vSERER Logic supply current 10Dt | f ck=2MHz Note - 4.0 8.0 mA
F4 AT LA BIREFR Display supply current I DD2 Note 6 — 20.0 | 30.0 | mA
HLAJLANTETR Hi-level input current 1IH [VIH=VDD - - 50 yA
LL_IWAHEGR Low-level input current I |VIL=VSS -250 -70 -35 UA
BD|HLAJNAHNERE Hi-level input volt. VH Vssi2 4|, — V DD1 v
2 (LLRIANDETLT Low-level input volt. VIL V§S - vss+.7| V
¥EE Luminance Ta=25°C _ .
LG S5Du=1,/44 350 | (800} cd/m
=) Color of illumination Green (G)
Note 6 : ESHEEiR. RELEZSHBTULV:E < ERBYET,
lppy and Iy, may be changed after evaluating the engineering samples.
Ef#EE Terminal function
= Bk
F1, F2 J435 A NEEAR Filament voltage input
NP J/—EY No Pin
CLKg . o . .
LIMLURAZOYD Shift register clock
CLKa
2 i i SUYTLT—2 AR Serial data input
SO¢g : - Serial data output
BD S0a YT NT—2WT (For grid scan watchdog use only)
£ LAT g — = . .
F—4S5wyFawA—jL Data latch control
LATa
gﬁi F4ATLATS25%24 Display blanking input
Vss i A Ground
VDD 1 NTy2EBRAN Logic supply voltage input
VDD?2 FTALATLABRAD Display supply voltage input |DSA4-2082
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L/R=0PEN
CLKg
Sla___ 5 48 bit
LATs A

H BRg Grid L GRID
(Soz) Driver |NC4bit F1 |
CPU

L/R=0PEN
Gika e FeT | o6
Sta 384 bit,
LATa Anode | ANODE 128x64 Dot Matrix
BKa o .
(502 " Driver !

F2
Voor Vome  Ves %
_I_ J_ D Ek
Vo1 -l- = Vb A
Fig.2

ACHH. BD AC Characteristics/BD

ke 1/ f CLK 5

'S I——_—
CLK \ \ ,

tWOLK _
tDS | tDH
Sl l l
(INPUT}
tLs tLH

LAT / \_

twl

Fig.3

Note 7 : BRENMEISIEDE. TROKRIZOVWTITTET L,
Please be careful about the following point for prevention of operation.
s T A ERAHBLSMEICLKEHIghlZ L TEWVWTT &L,
When you don't write the data, Please set CLK to High.
7 AEAHPEIBKETIL S ELRNTTF S,
Please don't change BK during data transmission
» CLKASLowDIKEE CBKZ T S HRLTT &Y,
When CLK is Low, please do not change BK.
« LATASHi gh (H) B 2BKALow (L) DKEE COLKZL—-HIZ L ZW VTTF &Ly,
When LAT is High and BK is Low, please don't change CLK from Low to High
Note 8 - BKIZEH L TIZHM V) Fo- Mol ZSBT Sy,
Please refer to the Data transfer timing chart about BK.

DSA4-2082
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MN12864K
)y FREXxY»BEUTF7/—FF—4% Grid Scan and Anode Data Protocol
A¥yr ER 1L o 1 7/—F
54525 TUvE 74y P F—%
Grid Scan Grid Grid Output Anode Data
Timing Select G3 | G4 | G5 | G6 | --- | GAD | G41|G42 | G43 | G44! Protocol
T43 G43, 644 L L|L L E ] L|L |
T1 G1, 62 L|L|L L L L|L]|L! L/ Notel0
T2 G2, 63 L] L] L L L|L]|L]| L/ Notett
T3 G3, G4 LiL L L L L|L|L]| L/ Notet0
T4 G4, G5 L L o L L!L|L]|L]| L[ Notetil
T5 G5, G6 L|L L:L|L|L]| L] Notel0
T40 G40, G41 EiL L] L|L]L L { L | Note 11
T41 G41, G42 L{L L|JLJLIL L L | L | Note 10
T42 G42, G43 Ll L L|JLJL|L L L L | Note 11
T43 G43, G44 LIL  L|JL|L;{L L L Note 12
Tt G1, G2 L[ L]L]|L L L Note 10 .
Note 9 :LiZLow(OFF). HidHigh (ON).
L=Low Level, H=High Level
Note 10 : 21 22 JAMa, b, cFl F v F % FRATEE, C DB, d, e, 5 F MILIZ L TOFF,
Set data ON(H) or OFF(L) for anode group a (1a to 64a), group b (1b to 64b),
and group ¢ (lc to 64¢c) in the selected Grids in this timing.
Then other anodes d, e, and T should be all OFF(L).
Note 11: 244 22U ADd e, 7 Fv F£:&IRTTEE, C OB, a, b, cF) K MILIZ LTOFF,
Set data ON(H) or OFF(L) for anode group d (1d to 64d), group e (le to 64e),
and group T (1T to 64f) in the selected Grids in this timing
Then other anodes a, b, and ¢ should be all OFF{L).
Note 12 : 24 = U ADa, bF| K v bZRIRTTEE, C DB, ¢ d, e, T5 Fv MILIZ L TOFF,

