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SPECIFICATION BFMBEER BEFEHMIL—F
ENGINEERING GROUP, ELECTRON TUBE
4 Type No. 8-MD-06INKM ELECTRONIC COMPONENTS DIVISION
i FUTABA CORPORATION
H ¥ :Application BD-P ,
#F~F#5 :Outer Dimension 812 (L) X 16.2 W) X 6.0 (T)mm
Cadmium Free Phosphor, Lead Free Solder
F& ¥ 8 :Color of lllumination Green (G. x=0.24,y=0.41)
HEs B A TE#S  Absolute Maximum Rating
H H Item Symbol Terminals Rating Unit
7 47 ALY hEE :Filament Voltage Ef F+-F- 3.2 Vde
n Yy s %R EE :Logic Supply Voltage #2| VDD VDD —0.3 ~ 60 | vde
K2 A 238 IR & & :Driver Supply Voltage *3 VH VH —03 ~ 28 Vde
¥y 7 {E & ANERE Logic Input Voltage VIN |CS,DA,CP,RESET| —0.3 ~ Vpp0.3| Vde
£ & B X  :Storage Temperature Tstg 55~ 480 C
M B R B R0 L L TR DR VEETHY, lﬂsh&ﬁxﬁ_%‘*iﬂﬁ\%&ﬁﬁﬁﬁ%&%&?‘b‘fﬁﬁﬁﬂ%hi‘i‘u
Absolute Maximum Condition : The value shall not be exceeded in any conditions. Permanent damage to VFD may be expected.
HELEE)ES{F:Recommended Operating Condition
I\ H Item Symbol Min. Typ. Max. Unit
7 45 A2 B E Filament Voltage #*]1 Ef 2.43 2.70 2.97 Vde
KZ A /38E R & FE :Driver Supply Voltage *3 VH 21 23 25 Vde
rYy s EIRERE Logc Supply Voltage *2| VDD 3.0 3.3 3.6 Vde
Hv ~ - A 3 8 £ :H-Level Input Voltage VIH VDD X 0.8 — VDD Vde
LV v A 718 &£ :L-Level Input Voltage VIL 0 — VDD X0.2 | Vde
Hw kA 7 AT R Cut-off Bias *1 Ek 2.0 — 3.0 Vde
B £ i E  :Operating Temperature Topr -20 — +70 °C
PER 7 2 7B VER M Characteristics of Internal Clock Circuit
H B [tem Symbol Z&{#:Condition Typ. Unit
B O % {5 B ¥ % :Internal Clock Frequency fosc Vpp=3.3V 1.01 MHz
= 7 L— A % % :Display Frame Frequency fer Rosc=39k 493 Hz
AR B ES (S8, BT R T MM FM I Typ EASEERTT, )
Recommended Operating Condition:Quality and reliability can be assured in this condition.
(Typ.condition is the most optimized value on the life time.)
*1 74T A OB DA AAZETINT 5,
Ek is applied to the minus polarity of the filament.
%2 EIRS —4 A Power Supply Sequence
VHAFMNFVDDE3.0~3.6VORI TR T, VH
VDD should be 3.0 to 3.6V when applying VH. VoD
BRI AEIIVODEVHE RN, EioiiVDDER A LB ICVHER AT SV, /7 T\
VH and VDD should be on at the same,or VH shouid be on after VDD is on. - - t
I VODEVHE FIRE, SV L7 I VODE IR TaL A
VH and VDD should be off at the same,or VDD should be off after VH is off. PPl Sed
*3 VA EIT IR B {E 4 T2 B T3V, Recommended Operating Condition should be used when applying VH.
A B AR R T O THEROBRMRWII- IR BBV LEY,
The VED is built with C~MOS les.Precautions should be taken to minimize the possibility of static charges.
FHIE LB RSNAES. B EEELREHERWEESRYET O THANICTHRT IV,
Since deviation from this specification may generate quality or reliability concerns, please consult to FUTABA prior to use.
TOHASEEONBILBI R E R TAIEN BN ETOTI TR TS,
This specification is subject to change without netice.
— 2 = czZivi-B




B R A4 : Electrical Characteristics

WEFRVE S, HEREESRMA-OTyplE, 2AUT, f=5MHz, PGND=LGND=0V&13,

Unless otherwise specified, The test condition should be Typ value of recommended condition and all segments on,

feL=5MHz,PGND=LGND=0V.

