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Specification of Vacuum Fluorescent Display Ise Electronics Corporation Sheet 1/10
DSJ1314
Rev. |Spec.No. | Date (M-D-Y)
MN12832L (T-167) 0 PR | 0ot.-01-0f
Item No. 1 P-R1 Oct. -05-01
R R HENo.
HAZTEMARE  [TT-93-3336
Bz EISES S BRIRRE TT-99-3050A
BAFTERBERIEKERRE TT-91-3602
B EAER Absolute maximum ratings Ta=25°C
H B =g I F E Hifi
Parameter Symbol Terminal Rating Unit
45 AV NERE Filament volt. Ef [F1-F2 Note 1 3.5 Vac
RERE Storage Temperature Ts — —50~+85 C
Aoy 2ERER Logic supply volt. VD1 | VDD Note 2 —0.3~6.5 y
BD T4AXAFLAERERE Display supply volt. vV DD2 | VDD2? Note 2 —0.3~53.0 )
* ANERE Input volt VIN Si1,512, LK, VvS8S—0.3~vopi+0.3 | V
LAT, BK Note 2 ) )
Note 1: 3zi#50/60HzDEH{E, Effective value of 50 or 60Hz.
Note 2 : Vss=OWEEHE L L -{E, Voltage based Vss=0V.
REOL o8 BD Internal logic figure.
SI (501) _Si2 (S02)
CLK e ; l 240bits Shift registerl 240bits Shift register2 ’} i
! <> - i
LAT @+ 240bits Latchi |——{ 240bits Latch2 | |
: gt L :
GCP e+— PWM Decorder ]
: L i
BK &+ 240bits Level shifter |
: 'y i
VoDl & | 240bits Driver |
VDDZ @—— J) J)
v o e = '
. 128x32DotMatrix !
BE—HX - BD Power-supply seguence.
Note 3: VOD2OERIZAIZ VDI LERFLIZIVIDIOBARTHDLZ L,
VDD D ERE I VDID2E B E L VID20ERETHLZ L, Vppz
VID2OEINRIX VDD Z70-F400 i3 OVEFIZLE LN &,
V b1
vDD1 and vDD2 should be on at the same time, or VDD2 _/ { AN
should be on after vDD1 is on t
vDD! and vDD2 should be off at the same time, or VDD1 Fig.1

should be off after vDD2 is off.

Pon’ t make VDD1 into fleoating or less than 3V during

impression of VDD2.

#0.64-6-74.0 A AL
DSA4-2082



Specification of V.F.D.

MN12832L (T-167)

HeR B {ES{+ Recommended operating conditions

Sheet

2/10

H H s E B = OME Elx K| B
Parameter Symbol Gondition MIN TYP MAX | Unit
245X MERE Filament volt. Ef See Fic.2 Notel | 2.6 2.9 3.2 | Vac
nYwHBREE logic supply volt, | VDD1 [See Fig.1,2 Note23| 3.0 3.3 3.7 v
T4 AT LLEBREIE Display supply volt. VDD? |See Fig.1,2 Note 235 — 45.0 50.0 v
ARNEE Input Volt. VIN 0 — VDD v
NA{FPAERE Filament bias Volt. Ek [See Fig.? Noted 3.5 4.0 4.5 y
BDoOvZEiEHE  Glock frequency f OLK (See Fig. 3 — — 2.5 MHz
2 |29 0LAME Clock pulse width | twCLK (See Fig. 3 200 —_ — ns
F—A2 R Data setup time t DS |[See Fig.3 40 —_ — ns
F—4A2 M Data hold time t DH [See Fig.3 30 — — ns
SwFIMNWAWE  Latch Pulse width twL |See Fig.3 300 —_ — ns
SwFiERkERS  Latch setup time tLS |See Fig.3 250 — — ns
S F{RIFER Latch hold time tLH |See Fig.3 120 —_— — ns
|BMERE Operating Temperature | ToO — —40~+85 °C

Note 4 : 243 0 M3uat4-497" ICHIMT 52 &,
Note 5 EiRHBEER Ro=22Q MR A T HEE,

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

ESHNLFRHYE Electrical and optical characteristics

BDHR&EMR . FCLK=2M{z Ta=—40~85°C WVSS=0V VvDDI=3.3V wvDDZ=45Y Segments are all lights
IE H s TR EH = ODE BB K| B
Parameter Symbol| Test conditions| MIN TYP MAX | Unit
J45A MR Filament current | 1 A1 segment off a0 o1 150 0| 165.0 | ™aC
Vovi=Yonz=0V Note 1,7
B w7 ERAER Logic supply current | 1DD1 | fok=2MHz notes | — 1.0 2.0 mA
F4RFLLERER Display supply current I DD2 Note 6 - 10.0 5.0 mA
HLAILARAEG Hi-level input current IIH |V IH=VDDI —_ — 50 A
L L~JLAATF Low-level input current I [VIL=VSS =250 =70 -35 A
BD|HLANINANEE Hi-level input volt. VIH Vvss+2.4 - VDD v
2 I LLAILARAEE Low-level input volt. VIL V§$8 — vss+0. 7| V
i Luminance L® | et /a4 /0 | @00 | - |cd/ni
syl Green {G)

Note 6 - ESt&iT#., fEZRET - &APHYET, [DD1 and IDD2 may be changed after
evaluating the engineering samples.

