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Specification of Vacuum Fluorescent Display NORITAKE ITRGN CORPORATION Sheet 1/10
DSJ1314
Rev. [Spec.No.| Date-(M-D-Y)
MN12832L 0 | PR | Oct -01-0f
Item No. 1 P-R1 0ct. -05-01
2 P-R2 | Apr.-03-02
o AR FR#ENo. 3 T-R Oct. -09-02
HARTEMARE TT-83-3336C 4 T-R1 May—23-05
EAFREIEENSBRREE TT-03-3065A
FERZATER Absolute maximum ratings Ta=25°C
B H Elon=1 oW F E g Bifs
Parameter Symbal Terminal Rating Unit
T4 T5AMER Filament volt. Ef F1-F2 Note 1 3.5 Vac
REDRE Storage Temperature Ts — —b0~+85 C
ATy EBREBE Logic supply volt. VDD | VDI Note 2 —0.3~6.5 v
BD|F«AFLABRERE Display supply volt. VDDZ | vV DD2 Note 2 —0.3~53.0 v
* ANEE Input volt vin D1 812, CLK, VS8S—0.3~VvDpDi+0.3 | V
LAT, BK Note 2 ) ’

Note 1: 3E#i50/60Hz DEZHE,
Note 2 : Vss=OVEE#E L L1-{HE,

ATy 2 BD

Sl

(801

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

Internal logic figure.

S12

(S02)

. o ¢y
1

1

: 240bit Shift registerl

1

CLX 240bit Shift register2
: s L

LAT e+ 240bit Latchi |—— 240bit Latch2 |
; L

GCP o+ PWM Decorder |

B o] 240bit Level shifter |
: L

VD1 @& | 240bit Driver |

VD2 e—— J) J)

128x32 Dot Matrix

EBRE—452R-BD Power-supply sequence.

Note 3: VDD2OEFIZRAIZ VDI LFEEFE LI VIDIOBABTHEZ &,
VI DOEFRERIZVID2L FEBFFE-IZVID2OEHREBETHL &,

VDD2@DENAnFRIE vV DD1 & 20-7407 RUFI. OVREEICL R INT &,

vDD1 and VDD2? should be on at the same time, or VDD2 _/ {

should be on after

vDD1 is on.

VvDD1 and vDD2 should be off at the same time, or WDDI
should be off after vDD2? is off

Don’ t make VDD1 into floating or less than 3V during

impression of VYDD2.

V pp2
Vom
L\
t
Fig. 1
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Specification of V F.D.

Sheet 2/10

MN12832L
HEIZE{E%E Recommended operating conditions

H H = F B ME £ & X Bfi
Parameter Symbol Condition MIN TYP MAX | Unit

45 MER Filament volt. Ef |See Fig.2 Notel | 26 2.9 3.2 | Vac
Ry BREIE Logic supply volt. | VDD1 [See Fig.1,2 Note23| 3,0 3.3 3.7 Vv

T4 AFLAERERE Display supply volt. VD2 |See Fig.1,2 Note 235 — 45.0 | 50.0 v
ANERE Input Volt. V IN 0 — VD1 v

N TFTAEF Filament bias Volt. Ek |See Fig.?2 MNoted | 3.5 4.0 4.5 v
BDZAvSREEH  Clock frequency f CLK |See Fig.3 — — 2.5 | MHz
Z 209w 2/8LRME Clock pulse width | twClK [See Fig. 3 200 — — ns
F—A RS Data setup time 1 DS |See Fig.3 100 — — ns
F—4{EEEMER Data hold time tDH |See Fig.3 150 — — ns
SwFIANE  Latch Puise width t wL |See Fig.3 300 —_ — ns

Sy FiEEER Latch setup time tLS !See Fig.3 250 — — ns

Sy F{RERR  Latch hold time t LH [See Fig.3 120 — — ns
BhEREE Operating Temperature | To — —40~+85 c

Note 4 : 743 0 FIVAEVS-497" (CENIRT H 2 &,
Note 5 : BRHFIRER RI=22QDEAE

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

ESMNFENYSE Electrical and optical characteristics

BDHREH : {0LK=2. 5MHz Ta=—40~85°C WvS§S=0V VDD1=3.3V wvDD2=45¢ Segments are all lights
7 HB Eiss TR MEH & O/MIE BB K| B
Parameter Symbol| Test conditions| MIN TYP MAX | Unit
S4SALRER  Filament current | 1 [N seament off 1op o) 1500 | 165.0 | MAC
Vomi=Vooz=0V¥ Note 1,7
O v EBEEF Logic supply current I DD1 | f clk=2. SMHZpote 6 - 3.0 5.0 mA
T4 AT LAEFEF Display supply current I DD2 Note 6 — 10.0 | 15.0 mA
HELAJLAAEFT Hi-level input current IIH |V IH=VDDI — — 5.0 uA
LE~JLANEF Low-level input current I [VIL=VSS =250 -70 -35 A
BD|HL~ARJAKEHRE Hi-level input volt. VIH )YOD%I,S — VI v
# LRI AAEE Low-level input volt VIL | - V§S — >\</0m§15 v
] . Ta=25°C _ .
TERE Luminance L{G) $e5Du=1 /44 350 (800) cd/m
picw, o) Green (G)
Note—6-ESiSE EH S Es = L4 Ll dd 1DDl-and1DD2 may-be—chansed—after—
Liaki I . . Lo,

Note 7: Ef=2. WTODIE.