Set data ON(H) or OFF(L) for anode group a (la to 64a), and group b (1b 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 25 Fv— b Timing Chart Example

TR

L= ~l
[F l
Grid Scan Timing T3 { Tt I 12 | 13 [ T4 [ - ! Tn ! e | T4 | T42 1 T43 | T1 | T2
1 1
Timing Tn Tn-t |*| Tn I*I Th+
) :, top 3 :
|y 1)
Slg Data No.1 ] Data NoA8 P
, — —
CLKg b ||]|| | rLL]
[} ) ]
LATg I ]k
‘ i, o
Sla DataNef Data No.384 E E
ClKa NIRRT - Vo
1 ] )
LATa I i
BKg, BKa l:’ % =Inter—digit Blanking *
5 it sec.MIN 5 it sec.MIN
Note 13 : —E®D " TR"ATIE " tp " Z—FEITL T FEEL, '

The "tp” should be settled in one period of "TR”

Note 14 : 55 2ZFWHIED=., Uy FRX vy U BEHE (1/TR) [F120HzBL EIZTLTL &Ly,
FYy FRAFv UREBIELEVNESIZTLTLEEN, FIELEBSIVIDAREARET S
fERENHY £,
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 : COOHDEBEELAT g IIERAIL—MIZLTHEES.

In this case, the LATg shall be always set “H”

Note 16 : ®)iFI TS X T EANTT Y,

Inter—digit blanking to avoid ghost illumination in the next grid
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DT RLPRZAY KT Shift Register Assignment
LE& Upper Row |7—#No. Data Mo.
TEX Lower Row [ElY) 2T Assignment

7/—FES54/% Anode Driver (384bit)
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! 2 J 4 5 6 7 8 g

10

17

12

4

15 | 16

la | 1f | 1b | 1e | 1c | 1d | 2a | 2f | 2b

2e

26

2d

3f

3b | 3e

17 | 181 19| 20 | 21 | 22 |23 | 24| 25

26

27

28

30

gl | 32

3¢ | 3d | 4a | 4f | 4b | 4e | 4c | 4d | ba

of

ab

od

fa | 6f

I3 | 34 35 | 36 | 37 | 38 | 39 . 40 | 4]