Note 7: Ef=2. VT O,

Value of Ef=2 9V.
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Specification of V.F.D.

MN12832L (T-167)

EtEe Terminal function

(224 BRe Function
F1, F2 A2 FrA 2 EEAR Filament voltage input
NP J—FEY No Pin
CLK DORLURAESOYY Shift register clock
SI1 DOFRT—2AR Serial data input 1
S12 APVFRT—2AN2 Serial data input 2
S o1 DYFLTF—2HA Serial data output 1
BD S 02 DTFNLF—EHh2 Serial data output 2
ES GCP ¥R Y FO—L/SL R |Tone control pulse
LAT F—4SwyFarko—N Data latch control
BK FTARTLLA TS %0 Display blanking input
Vss TS5 K Ground
v Db1 RYw2EEAA Logic supply voltage input
v DD2 F4RAFLABEAR Display supply voltage input

ElEEfH, B D The exampie of a circuit.

MN12832L (T-167)

Data? tatch

Datal Glock Blank

GCP

St1 SI12 CGK LAT BK

Display Pattern.”BD

GCP F1

FeCT
E rH ||
F2 ¥ :

Tz ’r’ Ek 4 OV

vbDb1  vDD2 ¥ss
vobt L = vDp2
33y { 45y +
Fig.2 ~
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Specification of V.F.D. Sheet 4/10

MN12832L (T-167)

ACHfE~BD AC Characteristics/BD

BK
250ns MIN
250ns MIN . 250ns MIN
GCP /' \
400ns MIN
CLK \ /
. 400ns MIN |
SI11/812 Effective data
{Input)
40ns MI
250ns MIN 120ns MIN 5
LAT /
Fig.3 00ns M

Note 8: BREMEMFLEDE. TROMITOVWTITEET S,
Please be careful about the following point for prevention of operation
P 7 AEAARBLIMICLKZHIghiCLTENTTEL,
When you don’t write the data, Please set CLK to High
T AEAAREBKEEE S BRLVT TSN,
Please don't change BK during data transmission.
* LKA LowDIKE TBKZE EIL S HRZ VT T XL,
When CLK is Low, please do not change BK,
 LATAHigh (H) B DBKASLow (LY DIREE TCLKZL—HIZ L LVT T LY,
When LAT is High and BK is Low, please don't change CLK from Low to High.
Note 9: GCP{ZPL Tik, Sheet 5/10M3{305 F4-bAB LU, Sheet 6/100IEEREE- @
HUWEIFEZSET I,
Piease refer to Sheet 5/10 and Sheet 6/10 about GCP
Note 10 : LATW WAIEIER/DBIZLTT &0, LATIZHRE T 304505 B BK=H) IZAN TTF X Ly,
F M7 409 hDLATH Y ISHIFIAH Y T DT, Sheet 5/102 BT XL,
Please make LAT-pulse width into the minimum
Refer to Sheet 5/10 for nter-Digit-Bianking and LAT-timing
Note 11 : BKIZEE L TIEF -3b50A77-34307 F4-t & CSEBT S LY,
Please refer to the Data transfer timing chart about BK

BERYHNEDT;EE Attention on handling.
FEHUGTTOTHERICETS IEFERBELLET HECERIZHE Y E T,
BEREOLEFICLY., REETSI¢EAHBYET, CHERAICH>TEIRBRICTHET L,
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.

MN12832L (T-167)

> Data transfer timing chart(2/2)/BD

Sheet 6/10

JEERSERE— I Mode of tone.
fEET— 42  Tone data
[EE2 -~ L [Shift Registerl {Shift Register2 | BE L~ Tone level
S11 SI2
0 L L 0% Display Off
1 H L (ahout)t1/tp %labout t1/tp % to the tone level 3
2 L H (about)t2/tp %labout t2/tp % to the tone level 3
3 H H 1 00% |Tone is 100%
FEE LSS Example of tone (t2=3/5tp, tl1=3/10tp)
240 238 238 237 236 235 g§ &5 4 3 2 1
Shift Register 1+ | Hl L ]lul ool luloiufo]lulLl
E & & & & & & & & & & &
Shift Register 2 J HIH] L[ L | H]Bo]--]JLlL]H][H][L]L]
¥ v vy b b
PWM Decorder (Output) | 100%] 60%) 30%] 0% [100n] 60%] --- 130%] 0% [100%[60%[30%] 0% |

tp

M

LAT M

A
v

GCP

T

BK

H 77 Output pulse

Tohe level 0

Tone level 1

—

Tone level 2

Tone level 3

L[

L

LATZ High () OHARICCLEOE S EA Doy " MABR WL ST LTTF &N,
When LAT is High (H), the rising edge of CLK should not enter

T)-NF OB R0, 1, 2, 3O4BRESASENT BhvET,

Only as for an anode data part, 4 stage tone of levels 0, 1, 2, and 3 is hung.
P e EOF -F1E, SIL, SIZE HH(, DIT LT, b T L00H I LT E

Data of a grid part should set SI1 and SI2 to H (1,1).

