Nerituke Tiron

EHF N ERE S BT
Specification of Vacuum Fluorescent Display NORITAKE ITRON CORPORATION SHEET 1/8
DS26351
& Item No. Rev. ' Spec No.! Date(M-D-Y)
MN12832JC i
3B AR Absolute Maximum Ratings
S| His=s hF EE Bifr|
Parameter Symbol Terminal Ratings Unit
45 A /MEBIE Filament Voltage 1) Ef |F1-F2 48 Vac
ALy BIREE Logic Supply Voltage 2) Voo | Voot —0.3~865 M
FARATLAEREE Display Supply Voltage 21 Vi Voo —0.3~65 Vv
ABER Input Voltage 2 Vm |SL CLK, LAT, BK Vss—0.3~Vpp+0.3 A
{R7FBE Storage Temperature Ts —50~+85 c
Notes
1) ﬁtum50Hz$f_li60HzG)%;‘jJﬁ§o Effective value of AC 50 or 60Hz.
2) BIEIZVss—OVERAEELLI-{E, Voltages based Vg5 =0V
HRE B E Y Recommended Operating Conditions
HE =1 BN EE BX | B
Parameter Symbal MIN TYP MAX | Unit
T4 ZAMER Filament Voltage 1 Ef 38 40 4.4 Vac
APwHBIRER Logic Supply Voltage 3 Vi 45 5.0 55 v
F4 AT A EREE Display Supply Voltage 3 Voo 50.0 60.0 63.0 %
TS A3 F AEE Filament Bias Voltage Ek - 50 — v
BERE Operating Temperature To —40 - +85 °C
Notes
1) 3250H2FE 1= 1360HzDEEMHE., Effective value of AC 50 or 60Hz.
2) D4S5r o 8—2yFIZEIAN,  With respect to filament center—tap (FC.T) Vb2
3) BiEL—4 > Power Supply Sequence v /7Dﬂ
Vppz ZEINPIE Vppy 270—F 2 T4V TFICUENTEEED, oot t
Vpp: should be applied and higher than 4.5V when applying Vpps ON OFF

%ﬁ?ﬂlﬁl [IVDDI &VDpzliHE# i-ﬁ_ iVDr_nE;X)\{ﬁi-\/ppzé?ﬁkb_c-r‘-é[‘\ @fﬁ/_b--/x
EIRARBT  XVpp £V opa ZEIRE . 21XV pp BT 1=V, 2 BT L T Ty, Power supply seauence

Vot and Vppz should be on at the same time, or Vpp,; should be on after Vpp, is on.

Vppi and Vppz should be off at the same time, or Vpp; should be off after Vpp; is off.

4) EFRFIBEMRy=22 QA BAL TLIESLY, Ry=22Q to be connected in serial

TR HFEGESTTOTHESOBRYERWNIBT IR EENLET .

GAUTION - Precautions should be taken to minimize the pessibility of static charges occurring during
handling and assembly of the VFDs,

CORHREONBIEBHVEIKER$ 5 ENBYETDOTITERTEL,

This specification is subject to change without notice.
#0.64-8-101 A AL
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MN12832JC SHEET 2/8
DS26351
E SRR R Electrical and Optical Characteristics
EEMAGUBETAPELL., BEMREESEN. 281, fox =IMHz, Vs =0V £33,
At typical operating condition, all segments turned on, o x =1MHz, V55 =0V unless otherwise noted.
EH HE | TAMNER =h Pk BA | B
Parameter Symbol | Test Condition MIN TYP MAX Unit
45 A BT Filament Current 1) ¥ Vopi=Vops=0pen 180 200 220  [imAac
O w2 ERET Logic Supply Current Iy ifox =1MHz - 30 6.0 mA
T4 AT LA EIREFT Display Supply Current | Ipps — 20.0 30.0 mA
HL )L A FEE H-Level Input Voltage Vi Vo % 0.8 - Vbt A
LLAWLARBE L-Level Input Voltage Vi Vs — Vss+07[ V
HL A JLA B EF H-Level Input Current I |Vin=Vop — — 50 A
LL-~jL A AEFR L-Level Input Current I |Vi=Vss —400 -250 -35 A
. Ta=20"C _ 4
$BE Luminance L to/TRE1/67.2 350 {600) cd/m
I Color of illumination FI—451)—> Blue—green —

Note 1) 3ZF50HzET-I360Hz2DEZNE, Effective value of AG 50 or 60Hz.