Value of Ef=2.9V.

DSA4-2082




Specification of V.F.D.

MN12832L

£ #te Terminal function

4 HEE Function
F1, F2 247 A REBEAN Filament voltage input
NP J—Ew No Pin
CLK VIZLLURESOYY Shift register clock
St SYUFITF—2 AN Serial data input i
S12 DYFLT—HAK2 Serial data input 2
SOl SYFILTF—EHEH1 Serial data output 1
BD S02 LYFIT—HHA2 Serial data output 2
ES GCP BERROY FA—N/UYLA Tone control pulse
LAT F—4SvyFarbto—i Data latch control
BK FTARATLATIoF05 Display blanking input
Vs i AN Ground
v DD Oy 28EAA Logic supply voltage input
v DD2 FAARATULAEBEARN Display supply voltage input

EkG, BD The example of a circuit

MN12832L

Data2?

Datat

Clock

Latch

Blank

Gcp

S

Siz

CLK

LAT

BK

Display Pattern.”BD

vDD1

vDD2

vs3

P | F1
.
F2 [¥

M-
[—

VDD1
3 3V

Vb2
45Y

*T ’_T'Ek40\l

Fig.2 ~
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Specification of V.F.D. Sheet 4/10
MN12832L

ACHE. BD AC Characteristics/BD

BK

250ns MIN T
» >i 250ns MIN 5
250ns MIN ~ . 250ns MIN

GCP / \

200ns M| 400ns MIN

CLK _\__/ \ /

c 400ns MIN

S11/512 X Effective data
{Input)
E100ns Mlg
250ns KIN 120ns MIN_,
[LAT / \
Fig.3 300ns Wi

Note 8 - SBEIMERSILLDE, TROBRIZSODVLTITET LY,
Please be careful about the following point for prevention of operation
s P EAARE LA LCLKEHIghlcLTE T TS,
When you don' t.write the data, Please set CLK to High.
«F ABAAPEIBKEEL S HLLTT S,
Please don’ t change BK during data transmission,
» CLKASLowDIREE TCBKZ L S EARNWT T &Y,
When CLK is Low, please do riot change BK.
« LATAHigh (H) B DBKALow (L) DIREE COLKEL—HIZLELVTT LY,
When LAT is High and BK is Low, please don’t change CLK from Low to High.
Note 9 : GCPIZEAL TIZ. Sheet 5/10D5{37 Fv-MRAB LT, Sheet 6/10DIFERSRT-F @
HHUBEETSET XL,
Please refer to Sheet 5/10 and Sheet 6/10 about GCP.
Note 10 : LATW JAGEIZEZ/DBRIZ L CTF &Ly, LATIZHIRZ 70409 B BK=H) ITARK TT 2L,
F-HR7 Fo800 hOLATI S (ICHFAH Y ET DT, Sheet 5/102 THSHT &L,
Please make LAT-pulse width into the minimum.
Refer to Sheet 5/10 for nter-Digit-Blanking and LAT-timing
Note 11 :BKIZEH L TIXT -3b30R77-4{307 Fe- b 2 CSBT S LY,
Please refer to the Data transfer timing chart about BK

FIYFLLED ZEE  Attention on handling.
FEGRARTTOTHBRICIT+S TEERBOLET HECERIZAY £,
BEREOLRICEY., BAKTHZEABYFET, THEAICE > TERBICIREETSL,
This is a semiconductor product. Please be careful of static electricity.

It becomes the cause of failure.
It may incorrect-operate by the rise of environmental temperature.

Please consider heat dissipation.
DSA4-2082
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Specification of V.F.D.

Sheet 6/10

MN12832L : Data transfer timing chart(2/2)/BD
FEE ST — F  Mode of tone.
el —%  Topne data
55 -~ b |Shift Registerl f|Shift Register?2 : ML~ Tone level
SI1 SI2
0 L L 0% Display Off
1 H 1. {(about)tl/tp %|about t1/tp % to the tone level 3
2 L H (about) t2/tp %labout t2/tp % to the tone level 3
3 H H 100% |Tone is 100%
PEEPEFEH  Example of tone (t2=3/5tp. t1=3/10tp)
240 239 238 237 236 235 --- 6 5 4 3 2 1
Shift Register 1 [ H| LJH]LTH] L] -THTLTH]LIH][L]
& & & & & & E & & & & &
Shift Register 2_ [ H[H] L] L{a]lsl-lolo]unlualriL]
vy v v vy
PWM Decorder (Output) | 100%| 60%] 30%] 0% | 100%| 60%] --- | 30%] 0% |100%| 60% 30%{ 0% |
tp
t2
ot .
LAT M I
GCP [ I
BK [ ] [ ]

H 3% T Output pulse

Tone level O

Tone level 1

Tone level 2

L

Tone level 3

L

Note 18 :

Note 19 :

Note 20 -

LATASHigh () ORI CLRD I S EAS B oy BA LRV L 212 L TF AW,

When LAT is High (H), the rising edge of CLK should not enter

PUMF" 2-2" WLATO N B B3 D 29y Ty b &N E 4,

PWM decoder is reset by the rising edge of LAT.

