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Specification of Vacuum Fluorescent Display NORITAKE ITRON CORPORATION Sheet 1/10
PPT-109
Rev. |Spec.No. | Date (M-D-Y)
. 0 P-R Nov. -29-01
Item No. MNE Ez Eﬁﬁi 1 P-R1 Dec. -03-01
2 P-R2 | Dec.-10-01
AR FR#&No. 3 P-R3 | Dec.-14-01
Applicable Standards |{Standard No. 4 P-R4 | dan.-11-02
HARTEMARIE 5 P-R5 | Feb.-06-02
VFD Reliabil ity Test Condition T1-93-3336D 6 T-R | Apr.-01-02
HARTEERESBRS | 7 T-R1 Sep. —-18-03
VFD Quality Specifications TT-07-3081A 8 T-R2 Mar.-18-05
9 T-R3 | Jul.-19-12
HExtix KER Absolute maximum ratings Ta=25°C
E H =g m F E B B
Parameter Symbol Terminal Rating Unit
TJ4S5*A2FERE Filament volt. Ef [F(+),F(-) Notet 3.2 Vde
BiEEE Storage Temperature Ts — —50~+85 °c
ROV ERERE Logic supply volt. VD1 | VDD Note 2 —0.3~6.5 v
FARATUABIREE Display supply volt. VD2 | VDD2 Note 2 —0.3~45.0 v
SI1, 812, CLK, 0 2
ANEFE Input volt. VIN LAT. BK Note 2 VSS—0.3~VvDdi+0.3 v
Note 1: BT E, Note polarity.
Note 2 : Vss=OVHEEL L1-{E, Voltage based Vss=0V.
REO w4 K  Internal logic figure
SIT (801) SI2 (S02)

e -
1
CLK i 194hit Shift register! 144bi1 Shitt register? /—T

L L §
LAT e+ 144bit Latchi |—— 144bit latch? |
4 I :

GCP e PWl Decorder |
: U i
BK  e—— 144bit Level shifter |
i T |
://ES; ::;"_ | 144bit Driver ‘ :
Vss e J3_ .............. 4)

! 1218 Dot Balrix

TR —4 X Power-supply sequence

Note 3: VDD2OERZAIZVIDI EEIFELIZVIDIDERAZTHDZ &,
VDDIDEREMILVID2E BRFE L VID2DEHETHDHZ &, v
VDD2MENANAR (& VDD1 £ 78-7407 XIE3. OVERBIZT LG 2 &, [ \
VDD2 should be applied at the same time as VDD1, or after VDD1. V DD1
VDD1 should be turned off at the same time as VDD2, or after VDD2. [

VDD1 should be applied and higher than 3.0V when applying VDD2. t
Fig. 1

#0.64-5-68.5 A AL
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Specification of V.F.D. Sheet 2/10
MN11216A
HEEB1EE{E Recommended operating conditions
H H = & # & ME El&x K| EAE
Parameter Symbol Gondition MIN TYP MAX | Unit
Ju4S5X AV NERE Filament volt. Ef |See Fig.2 Notel | 24 2.7 3.0 | Vde
o I . See Fig.1,2 3.0 3.3 3.7
Ry BRERE Logic supply volt. | VDDI Vv
Note 234 | 4.5 5.0 5.5
FARTUALEBEBIE Display supply volt. V/DD2 [See Fig. 1.2 Note 235| — 39.0 | 42.0 v
ANERE Input Volt. VIN 0 — VoDt |V
INA T RAEIE Filament bias Volt. Ek |See Fig.2 _ 1.0 — v
0wy RBiREk Clock frequency f OLK |See Fig.3 — — 2.5 | MHz
89 98N)LANE Clock pulse width | twCLK |See Fig.3 200 — — ns
T— 3 R Data setup time t DS |See Fig. 3 100 —_— — ns
T— 3 RERFE Data hold time t DH |See Fig.3 150 — — ns
59 FINVANE Latch Pulse width t wL |See Fig.3 300 — — ns
T v FHERFFE Latch setup time t LS [See Fig.3 250 — — ns
T v FIRFFFE Latch hold time tLH |[See Fig.3 120 — — ns
B{ERE Operating Temperature To — — 40 ~+85 °c

Note 4 : BESARRIC(Z. 3.3V TYPRTHEHR

THZ &L,

Note 5 : ERHIRIEI Ro=22Q MiEA #HEiE

IDD1=3. 3V typ should use for display of

grayscales.