ACHHE AC Characteristics

80ns MIN | | 80ns MIN

CLK _—\— —‘Ll—/

200ns MIN

N S

sl >T’ T{
A0ns MIN 30ns MIN

<

250ns MIN

120ns MIN

Note:

4 \
~

1) BEMERRIE O -8, FTRAIZTIERELVET ., Refer to the following notice to avoid data error.

s F—REEAABELAICLKFHIZL TE WL TEELY, Keep CLK H-level in principle.

- FBEAHRIBKEELE LV TLIEELY, Do not change BK H—L or L—H while data writing.

» CLKALODIRBETBKE T LS F LY TINGEELY, Do not change BK H—L or L—H while CLK is L.

- LATASHADBKASLORAE T, CLKEL—HIZLELESIZL TS,
Do not change CLK L—H while LAT is Hand BK is L.

2) BKIZEBL TIZ BT Fv— RSB B{=EL, Refer to Timing Ghart for the relation to BK.




MN12832JC SHEET 3/8
DS26351
LI U ZAE|Y YT Shift Register Assignment
L E¥ Upper Row LU RAA  Register No.
TE¥ Lower Row EYIYT Assighment
FYyRESA /3 Grid Driver (64bit)
DO1 | B02 { DO3 | DO4 | DO5 | DO6 | DO7 | DG8 | DOS [ DO10| DO | DO12 | DO13 | DO14 | DO15| DO16
G1 G2 G3 G4. | GH G6 G7 G8 GI9 GI0O | GI1 ] G122 | GI13 | Gt4 | G155 | G186
DO17| D018 DO19| D020 | DO21 ( DO22 | DO23| D024 | DO25| DO26 | DO27| D023 | DO29 | DO30 ! DO31 | DO32
G171 GI8 | G19 | G20 | G21 | G22 | G23 | G24 | G25 | G26 | G27 | G28 | G29 | G30 | G31 | G32
D033 | D034 | D035 D036 | D037 | D038 | D039 | D040 DO4t | D042 | DO43 | DO44 | DO45 | D046 DO47 | D048
G33 ) G34 | G3b | G336 | G37 | G38 | G39 | G40 | G41 | GAZ2 | GA3 | G44 | GAS | G46 | G47 | G48
D049 | D050 | DO51 | D052 | DO53 | D054 | DOSS | DOS6 | DOST | DO58 | D059 | DO60 | DO61 | DO62 | DOB3 | DOG4
G49 | GHO | GB1 | Gb2 | GH3 | Gh4 1 GHE | GHG | GB7 | GHB | GBY | G6O | G6t | G62 | G63 | GB4
ouT

IN

sic —> po1 | po2 | Do3 | o4 | DOS5 |

[ poso] Do61{ DO62] DOB3 | DOB4—(S0G)

F/—FFSA4 731 (ADEHEREIF) Ancde Driver 1 ( A and D dot driver) (64bit)

DOt | DO2 | DO3 | DO4 | BOS | DO6 | DO7

Do8

DO9

DO10

DO11

DO12

DO13

DO14

DO15

DO16

Al | Dt A2 D2 | A3 D3 Ad

D4

Ab

D5

Ab

D8

A7

p7

AB

Dg

D017, D018\ D019 | D020 | DO21 | DO22| D023 | DO24

DO25

DO26

D027

D028

D029

D030

D031

D032

AS D9 | A10 | DI0 : All | D11 ¢ Al12

D12

Al3

D13

Al4

D14

Al5

D15

Al6

D16

D033 | D034 | D035 | DO36 | DO37 | D038 | DO39 | DO40

Dot

D042

DO43

D044

D045

DO46

DO47

B048

A7 | D17 ;) A1B | D18 | A19 | D19 | A20

D20

A21

D21

A22

D22

A23

D23

A24

D24

D049 | DOS0 | DO51 | DOS2 | DO | DOS4| DOS5 | D058

DO57

DC58

D059

D060

DO61

DO62

D063

pOo64

AZ5 | D25 | A26 | D26 | A27 | D27 | AZ8

D28

A29

D29

A30

D30

A3t

D31

A32

D32

IN

stt —>{ po1 [ po2 [ po3 | po4 | Dos |

[ poso| Dos1] Do62| D063 | DOB4 |

7 /—FESA42(BCKYFEEBIR) Anode Driver 2 ( B and C dot driver) (84bit)