As for NC part, SIl and SIZ2 should set data to L (0,0).

Note 18 -

PWMF" a—4 " JELATONE S B D oy Thyb a4,

P¥M decoder is reset by the rising edge of LAT.

GOPON MAFAFITEAL SERVT T EN,

Please do not change the pulse conditions of GCP.
Note 19 :

NCERIFF - &SI1, 8122 BLO0, I L TRNTF &L,
Note 20 -

GCPON MAZAF Iz W & THg o L, YR ESEGLREEECWEFE BT,
. SEOBERECREOTHR, BRI CERS-V SR LA D EemERELET,

BEMBAORSRE, HHENDHEEV MIOW T OBREER KIIER SR & SETEHEET,

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(T-167) : Data map/BD

V7MUY RERNYTE (7 P LT RF1I~2(STL, S12) 2]
The order of shift register assighnment (SI1 and SI2 are common. )

Upper row | Data No.
Lower row | Assignment

1 Z 3 4 5] 6 7 & g 10| 11| 12 | 13| 14| 15 16

la if Ib le le 1d 2a 2f 2b 2e 2c 2d 3a 3f 3b 3e

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

3c 3d | 4a | 4f | 4b de | 4¢ ¢+ 4d | ba | 5Ff | bbb | be be bd | 6a | 6f

33 | 34 1 35 | 36 | 37 | 38 | 39 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48

6b | 6e | 6¢c | 6d | Ta | 7f | 7Tb | 7e | Tc | 7d | 8a | 8f | 8 | 8e | 8c | 8d

49 | 60 | b1 | 52 | b3 | b4 | b5 | b6 | 57 | 58 | 59 | 60 | 61 | 62 | 63 | 64

9a | 9T | 9b | 9e | 9¢ | 9d | 10a | 10f | 10b | 10e | 10c | 10d | 1la | 11f | 11b | lle

65 | 66 | 67 | 68 | 69 | 70 |71 |72 |73 | 74| 75176 |77 |78 79| 80

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

&I | 82 | 83 | 84 | 55 | 86 | §7 | 88 | 89 | 90 | 91 | 92 | 93 | 94 | 95 | 96

14b i 14e | 14c | 14d | 15a | 156f | 16b | 15e | 15c | 1bd | 16a ; 16f | 16b | 16e | 16c | 16d

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

17a | 17f | 17b | 17e | 17c ! 17d | 18a | 18f | 18b | 18e [ 18c | 18d | 19a | 19f | 19b | 19e

113 | 114 | 116 | 116 | 117 | 118 | 119 | 120 | 12] | 122 | 123 | 124 | 125 | 126 | 127 | 128

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

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

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

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

25a | 251 | 25b | 25e | 25c | 26d | 26a | 26f | 26b | 26e | 26c | 26d | 27a | 27f | 27b | 27e

161 | 162 | 163 | 164 | 165 | 166 | 167 | 168 | 169 | 170 | 171 | 172 1 173 [ 174 | 175 | 176

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

177 1 I78 | 179 | 180 | 181 | 182 | 183 | 184 | 185 | 186 | 187 | 188 | 189 | 190 | 191 | 192

30b | 30e | 30c | 30d | 31a | 31f | 31b | 3le | 31c | 31d | 32a | 32f | 32b | 32e | 32¢ | 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 | GY | G10 | G11 ' Gl12 | G13 | G14 | G156 | G16

209 |\ 210 | 211 | 212 213|214 | 215216 | 217|218 | 219 | 220 221|222 | 223 | 224

GI7 | 618 | GI19 | G20 | G21 | G22 | G23 | G24 | G25 | G26 | G27 | G28 | G29 | G30 | G31 | G32

225 | 226 | 227 | 228 | 229 | 250 | 231 | 252 | 258 | 234 | 235 | 236 | 237 | 238 | 239 | 240

G33 | G34 | G3b | G36 | G37 | G38 | G39 | G40 | G41 | G42 | G43 1 G44 | NC | NC | NC | NC

7 PP AHZ  Shift Register

S1tn — | 240|239 | 238 23712360 ~ | 6| 5| 4| 3| 2] 11 - so

S12 — (20 239238t 237 238 ~ ] 6] 51 421 3| 21 11 = soe

Note 28 : P#x = Anode Gl to G44 = Grid NC = No Connection
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Sheet 10/10

ISE ELECTRONICS CCRP.

Scale (5:1

Unit
( }Reference only

Display pattern

MN12832L(T-167)
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Anode numbers are expressd with composition of a line(1 to 32) and a sequence (a to f.
Anode seguence Is repeafed in the order of ab.c.deand f.

Color of illumination s green.
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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.