GCPON MAGZHRELIERNTTEY,

Please do not change the pulse conditions of GCP.

TI-FF RO B0, 1, 2, 3O4EERABIT b ET,

Only as for an anode data part, 4 stage tone of levels 0, 1, 2, and 3 is hung.
7Yy h BRODF -Hik, SIL,SI2& BH{, DIZ LT, v M00%HANIZ LT TS,

Data of 2 grid part should set SI1 and SIZ2 to H (1,1).

NCERIEF -4 %SIL, S122 HL(0, I L TR TT XL,

As for NC part, SI1 and SI2 should set data to L (0, Q)

GCPON MAZAET- DUV TR & TR0 b, YR EEGFRESE W TE 4,
B, HiOEEREIIBOTH, BEIZTHERL D AEEL A LR LET,

BERREOKER, HAShIBEW MIOWCTHEEDEEEBEIITANSI L SETHEET,

It is allowed to determine the inspection conditions of our company after consulting with

your company about the pulse conditions of GCP.
Inspection of our company inspects inspection in the tone mode visually
The luminosity value by tone control is the outside for management
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Specificatin of V.F.D. Sheet 8/10
MN12832L : Data map/BD

7 RNUURAEIDYTE (7 MY AFI~2(SI1, S12) H1H)
The order of shift register assignment (ST1 and SI2 are common. )

Upper row | Data No.
Lower row | Assignment

1 2 3 4 5 6 7 8 9 |10 | 11 | 12 | 13 | 14 | 15 | 16

la | 1f [ Ib | le | lc  1d]| 2a | 2f  2b | 26 | 2¢c | 2d | 3a | 3f | 3b | 3e

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

3c | 3d | 4a | A4f | 4b | 4e | 4c | 4d  5a | bf | 5b | be | 5¢c | 5d | 6a | 6f

33 | 34 | 35 1 36 | 37 1 35 | 39 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48

6b be 6c | 6d | 7Ta | 7T | Tb 7e | Tc 7d { 8a | 8f | Bb | 8e 8c 8d

49 | 50 | 51 | 52 | A3 | 64 | 55 | b6 | A7 | 58 | 59 | 60 | 61 | 62 | 63 | 64

9a | Of | 9b | 9¢ | 9c | 9d | 10a | 10f | 10b | 10e | 10c | 10d | 11la | 11f  11b | 1lie

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

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

81 | 82 | 83 | 84 85 | 8 | 87 | 88 | 89 | 90 | 91 | 92 | 93 | 94 | 95 | 96

14b | 14e | 14c | 14d | 15a | 15f | 15b | 1be | 15c | 15d | 16a | 167 | 16b | 16e | 16c | 16d

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

17a | 177 | 17b | 17e | 17c | 17d | 18a | 18F | 18b  18e | 18c | 18d { 19a | 19f | 19b | 19e

1131114 115|116 | 117 | 118 | 119 | 120 | 121 | 122 | 123 | 124 | 125 | 126 | 127 | 128

19¢ | 19d | 20a | 20f | 20b | 20e | 20c | 20d | 21a | 211 | 21b | 21e | 21c | 21d | 22a | 22f

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

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

145 | 146 | 147 | 148 | 149 | 150 | 151 | 152 | 153 | 154 | 155 | 156 | 157 | 158 | 159 | 160

25a | 25f | 26b | 25e | 26c | 25d | 26a | 26 | 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

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

177 | 178 | 179 | 180 | 181 | 182 | 183 | 184 | 185 | 186 | 187 | 158 | 189 | 190 | 191 | 192

30b | 30e | 30c | 30d | 3la | 31f | 31b | 31e | 3ic | 31d | 32a | 32f | 32b | 32e | 32c | 32d

193 | 194 | 195 | 196 | 197 | 198 | 199 | 200 | 201 | 202 | 203 | 204 | 205 | 206 | 207 | 208

Gl | G2 | G3 | G4 | G5 | G6 | G7 | GB | GO ! GI1O | G11 | G12 | G13 | G14 | Glb | G16

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

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

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

G33 | G34 | G35 | G36 | G37 | G38 | G39 | G40 | G41 | G42 | G43 | G44 | NC | NC | NC | NC

7 FLPPAE  Shift Register

Sll — | 240|239 238237236 ~ | 6| 5| 2| 3| 2] 1] — so1

s12 — | 220239238237l 236] ~| 6| 561 41 3 [ 21 1| > so2

Note 28 : P&k = Anode Gl to G44 = Grid NC = No Connection
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Specification of V.F.D,

Sheet 10/10
Scale (5:1)

Unit

MN12832L : Display pattern
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Anode numbers are expressd with composition of a linel1 to 32} ancd a sequence (g fo f).

Anode sequence 1s repected in the order of ab.cde and f

Lolor aof Wllumination 15 green.