between Digits

HH : ltem Test Condition Symbaol Min. Tvp. Max. Unit,
TA4TANER Ef = 270 vde
Filament Current VH=VDp=0 It 111 123 136 mAde
S e i - -
Logic Supply Current foux = 5MHz IbD 2.0 mA
RS A NBIRER £ T IH(AVG) - 8.0 16 mA
Driver Supply Current All Segments on TH(PEAK) . 9.0 18 A
HL L A1 Bk _ _ _
H-Level Input Current VIN=VDD I 5 nA
L~V AF TR - CS,DA,CP, _ _ B
L-Level Input Current ViN=Y RESET L 5. wA
Ef = 2.70 Vdc 2
L{ G. 500 1000 —
Voo = 3.3 Vde ( ) cd/m
VH = 23 Vde 2
L ) - d
M = 2.0 Vo) | = cd/m
Dimming = 240/255 2
L —_
(Duty=1/8.5) ¢ ) cd/m
ﬁ. B L( ) — cd/m?
Luminance
L( ) — cd/m?
L( ) — cd/m’
tp
l__ _ Ol\j L{ ) — cd/m>
[ VH
Bt L( ) - cd/m?
- \l Filament
.ﬁ Kk . d Level Lmax _ _ 9
Luminance Ratio El OFF _Lmin

) i, By — Sy TR ERHLEBE THB.

The value in *( )is shown for the center tap grounded.
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HEHEFR - Function Table

Here ey AN/ Hh Nz
Function Symbol Input,” Output Description
V7N ey AN ETF CP AT CPDIE Y CINT AT —HML 7 LEA,
Shift Clock Input Input Serial data is shifted on the rising edge of CP
ITNT—F AT DA AA LSBRI LD A LET,
Serial Data Input Input Input from LSB
7 AR T-A TSA _ A =T AL TTF &N,
Test Pin A Leave this open,This is for factory use.
2 NIST-B TSB _ L-GNDIZHEBEL TTF &L,
Test Pin B Connect it with L-GND
Fo 3P L TRAFRT o A CSENA AT BET — B DUV T VEEREA S L& ET,
Chip Select [nput Input Serial data transfer is disabled when CS pin is “H” level.
RESET #0—1~YWid Bl TOMREMIMELET,
Uy AR RESET AAh Low initializes all the functions,
Reset Input Input TR EEV o M iEF SR T S0,
For an initial status ,see Reset Function.
B E#&RAm T T,
S rry s S 2 THERALRVDTTEN,)
B XA T 0S¢ AN/ WA Pin for self —oscillation. | VDD
Pin for self-oscillaiion. Input/Output  [{Do not apply external clocks to these pins) R L
B ERLET, 080 ol _TF
Connect this pin to resisitor. Rosc=39KQ
oy 7 ERIET VDD AN oy B DT O EIR T
Logic Supply Pin lutput Power Supply pin for Logic Circuit.
RIA BRI T VH AN RZAADEEOTH DB T
Driver Supply Pin Input Power Supply pin for Driver Qutput.
=EP e AN S LGND AR uPy DI FR
Logic GND Pin Input GND for Logic Circuit.
TSGR PGND AN VHD T TR
Power GND Pin Input GND for VH Circuit
TATANRT . AH |[TATANBEAIRT
Filament Pin ’ Input Filament Voltage input
It NP _ NPEIZIIE AZH ER A
No Pin There is no pin.
S RT N NX _ S LIRFURDESTY,
No Extend There is no extend.

4 Type No. 8-MD-06INKM
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.;"L. & L

Rose=39KQ
Ry=10Q
CH=0.1'L1F
Cpp=0.1uF
CIG-VFD
Vp |
Rosc 0SC GL~G8 | .
MC REST
PXX cs Grid:16~86 el
PXX +
ot
PXX T
s [ Seements F—
TSH & o i}Jp
_|_C—_|_—> VDD
VDD oo T
LGND
Ry Ry
DWW VH Controller FRINE >
LVHT Cy
k- PGND

EDEFEFIRATBFH R A OER T, CH,CODIX/A X T NF—RA D A2 CF,
Notel)The series resister RH is resister for limitation of over current.CH and CDD is the capacitors for noise filter to
the VH and VDD.
EDRMEIZICEEL T AR TT, ICOMEE —F(ra—MNE— NG DRI Ara R U E T,
Note2)This product is the device with built—in IC. The design of the PWB should be considered for the destructive mode
(short mode) of IC.
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@ Timing condition
The timing condition for serial transfer is shown below.