DO1 | DO2 | DO3 | DO4 | DO5 | DO6 | DO

DO8

DOY

DO10

DO11

D012

DO13

DO14

DO15

DO1i6

Cl B1 C2 B2 C3 B3 C4

B4

C5

B5

C6

B6

c7

B7

C8

- B8

DO17|{ D013, b019; D020, D021 | D022, DO23| DO24

DO25

D026

DO27

DOz28

D029

DO30

D031

D032

C9 B9 | CIG ; B10 | Ci1 | B11 | Ci2

B12

Ct3

B13

C14

B14

Ci5

B1a

C16

B16

D033 | D034 | DO35 | DO36 | DO37 | DO38| DO39 | DO40

DOM

DO42

D043

D044

DO45

DO46

D047

bo4s

G17 | B17 | €18 | Bt& | G189 | B19 | C20

B20

G2t

B21

- G22

B22

C23

B23

- C24

B24

D049 | DOSO| DOS1 | D052 | DO53 | D034 | DOS5 | DOS6

D057

D058

B059

DOB0

D061

DO62

D063

D064

C25 | B25 | C26 | B26 | C27 | B27 | G28

B28

C29

B29

GC30

B30

C31

B3l

caz

B32

N

]
stz —>] po1 | poz | po3 { po4 | Dos |

| po60| DO61 | DO62 | DOB3 | DOGA4 |




MN12832JC SHEET 4/8
DS26351
TIvER XYL B LUT /—FT—23 Grid Scan and Anode Data Protocol
F gk HRTS Sy FHH Grid Output v/ —F5F—4
Ay Syl Anode
BAZT Selecting G|l GG G| G G|l G| G| G| G Data
Grid Scan Grid 1 2 3 4 5 60 | 61 | 62 | 63 | 64 Prptocol
Timing
. Te4 G63 and G64 L L L L L L L. L L H ! H Note 2
T1 G64 and G1 H L L | L L L L L L L H Note 1
T2 Gl and G2 H H L L L L L L L L L Note 2
T3 G? and G3 L H H L L{L L L L L L Note 1
T4 G3 and G4 L L H H | L L L L L L L Neote 2
T5 Gdand G5 | L | L | L{H|H|L|L|L|{L|L]|L Note 1
761 G60 and G61 L L L L L L H H L L i L Note t
TGz G861 and G62 L L L L L L L H H L L Note 2
Té3 G62 and G63 L L L L L L L L H H L Note 1
T64 G63 and G64 L L L L L L L L L H H Note 2
™ G64 and G H L L | L L L L L L L H MNote 1
Notes

1) BKIZLIZL T, 7/—FFS4/0ERR0L. BIRL TV ST VY FROMAI ~A32E KD ~D320>
FybF—48% AN, COEET /—FRSA 73213, BKR2EHIZLTH T,
Select Anode Driver 1 by setting BK1=L, and set data for A1 to A32 and D1 to D32 for the
selecting grids. Anode Driver 2 should be OFF by setting BK2=H in this timimg.

2) BKR2ZLIZLT, F/—FF372%58R0 . #BRLTL ST ) YRFROBI ~B32E KIKC1 ~C32D
RobF—a% AR, COEET/—FESA11E, BKIZHIZLTH T,
Select Anode Driver 2 by setting BK2=L, and set data for B to B32 and C1 to C32 for the

selecting grids. Anode Driver 1 should be OFF by setting BK1=H in this timimg.