42

43

44

46

47 | 48

6b ' 6e | 6c | 6d | Ta | Tf | Tb | Te | To

id

8a

8f

8e

8c_| 8d

49 | 50 | 57 | 52 | 53 | 54 | 55 | 56 | &7

58

59

60

62

65 | 64

9a | 9f | 9 | 9¢ | 9¢ | 9d | 10a | 10f | 10b

10e

10c

10d

11f

11b | 11e

65 | 66 | 67 | 68 | 69 | 70 | 71 | 72 | 73

74

7o

/6

78

79 | 80

11c | 11d | 12a | 12f | 12b | 12e | 12c | 12d | 13a

13

13b

13e

13d

14a | 14f

81 | 82 | 83 | 64 | 85 | 86 | 87 | 88 | 89

90

2

92

94

95 | 96

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

15d

16a

16f

16e

16c | 16d

97 | 98 | 99 | 100 | 107 | 102 | 103 | 104 | 105

106

107

108

170

1771 | 7112

17a | 17f [ 17b | 17e  17c | 17d | 18a | 18f | 18b

18e

18¢c

18d

19f

19b | 1%

12 114 1715 | 116 | 117 | 118 ) 119 | 120 | 121

122

123

124

126

127 | 128

19c | 19d | 20a | 20f | 20b | 20e | 20c | 20d | 21a

21f

21b

e

21d

22a | 22f

129 | 130 | 131 | 132 | 133 | 134 | 135 | 136 | 137

138

139

140

142

143 | 144

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

23d

24a

241

24de

24c | 24d

145 | 146 | 147 | 148 | 149 | 150 | 1571 | 152 | 153

154

165

156

158

159 | 160

25a_| 25f | 25b | 25e | 25¢ | 25d | 26a | 26f | 26b

20e

26c

26d

27f

27b | 27e

161 | 162 | 163 | 164 | 165 | 166 | 167 | 168 | 169

170

171

172

174

175 | 176

27c | 27d | 28a | 28F | 28b | 28e | 28c | 28d | 2%a

29f

29b

29¢e

29d

30a | 30f

177 | 178 | 179 | 7180 | 187 | 182 | 183 | 184 | 185

186

187

188

190

1971 | 192

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

31d

32a

32f

32e

32¢ | 32d

193 | 194 | 195 | 196 | 197 | 7198 | 199 | 200 | 201

202

203

204

206

207 | 208

33a | 33 | 33b | 33e | 33c | 33d | 34a | 34f | 34b

34e

J4¢

34d

35

35b | 35e

209 | 210 | 211 | 212 | 213 | 214 | 215 | 216 217

218

219

220

222

223 | 224

35¢ | 35d | 36a | 36f | 36b | 36e | 36c | 36d | 37a

37f

37b

37e

37d

38a | 38f

225 | 226 | 227 | 228 | 229 | 230 | 231 | 232 | 233

234

235

236

238

239 | 240

38b | 38e | 38c | 38d | 3%a | 39f | 39b | 3% | 39¢

39d

40a

40f

40e

40c | 40d

241 | 242 | 243 | 244 | 245 246 | 247 | 248 | 249

250

257

252

254

255 | 256

41a | 41f | 41b | 41e | 41c | 41d | 42a | 42f | 42b

42¢

42¢

42d

43f

43b | 43e

257 | 258 | 259 | 260 | 261 | 262 | 263 | 264 | 265

266

267

268

270

271 | 272

43¢ | 43d | 44a | 44Ff  44b | 44e | 44c | 44d | 45a

45f

45b

45e

45d

46a | 46f

273 | 274 | 275 | 276 | 277 | 278 | 279 | 280 | 28]

262

283

264

286

287 | 288

46b | 46e | 46c | 46d | 47a | 47f | 47b | 47e | 47c

4id

48a

431

48e

48¢c | 48d

289 | 290 | 291 | 292 | 293 | 294 | 295 | 296 | 297

298

299

200

302

303 | 304

49a | 49f | 49b | 4%¢ | 49¢c | 49d | 50a | 50f | 50b

50e

50c

50d

51F

o1b | 5le

305 | 306 | 307 | 308 | 309 | 310 | 311 | 312 | 3]13

314

315

316

318

319 | 320

51c | 51d | 52a | 52f | 52b | 52e | 52¢ | 52d | E53a

53f

53b

53e

93d

b4a | b4f

321 | 322 | 323 | 324 | 325 | 326 | 327 | 328 | 329

330

337

332

34

335 | 336

54b | 54e | 54c | 54d | 55a | 55f | 55b | 55e | 55¢

55d

56a

56T

H6e

96c_| 56d

337 | 338 | 339 | 340 | 341 | 342 | 343 | 344 | 345

746

347

348

350

3571 | 352

57a | 5Jf | 57b | 57e | 57c | 57d | 58a | 58f | 58b

b8e

58c

28d

99f

99b | 5%

353 | 354 | 355 | 356 | 357 | 358 | 359 | 360 | 361

362

363

J64

366

367 | 368

99¢ | 59d | 60a | 60f | 60b | 60e | 60c_| 60d | 61a

61f

61b

6le

61d

62a | 62f

369 | 370 | 371 | 372 | 373 | 374 | 375 | 376 | 377

378

379

780

381

367

783 | 384

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

63d

64a

64f

64b

64e

64c | 64d

Sla—— 384 383 382 ] 3871 | 380 |

| & [ 4 |

g |

2|

/7 > (so0a)
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DI RLUXSAY YT Shift Register Assignment
LB Upper Row |7—HNo. Data No.
TE& Lower Row |EIY T Assignment
Yy FES4s8 Grid Driver (48bit included NCbit)

! 2 3 4 5 6 7 8 9 w17 12| 13| 4| 1516
61 G2 | G3 | 64 | G5 | G6 | G7 : GB | GO | GTO | GIf | Gt2 | G13 | G14 | G15 | 616
17 18 | 19 | 20 | 21 | 22 | 23 24 | 25 | 26 | 27 | 28|29 | 30| 31 | 32
G17 | GI18 | G19 | G20 | 621 | G22 | G23 | G24 | G25 | G26 | G27 | G28 | G29 | G30 | G31 | G632
33 | B34 | 55 | 36 | 37 | 38 | 39 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48
G33 | G34 | G35 | G36 | G37 | G38 | G39 | G40 | G41 | G42 | G43 | G44 | NC | NC | NC | NG

Slg—— 8 47 ] 46 | 45 | 44 | | 51 41 31 21 1 > (sop

Note

17 :

NCERIZHEIELE B 5 ¢4 LUy, NC=No Connection (Do not care either H or L)

Evax2i, 32 Pin Assignment

Pin No. 1 2 3 4 5 6 7 8 9 10 11 12 | 13
Assignment| Fi F1 | FI NP | NP | BKa {LATa|ClKa| Sia | S0a | SOz | Slg | CLKg
Pin No. 14 115116 | 17 (18] 19 20 | 21 ~ 341 3 | 36 | 37
Assignment | LATg| BKg | Vb1 [ Vss | Vss | Vbpz2 | Vop2 NP F2 | F2 | F2
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MN12864K : Display pattern
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position of a linelt to 84) and a seguence (a io f).

peated in the order of ab.c.deand f.

Anode numbers are expressd with com

Anode sequence Is re

Color of llumnation is green.