tBOFF tDOFF tCSW

Chip select :E [

Sere clock:CP [NV TR ------ AARAAY ™~ ALY
Serial data:DA  ——{|_DATA [H{_ DATA H_DATA }------ (Coata f———(

ISB  M3B

1Co-CP {CP~CS

Fig. 1 Timing Condition of Serial Data Transfer

1/fclk
‘ tCP | {CP

S

Serial clock:CP

Serial data: : DA

Fig. 2 Timing Condition of Serial Clock

Table 1 Timing Condition

[tem Symbol | Condition Min Typ | Max | Unit
CP frequency felk - - - | 0.5 [MHz
CP pulse width tCPW - (700) - - | ns
Time needed between CS and CP tCS-CP - (1000) - | - | ns
Time needed between CP and CS tCP-CS - (1000) - | - | ns
Time to wait CS tCSW | oscillating (1000) - | - | ns
Time to process data tDOFF | oscillating (2000) - - | ns
Time to set up data tDS - (300) -1 -1 ns
Time to hold data tDH - (300) - | - | ns

B4 Tvype No. 8-MD-06INKM
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® Commands

1. List of commands.
Table 1 shows the list of commands.
Table 2 Commands

MSB 1st Byte LSB{MSB 2nd Byte LSB
B7T|B6|B3{B4|B3|B2|B1}B0D|B7|B6|B5|B4| B3| B2|B1{B0
DCRAM_A DATA WRITE 010 1 |X4|X3|X2[XL|X0|C7|C8|CH|C4|C3|C2|C1]|CO
* |D30|D25(D20|D15(D10] DS | DO |2nd Byte
¥ |D3LD26|D21|D16|D11| D6 | D1 |3rd Byte
* (DIZID27|ID22|D17|D12| D7 | D2 |4th Byte
* |D33|D28|D23|D18|D13| DB | D3 [5th Byte
*
*

Command

CGRAMDATA WRITE Ol 130 =] *]|Y2]Y1l]|YO0

D34]D29]|D24|D19]|D14] D9 § D4 |6th Byte

ADRAM DATA WRITE 01 1] 1 X4|X3[X2[X1]|X0

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

URAM DATA WRITE 1|00 | =*|U2|UL[UD
DIGIT SET OF DISPLAY

TIMING Ljfrfjrfofo]o|=*|=*|UV|F6|Fs|F4|F3|F2|F1|Fo0

DIMMING SET Ljp1j1jojo} 1| =|=*|H7|H6|H5|H4|HI}H2|H1|HO

DISPLAYLIGHTON/COFF | L [ 1 | 1 [ 0] 1 | OJLS|HS| & | % | &} &} =} & | [ *
STAND-BY MODE SET 1| 1o 1] 1] *|ST|=]=* IR EE:

Notes:
#=Not Relevant.
Xn=Duty Timing (Digit) Address Set, n=0 to 4.
Cn=CGRAM/CGROM Character Code Bit, n=0 to 7.
Yn=CGRAM Address Bit, n=0 to 2.
Dn=CGRAM Character Code Setting, n=0 to 34.
En=Segment Pin Setting, n=0 to 3.
Un=URAM Address Set, n=0 to 2.
Gn=Grid ON/OFF Setting, n=1 to 16.
Fn=Number of Digits Set, n=0 to 6.
UV=“1": Universal Function Enable. UV="0": Universal Function Disable.
Hn=Dimming Quantity Setting, n=0 to 7.
HS="1": All Qutput (Anode, Segment) Data="H". H$="0": Normal Mode.
LS=“1": All Output (Anode, Segment) Data="L". LS="0": Normal Mode.
ST=%1": Stand-by Mode.  ST=0": Normal Mode.

In case of continuous data write=in to RAM (DCRAM, CGRAM, ADRAM, URAM, ete.), it is not
necessary to specify the first byte of the second and later bytes, because the addresses are
automatically incremented internally.

Note : There is no guarantee for any operation resulted from the setting using other commands listed above.

3% The type isn t used in all lights ON.

4 Type No. 8-MD-06INKM
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2 Description of commands
2.1 DCRAM data write command

The DCRAM (data control RAM) has a 5-bit address to store the character codes of the CGROM and
the CGRAM. The character codes specified by the DCRAM are converted into the character pattern
of bx7 dot matrix via the CGROM or the CGRAM.,

To write—in the DCRAM, specify the DCRAM address and write-in the character codes of the CGROM
and the CGRAM. For the setting relationship of the DCRAM address to the display timing, refer to
section 2.4, Display timing set command. The command format is shown below.