Current-limiting resieter RD=22Q recommended

TR Electrical and optical characteristics

f CLK=2MHz Ta=—40~85°C Vv SS=0V vDD1=3.3V vDD2=39V all segments on
H H Elaz=s TR MEH &R ME E| R X HEf
Parameter Symbol| Test condition | MIN TYP MAX | Unit
TS5 AL B Filament current | 1f (M1 seement off a5 yor 0| 138.0 | mAde
Voo1=Vooz=0V Note 1,7

AUy BRER Logic supply current 1001 | fok=2MHzZ Note 6 — 1.0 2.0 mA
FA4RTLA %ﬁ & Display supply current 1 DD2 Note 6 — 6.0 12.0 mA
HLURILAAER Hi-level input current IIH |V IH=VDDI — — 50 A
LLRILAAER Low-level input current | TIL |VIL=VSS -250 | -70 =35 | uA
HURILAAERE Hi-level input volt. V' IH >\</ng15 — \/ DD1 v
LURILARERE Low-level input volt. VIL V'SS _ >\</OD215 v
4 . Ta=25"C _ 2
YEE Luminance L(G) S53£Du=1/39 350 (700) cd/m
FHE Green (G)

N%%@M@:&%%WW&W—W%

Note 7: Ef=2. VDI &

Value of Ef=2. 7V
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Specification of V.F.D. Sheet 3/10

MN11216A .
E ek Terminal function table
E% g Function
FM#), F) T4FAVNEEAR Filament voltage input pin

NP J—Ev No Pin

CLK SITRLTURALOYY Shift register clock input pin
S11 YTFILT—E AR Serial data 1 input pin

S12 DYFILT—EAA2 Serial data 2 input pin

SOl SYFILTF—AHEAT Serial data 1 output pin

S02 SYFILTF—-REA2 Serial data 2 output pin
GCP FEERSEY FO—J)LsYL X Grayscale control pulse input pin
LAT F—ASyFarto—jL Data latch control input pin
BK FARTLALATSoH Y Display blanking input pin
V'ss GND#z=3th Ground pin

vV DD1 o vy YIBEARN Logic supply voltage input pin
v DD2 FARTUALAERAR Display supply voltage input pin

E3&45 Example of drive circuit

Data2 Latch GCP

Datal Clock Blank
MN11216A

S11 SI2 CLK LAT BK GeP | F(H

Display Pattern.BD - Ff 2.7
vDD1  VDD2 VSS FG)

VoD L = vDdik2 § Ex 1OV

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

MN11216A

A CH#t AC Characteristics

oK >F
250ns MIN : 250ns MIN

250ns MIN 250ns MIN
GGP
e 400ns MIN
4
CLK /
400ns MIN
SI1/S12 Effectivd data
(Input)
N | 150ns MIN
250ns MIN «120ns MIN 5
LAT
Fig. 3 300ns MIN

Note 8 : SREIMERHLED &, TREDRITODVWTITFEFET LY,
Please be careful about the following point for prevention of operation.
c 7 -3EIAA B LIS ECLKZHIghI2 L THE LT T LY,
When you don't write the data, Please set CLK to High.
P -AEAARIIBKEERIL S HZLNT T I,
Piease don't change BK during data transmission.
* CLKASLowDIKEE TBKA B L S HAR LT T &Y,
When CLK is Low, please do not change BK.
» LATAHigh (H) B DBKALow (L) DIREE TCOLKZEL-HIZ LARLVT TR &Ly,
When LAT is High and BK is Low, please don't change CLK from Low to High.
Note 9 : GCPIZEI L TIL. Sheet 5/10D44{3V) Fv-bRAEB £ UL, Sheet 6/10DIEFEREEAT-M D
HWBEEZ ZSET I,
Please refer to Sheet 5/10 and Sheet 6/10 about GCP.
Note 10 : LATN WATBIZZR/NBIZ L TTF &L, LATIZHTREY 30400 B BK=H) (TAN T T &Ly,
E =487 30400 R DLATH V) (ZHIAH Y £T DT, Sheet 5/10F TSBT ELY,
Please make LAT-pulse width into the minimum.
Refer to Sheet 5/10 for nter-Digit-Blanking and LAT-timing.
Note 11 : BKIZES L TIEF -4b50R77-94300 F4-t 2 TSHET &L,
Please refer to the Data transfer timing chart about BK.

FEYFWNEDTEE Caution
CBREAR, BRSEDANV IV RANEBESYFINTWAEAZELTHELTTSL,
BICEBRFICBLWT. 6020 RALLIIEAHYET,
After turning on the VFD, clear shift register and latched output before displaying pattern,
otherwise, flickering may occur, especially under high temperature conditions.
HEREFEFALLZMUETHY. BHORRAZOEELRICEYREBETHCENHYET .
CHEAICES>TIIMBRICTEETEL,
Ensure adequate heat dissipation to avoid malfunction due to rising temperature.

HERRETTOTHERCE+AIIESROLET . WEORREICAYET .

As a semiconductor device, precautions should be taken to prevent static charges during handling and assembly.

CHRAGEEOEHIED - . BIRRTERMT . XOO0— PRI~z 18—, RY—TE—RED
HEEEMATOIERAEZEHOLET,

To avoiding burn—in problem due to fixed pattern display, scroll, screen saver or sleep functions

are recommended. DSA4-2082
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Specification of V.F.D.