3) L=Low, H=High




SHEET 5/8

MN12832JC
DS2635t
BAZ24 F%—Fb Timing Chart
N TR ,
Grid S A il
{'imin‘"‘ga" To4 | T1 | T2 | T3 | T4 | ~ [ Tn | -~ [T62] T63 [ Te4 | T1 |
BK1 | | ] | | |
BK?2 | | ] | | | |
cLka I U J R
sIG | [ 1
LATG 1 |
Timing Tn Tot ]+ ] ™ T T
BKI,BKZ{
250nsMIN 250nsMIN + |
GLK1. CLK2
il HWWHWMHWMHWM T
SI1., SI2 = -
{Data for Tn+1) _ \D064 . DOI; -
LAT1, LAT2 1 I
MIN
5 1 sMIN 1 Sis
! OnsMI
CLKG
“ 250nsMIN !J 251\[;IIN
T ns
JCT _ ]
tp | BK
Notes '

1) LATGIZERHIZEEL TS, The LATG shall be always set H.

2) HimrEEERRIEO8& ., —EOTRATIEpSHBKBR—TEIZAD LU TLIZELY,
The tp and tBK should be settled in one period of TR. ‘

3) BHDEFILEOIOH, TR X v BiEH (1/TR) HY120HzBL LTS ESITLTW TR HELET,
120Hz or higher frequency of refresh rate {1/TR) is recommended to avoid display flickering.

8 FVJIR R RMBEE LN ISIZL TN, BLELS S IEVIDNEA BRI ERIERHYET.
Aveid stoppihg Grid Scan. It may cause permanent damage to VFD

5) FEERES T 5B S IEBKGOHA TITILIILTLIZEL BK1, BR2IFIBEIREIZITFEHLLZN T,
Use BKG for brightness control. Do not use BK1 and BK2 for brightness control,

*) AT S AT EANTTELY, Inter—digit blanking to avoid ghost illumination in the next grid.




MN12832JC SHEET 6/8
DS26351
##ExR Function Table
HEBE Function Symbol Driver %8 Description
LI D REGTOYY CLKG Grid | T :7—%Y 7 Data shift
Shift Register Clock CLK1 Anodel |T—HERAABESIHIZLTENTEAL,
CLK2 Anode? |Keep it H-level in principle.
YT RT—EAH SIG Grid 133 T Fv—F2R,
Serial Data [nput SN Anodel [See Timing Chart
1 Si2 Anode2
SyFas+a0—Jb LATG Grid  |H:AJL— Data through
Data Latch Gontrol LATI Anodel |[L:5wF Data latch
LATZ Anode?2
RSAN\HATS T BKG Grid _ |L: A% Output on,
Driver Qutput Blanking BKi1 Anodel JH or Open: 73742 Output off
BK2 Anode2
452K Ground Vss | Grid/Anode|% 5K Ground OV
gw49ER Logic Supply Voltage Vopi [ Grid/Anode |5V

F14AFLAER Display Supply Voltag) ~ Vppe

Grid/Anode |60V

45 A BT Filament Voltage FI,F2 { ACOsZAUNEREA K AC filament voltage input
TIBREIEF Factory use only SOG | ERLELVEEEL, (—72) Do not use. Keep it open.
A—ax2L3:E2 No Gonnection Pif NG /44332 No Gonnection

/—E> No Pin NP NPEMNZIZE it Y ER A, There is no pin.

Eax2332 Pin Assignment

Pin No. 1{2 | 3, 4|51 6

7 8 9 (10| 11 | 12|13 ] 14| 15| 16

Assignment F1 | F1 | Ft | BK1|LATI|CLK?

S| NC VDDZ VDDZ VSS VSS VDD] BKG|[LATG|CLKG

Pin No. 17 118 | 191 20 | 21 | 22

23 124 25| 26 | 27 | 28

Assignment SIG |SOG! NC | SI2 [CLK2LATZ2

BK2; NP | NP | F2 | F2 | F2

70y R E LU EKENR S Block Diagram and Drive Gircuit Example

MN12832JC
CLKG
EA[GTG §4 bit
H )
o e GRID
_{(S0G} Driver -
CLK1 .
sH 64 bit AD
Py LATL Anode | anope cor )
i Ef - - . A
= Driver 1 128x32 Dot Matrix
CLK2 o
S 84 bit e Dot Pitch=0.65mm
e Anode | \jope -
BK2 Driver 2
Vopi  Vop2 Vag . :
é RD=22Q 7D 1 Ek
Vi = Vions
T 1

L
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