[ Command Format]

MSB LSB

B7 B6 B5 B4 B3 B2 Bl R0 . :
The DCRAM data write mode is selected and the
Istbyte | 0 1 0 [ 1 [X4[X3[x2[X1]X0] DCRAM address is specified.
(1st) (Ex. The DCRAM address OH is specified.)

MSB LSB

B7 B6 B5 B4 B3 B2 Bl B0 The CGROM and CGRAM character codes are
2nd byte [C7[C6[C5[C4[ C3| C2[C1{CO| specified. (The specified character codes are written
(2nd) into the DCRAM address 00H.)

@ To continuously specify the CGROM and CGRAM character codes, specify character codes only as
shown below. As the DCRAM addresses are automatically incremented, it is not necessary to specify
the first byte. Addresses are specified from 00H to 17H incrementing 1 by 1. It is possible to
continuouslv transfer up to 24 addresses.

MSB LSB
B7 B6 B5 B4 B3 B2 Bl BO The CGROM and CGRAM character codes are specified.
3rd byte [C7]C6[C5] C4] C3] C2] C1| CO| (The data are written into the DCRAM address 01H.)
(3rd)

MSB LSB

B7 B6 B5 B4 B3 B2 Bl BO The CGROM and CGRAM character codes are specified.
4t(h by)te fc7]cslcs[ca]c3]czfci]col (The data are written into the DCRAM address 02H.)
dth

MSB LSB

‘ B7 B6 B5 B4 B3 B2 Bl _BO The CGROM and CGRAM character codes are specified.
25th byte| C7| CG' C5|C4| C3| C2| Cl | CO| (The data are written into the DCRAM address 17H.)

(25th)

M3B LSB  The CGROM and CGRAM character codes are specified.
B7 B6 B5 B4 B3 B2 Bl R0 (The data are written into the DCRAM address 00H.)
26th byte[C7] C6] C5] C4| c3[ C2|C1] CO]
(26th)

X0 (LSB) ~X4 (MSB) : DCRAM address (5 bits: 24 characters)
CO (LSB) ~CT7(MSB) : CGROM and CGRAM codes (8 bits: 256 characters)

#4 Type No. 8-MD-06INKM
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2.2 CGRAM data write command

The CGRAM (character generator RAM) has a 3-bit address to store character Patterns of 5x7 dot matrix.
Character patterns stored in the CGRAM can be outputted by specifying the character code (address) of DCRAM.
The CGRAM addresses are assigned from 00H to 07H. (The other addresses are all for CGROM.) The CGRAM

can store 8 types of character pattern.

The CGRAM can be written—in by specifying its address.

The command format is shown below.

[ Command Format]
MSB LSB
B7Y B6 B5 B4 B3 B2 Bl BO
tstbyte[ 0 [ 1] 0] [ *[v2]vi]vo]
{1st)

MSB 1.SB

B7 B6 B5 B4 B3 B2 Bl B0
2nd byte| * |D30|D25[D20|D15[D10] D5 | DO |
(2nd)

MSB LSB

B7 B6 B5 B4 B3 B2 Bl B0
3rd byte [ * [D31[D26|D21|D16|D11{ D6 | D1]
(3rd)

MSB LSB

B7 B6 B5 B4 B3 B2 Bl B0
4th byte | = [D32]D27]D22[D17|D12[ D7| D2 |
(4th)

MSB LSB

B7 B6 B5 B4 B3 B2 Bl B0
5th byte [ * [D33[D28|D23|D18|D13] D8 [ D3 |
(5th)

MSB LSB

B7 B6 B5 B4 B3 B2 Bl B0
6th byte | * [D34]D29[D24|D19[D14] D9 | D4 ]
(6th)

The CGRAM data write command and the CGRAM address
are specified. (Ex: The CGRAM address 00H is specified.)

The data in the first row is specified.
(The data is written into the CGRAM address 00H.)

The data in the second row is specified.
(The data is written into the CGRAM address 00H.)

The data in the third row is specified.
(The data is written into the CGRAM address 00H.)

The data in the fourth row is specified.
(The data is written into the CGRAM address 00H.)

The data in the fifth row is specified.
(The data is written into the CGRAM address 00H.)