Sheet 6/10

MN11216A : Data transfer timing chart(2/2)

¥ FE P SRS AE Grayscale Function

oo =
e s PESE T — 4  Anode Data
Bksp}%][//\/l/ Shift Register 1: |Shift Register 2: ﬁg Luminance
Grayscale Level S11 SI12
0 L L 0% Display Off
1 H L (about)tl/tp %|Approx. tl/tp of grayscale level 3
2 L H (about) t2/tp %lApprox. t2/tp of grayscale level 3
3 H H 100%
FEREPEFAE  Example of Luminance (t2=3/5tp. t1=3/10tp)
144 143 142 141 140 139 6 5 4 3 2 1
Shift Register 1|_| H [ L H ] L [H]L[-~-[H[LIH[LIH[L]
& & & & & & & & & & & &
Shift Register 2_| H [H [ L [ LI HIH] T L]ILIHTH]L]L]
v v v Vv b
PWM Decorder (Output)]100%] 60%] 30%] 0% [100%] 60%] --- [30%] 0% [100%] 60%] 30%] 0% |
tp
t2
t1
LAT I [1
GCP [ [
BK [] [ ]

Hi 773 7% Output pulse
Grayscale level 0
Grayscale level 1
Grayscale level 2

Grayscale level 3

Note 18 :

Note 19 :

Note 20 :

Note 29 :

—

L

LATAHigh () OHEIRIZCLKDIE L EA Y 19V BALBRWE T L TTF IV,

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

PWMF ™ 2= JXLATOS B EAR Y ooy Gl b S ET,

PWM decoder is reset by the rising edge of LAT.

GCPDN WAGAFIIE L &RV T T I,

Please do not change the pulse conditions of GCP.

TIoN T BERODZYATM, 1, 2, 3OABBERRAENT DivET,

Only as for an anode data part, 4 stage tone of levels 0, 1, 2, and 3 is hung.

2Ty b ERODF -, SILL SI2ZE BH(, DI LT, W3 100%HE NI L TTF EVY,

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

NCERIZT ~4%SI11,S12& HL(0, I L TEBWTFELY,

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

GCPODON MEHEIZ DWW T & THREO . YHERESRFRPREIE TN EEEET,

M. HAOBEREICEBW TR, BRICTERTN AEIEL WD Z L 2ERLET,
FEEMHFHORKR, HHShAEEV MI DWW OMEEBIEIIFENSI L ST TEEET,
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.

GCPNV MARRER Z X CAALAENI ST LTTEW, REEORER &2 £7,

Please do not input GCP pulse exceeding the number of regulations. It becomes the cause
of incorrect operation.

L
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Specificatin of V.F.D. Sheet 8/10
MN11216A @ Data map

7 MUY REZEIDETE (7 P LU RZ1~2(S11, S12) 2hil)
The order of shift register assignment (S11 and SI2 are common. )

Upper row | Data No.
Lower row | Assignment

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

la 1f 1b 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 | 4e | 4c | 4d | ba | 5f | Bb | Be | bc | bd | 6a | 6f

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

6b | 6e | 6¢c | 6d | Ta | 7f | Tb | Te | T7c | 7d | 8a | 8 | 8 | 8¢ | 8c | &d

49 | 50 | 61 | 52 | 53 | 54 | b5 | b6 | 57 | 58 | 59 | 60 | 61 | 62 | 63 | 64

9a | 9f | 9b | 9e | 9¢ | 9d | 10a | 10f | 10b | 10e | 10c | 10d | 11a | 11f | 11b | 1le

65 | 66 | 67 | 68 | 69 | 70 |\ 7] | 72 |\ 73 |74 | 75 |76 | 77 | 78 | 79 | 80

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

81 | 82 | 83 | &4 | & | 86 | 87 | 88 | 89 | 90 | 91 | 92 | 93 | 94 | 95 | 96

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

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

Gl | G2 | G3 | G4 | G5 | G6 | G7 | GB | G9 | G10 | G11 | G12 | G13 | G14 | G15 | G16

113 114 | 115 116 | 117 | 118 | 119 | 120 | 121 | 122 | 123 | 124 | 125 | 126 | 127 | 128

GLl7 | GI18 | G19 | G20 | G21 | G22 | G23 | G24 | G25 | G26 | G27 | G28 | G29 | G30 | G31 | G32

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

G633 | G34 | G35 | G36 | G37 | G38 | NC | NC | NC | NC | NC | NC | NC | NC | NC | NC

7 b LU AHZ  Shift Register

S11 — [ saa V143l 12l il 120l ~1 6] 51 « 1 5] 21 1 ] — so1

s12 — luga 13zl sl il ~1 61 51 2] 31 21 1 | — so02

Note 28 : la to 16f Gl to G38 = Grid NC = No Connection
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