@ To continuously specify character pattern data, specify the character pattern data only as shown below. As
the DCRAM addresses are automatically incremented, it is not necessary to specify the first byte. The
character pattern data of the 2nd to the 6th byte are considered as one data. The time between bytes tpopr is

2us{min).
MSB LSB
B7 B6 B5 B4 B3 B2 Bl B0
7nd byte [ * [D30]D25[D20[D15[D10] D5 | DO |
(7th)

MSB LSB
B7 B6 B5 B4 B3 B2 Bl B0
11th byte[ * [P34[D29[D24[D19[D14] D9 ] D4 |
(11th)

The data in the first row is specified.
{Written into the CGRAM address ¢1H.)

The data in the fifth row is specified.
(Written into the CGRAM address 01H.)

YO(LSB)~Y2(MSB) : CGRAM address (3 bits: for 8 characters)
DO(LSB)~D34(MSB): character pattern data (35 bits: 35 outputs for a digit)

*: Don’t Care

.4, Type No. 8-MD-06INKM
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[Setting relationship of CGRAM Addresses] [ Setting relationship CGRAM Outputs]

HEX| Y2 | Y1 | YO | Specified CGRAM Do D1 D2 D3 D4
0 0 0 0 RAMOO (00H) D5 D6 D7 D8 D9
1 0 0 1 RAMO1 (01H) D10 Dil D12 D13 D14
2 0 1 0 RAMOZ (02H) D15 D16 D17 D18 D19
3 0 1 1 RAMO3 (03H) p20|| || D21 |{ |} D22]| || D23 || D24
4 1 0| 0 RAMO04 (04H) p25| (| D26 || || D27]] || D28 || || D29
5 1 0 1 RAMO5 (05H) D30 D31 D32 D33 D34
6 1 1 0 RAMO06 (06H)

» The setting relationship of CGRAM
7 1 1 1 RAMO7 (07H) outputs may vary depending on the
VED product.

- Refer to the individual specification Page 8.

.4 Type No. 8-MD-06INKM
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2.3 ADRAM data write command
The ADRAM (Additional Data RAM) has a 5-bit address to store data,
The signal data specified by the ADRAM is directly outputied. The ADRAM stores up to 4 output
patterns (AD1 to AD4) for each digit.
To write the ADRAM data, specify the ADRAM address before writing—in data.
Please refer to the Page8 anode connection for the position of set ADRAM address and display timing,
The command format is shown below.

[ Command Format]
MSB LSB
B7 B6 B5 B4 B3 B2 Bl BO To select the ADRAM data write and
Istbyte| 0 [ 1] 1 [X4[X3][X2|X1]X0] to specify the ADRAM address.
(1st) (Ex: To specify the ADRAM address 00H.)

MSB LSB
B7 B6 B5 B4 B3 B2 Bl B0 To specify the signal data.
ond byte| * | * | = | = |E3|E2]{E1|E0|  (Bx: To write—in the data to the ADRAM address 00H.)
(2nd)

®To continuously specify the signal data, specify the character codes only as shown below.
Since the ADRAM addresses are automatically incremented, it is not necessary to specify

the 1st byte.
Addresses are specified from 00H to 17H incrementing 1 by 1.
MSB LSB

B7 B6 B B4 B3 B2 Bi B0 To specify the signal data.
Srd byte[ % | ® | * | % |E3| E2[E1[E0]  (The data is written into the ADRAM address 01H.)

(3rd)

MSB LSB

B7 B6 B5 B4 B3 B2 Bl B0 To specify the signal data.
4thbyte[ * [ = [ = | = [E3| E2[ E1]| Eo| (The data is written into the ADRAM address 02H.)

(4th)

MSB LSB
B7 B6 B5 B4 B3 B2 Bl BO To specify the signal data.
25th byte] = | = | = | = | E3] E2| E1]| Eo| (The data is written into the ADRAM address 17H.)
(25th)

MSB LSB
B7 B6 B5 B4 B3 B2 Bl BO To specify the signal data.
o6thbyte] * [ * [ * [ % JE3[E2]E1] E0|]  (The data is written into the ADRAM address 00H.)
(26th)

X0 (LSB) ~X4 (MSB) : ADRAM address (5-bit)
E0(LSB) ~E3(MSB) : AD1~AD4 output data

0: output OFF  1: output ON
% : Don’t Care

¥4 Type No. 8-MD-06INKM
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2.4 Display timing set command
The display timing command sets the display timing including the universal timing using 8-bit data.
When the power is supplied or the RESET signal is inputted, the value is set to the initial value (1G to
16G). Be sure to execute this command before turning on the display light. Then, set the fixed value for
gaclzh VFD. For the set value, refer to the individual VFD specification. The command format is shown
clow.

[Command Format]

MSB LSB

B7 B6 B5 B4 BI B2 Bl BO To select the display timing set.
Istbyte| L[ 1] 1]oJoJo]=]=*]
{1st)

MSB LSB

B7 B6 B5 B4 B3 B2 Bl BR( To select the display timing set and the
2nd byte] UV| F6 [ F5 [ F4| F3 [ F2 [ F1 [ Fo| universal timing enable/disable.

(2nd)
3 Set g;ta (FSFIFO) 0 Set timing (Grid output used)
0 0 0 0 T1(1G)
0 0 0 1 T1(1G)~T2(2G)
0 0 1 0 T1(1G)~T3(3G)
0 0 1 1 T1{1G)~T4(4G)
0 1 0 0 T1(1G)~T5(5G)
0 1 0 1 T1(1G)~T6(6G)
0 1 1 0 T1(1G)~T7(7G)
1 0 0 T1(1G)~T9(9G)
1 0 0 1 T1(1G)~T10(10G)
1 0 1 0 T1(1G)~T11(11G)
1 0 1 1 T1(1G)~T12(12G)
1 1 0 0 T1(1G)~T13(13G)
1 1 0 1 T1(1G)~T14(14G)
1 1 1 0 T1(1G)~T15(15G)
1 1 1 1 T1{1G)~T16(16G)

Set data (UV,F6~F4)

v T 3 T Set timing (Grid cutput used)

¥ Lk g pl ng {T "24) is not used. .
1 0 0 0 T17 (Grid output follows the URAM setting.)
1 0 0 1 T17~T18 (Grid output follows the URAM setting.)
1 0 1 0 T17~T19 (Grid output follows the URAM setiing.)
1 0 1 1 T17~T20 (Grid output follows the URAM setting.)
1 1 0 0 T17~T21 (Grid output follows the URAM setting.)
1 1 0 1 |T17~T22 (Grid output follows the URAM setting.)
1 1 1 0 |T17~T23 (Grid output follows the URAM setting.)
1 1 1 1 T17~T24 (Grid output follows the URAM setting.)

#: Don’t Care

YrThe command of 8—MD-06INK as below.
uv Fg F5 F4 F3 F2 Fl FO
0 * % # 0 1 1 1

¥4 Type No. 8-MD-08INKM
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2.5 URAM control set command
The URAM (Universal Data RAM) has a 3-bit address to store the grid output data in the
universal timing mode. The output data specified by the URAM is directly outputted in the
universal mode. The URAM stores the output pattern of 16 grids for each timming. For the
setting to the URAM, refer to the individual VFD specification, because setting values are fixed
for each VFD. To write the URAM, specify the RAM address frist, then write—in the grid
output data. The command format is shown below.

[Command Format]
MSB L.SB
B7 B6 B5 B4 B3 B2 Bl B0 To select the URAM data write—in and the UDRAM
Istbyte | 1 [ 0] 0 =] = |U2[UL]UO| address.
{1st} {Ex: The URAM address 00H is specified.)

MSB LSB

B7 B6 B5 B4 B3 B2 Bl B0 To write—in the grid output data of 1G to 8G.
2nd byte [8G|7G|6G[5G[4G|3G[2GI11G|  (The data is written—into the URAM address 00H.)
{2nd)

MSB LSB

B7 B6 B5 B4 B3 B2 Bl BO To write-in the grid output data of 9G to 16G.
3rd byte {16G[15G14G[13G[12G|11G]10G 9G|  (The data is written-into the URAM address 00H.)
{3rd)

@ To continuously specify the output data, specify the grid output data only as shown below,
As the URAM addresses are automatically incremented, it is not necessary to specify the first
byte. The specified addresses are specified from 0H to 7H incrementing 1 by 1.

Time between bytes {tpgrs) is 2us(min).

MSB LSB
B7 B6 B5 B4 B3 B2 Bl B0 To write—in the grid output data of 1G to 8G.
4th byte [8G[7G]6G]5G[4G]3G[2G[1G]  (The data is written into the URAM address 01H.)

{4th)

MSB LSB
B7 B& B5 B4 B3 B2 Bl B0 To write—in the grid output data of 9G to 16G.
5th byte [16G15G[140]13G[12G]11G]10G] 9G | (The data is written into the URAM address 01H.)
(5th)

U0(LSB) ~U2(MSB) : URAM address (3 bits)
1G~16G: grid output data 0: output OFF  1: output ON
% : Don’t Care

@ URAM address

.. URAM address

Timing Name 02 U1 00 Remarks
TL7 0 0 0 Don’t use
T18 0 0 1 Don’t use
T19 0 1 0 Don’t use
T20 0 1 1 Don’t use
T21 1 0 0 Don’t use
T22 1 0 1 Don’t use
T23 1 1 0 Don’t use
T24 1 1 1 Don’t use

B4 Type No. 8-MD-06INKM
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2.6 Dimming data write command
Brightness can be controlled in 240 levels using 8-bit data by setting the dimming data write command.

When the power is supplied or the RESET signal is inputted, the register value is set to 0.
Be sure to execute this command before turning on the display light. Then set the desired value.

[Command Format}

MSB LSB

B7 B6 B5 B4 B3 BZ Bl BO To select the dimming data set.
stbyte[ T] 1] L] O] O] 1] *] *]
(1st)

MSB LSB

B7 B6 B5 B4 B3 B2 Bl BO To select the dimming data set.
2nd byte| H7 | H6 | H5 | H4 | H3[ H2 | H1 [ HO |
(2nd)

HO(LSB)~HT7(MSB) : dimming data (8 bits: for 240 levels)
* : Don’t Care

[Relationship between the dimming data and the dimming status]

H7|H6{H5 | H4| H3|H2 | H1 | HO Dimming data Remarks
olojo|lofjolOfO]O 0/255 Initial value (%)
olojofoj0]0O]0]1 1/255
0l1o1oej]o0)j0]0O]l1]0 2/255

1150111111 1 239/2h5

1111110110
111111 0]0]0]1

) 240/255

11311151 ]1]1]1

% The status when the power is supplied or the RESET signal is inputted.

4 Type No. 8-MD-06INKM
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2.7 Dispiay light ON/OFF set command
The displ_ay light ON/OFF set command are used to turn on all the display lights or turn them off.
The all display lights OFF mode is mainly used for blinking or protecting the display from any
misoperation to be aused when the power is supplied. The command format is shown below.

[Command Format]

MSB LSB
B7 B6 B B4 B3 B2 Bl B0 To select the all display light ON/OFF and
Istbyte [ 1 ] 1 [ 1 [ o[ 1f0]|Ls|HS] specify operation,
(1st)

LS,HS: display operation data.
% : Don’t Care.

@5Set value and display status

LS| HS Display status Remarks
010 Normal operation

% The status when the power is supplied or
the RESET signal is inputted.

0 | 1 | All display lights ON Don't use it.
1| 1 | All display lights ON Don't use it.

1 | ¢ |All display lights OFF

2.8 Stand-by mode command
The setting of the Stand—by mode command saves the power while the display is in the standing-by mode.
The command format is shown below,

[Command format]

MSB LSB
B7 B6 B5 B4 B3 BZ Bl BO

lstbytelllllll()'lll‘*lSTl
(1st)

To select the stand—by mode and specify operation.

ST: Stand—by setting bit 0: normal operation mode, 1: stand—by mode.
#: Don’t Care

4 Type No. 8-MD-06INKM
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2.10 [Initial value at the time reset

The initial value when the RESET signal is input is shown in Table 3.

Table 3 The initial value when the RESET signal is input

No. [Set to Initial value
DCRAM Address=00H
L |PCRAM ALL DCRAM Data=20H
CGRAM Address=00H
2 |CGRAM ALL CGRAM Data=00H
ADRAM Address=00H
3 |ADRAM ALL ADRAM Data=00H
Segment OFF (AD1~AD4 OFF)
URAM Disable
URAM Address=00H
4 |URAM ALL URAM Data=00H
Grid OFF (1G~16G QFF)
, . F3 ~ F0="1111"F6 ~ F4="000"
5 Number of Digit Set Uv="0" {Universal Function QFF)
6 |Dimming Set (/255
7 |Display Light Set LS="1" HS="0" (Display all off)
8 |Stan—-by Mode ST="0" (Normal Mode)
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@ Flowchart of Commands

1 Basic flowchart of commands

The flowchart below shows the basic flow of commands from the time when power is turned on to the time when
the display lights up. After the power is turned on, the values in 2 and 3 are set to the fixed value for each VFD
used. Refer to the individual specification for the fixed value.

B T e e R T T R

I
C 1.Power-ON >l Power-ON. :
| 1
2.5et the Display timing I According to the display timing setting, set the display timing 1
1 properly for each VFD. i

e

3. Set theURAM —p When the universal timing mode is used, set the URAM, which E
! is not necessary when there is no universal timing mode set.

Y
4.5et the Dimming data ! Set the dimming data, i
1

5.Transfer the Display data 1 :
(CGRAM,/DCRAM,”ADRA | —p Renew the display data by transferring the command. !
M) e :

¥
6. Release the All display OFF

_______________________________________________

' Release the all display light OFF mode to set the normal
I mode. Then the VFD light up.

¥

( 7. The VFD lights up)

Are the display
data renewed 7

8.Transfer the display data to —i Renew the display data by transferring the command. :
renew. (CGRAM,/DCRAM, /A ; i

DRAM) | memmmmmmsmmoomsmssmsmsssmssooocsssssseoooseoos

v
GThe VFD lights up )

Fig. 4-1-1 Basic Command Flowchart

Note)For escaping error performance from noise,please regularly refresh and reset command entirely

since initial set.

¥4 Type No. 8-MD-06INKM
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@ Power—ON reset control

1 Power—ON reset circuit

For the power—on resetting, connect the resistor Rrst between the terminal to the logic power supply and the
terminal to the system reset signal input, and the capacitor Crst between the RST terminal and the GND
terminal, An example of the circuit connection is shown below.

VoD
Rrst

’

Fig.1 Power—ON reset circuit

RESET

Crst

2 Timing chart _of resetting
Input the reset signal aceording to the figure shown below. Be sure not to transfer commands immediately after

the reset signal is inputted. Because the command transferred before the definition of the internal status of the
circuit may cause malfunction. Besides that, the value of tRST varies depending on the externally built parts. [t
is recommended to transfer the command after allowing sufficient time for the IC to be defined. For the initial

value after resetting, refer to the section 2.9

tRST tReady

Logic supply voltage: VDD /

—_——

Reset terminal voltage : RESET £ 1 90%
P
DEFINE
Internal status of IC UNDEFINE = ~——

Fig. 2 Timing chart for resetting

Table b Time for Power—ON reset
ERH : ltem Siifol Min | Typ | Max ﬁﬁ%
aaren I L LN I R
e I T I I

W4 Type No. 8-MD-06INKM
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ANODE CONNECTION
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75
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5-5

2=

66
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Vacuum Fluorescent Display Quality Inspection Standard

yh s+ '—& sr -/
s e | td

General —§%

This standard should be adapted to the VFD quality inspection.
AEFEIEARTEDOLREREREITERASINS,

Inspection Condition

BRESH

Item

Condition

(AVFD Operating Condition.

Typ. Recommended Condition

VFD BEEhsk ik HEIRTYP. EREHSEH
@Inspection Aide The inspection is to be performed with Futaba standard filter™ or
BREFEEY a applicable customer’s filter and unaided eyes from 30cm distance

under brightness of 90—110 Ix.

Futaba*%i§7fﬁb9—‘*1i’f:[1@@?‘5’%?4Jb9—§ﬁbf30cm0}
FEEEM S, 90—110 Ix DFBEREIZT, BRHUET S,

(3)Defect Point Definition
TRADAEAZE

Limit sample should be provided upon mutual agreement by both parties when necessary.

BEAXIAEIIEL, AEREO LEETHLDET D,

Note *1
Futaba standard filter
WEBE T NE—
Standard filter | Type No. Manufacturer Application
EEINWI— B A—Hh— Rk
Automotive Home Appliance
=¥ 59 R&E
Office machine |Consumer]Audio
EiE REH |EE VTR
Gray smoke MITSUBISHI RAYON
SU{RE-H #o30 =L -3vE O O O
Wine red DIATEC
ok | PETE Rl gy 10

_9_1 -

K24 Type No.
8-MD-06INKM




Individual Quality Standard {8 Bl fh & & HE

V) 6

BN

lem Phenomena Criterion
IHHE BE HEREE
Spots(Black spot)on the lighted segment [1.A black spot of over ©0.3mm is counted
due to dirt or dust. as defected point.
(DForeign BTAUOBSROERLT(ER), s=P03mmEFEADMIETFTRET D,
Particles- 2.In case of spot size is over ©0.2mm,Jess than
Black Spot- 7 0.3mm,one spot on the same segment,
Printing Error U [}\ or maximum 3 spots in a display is to be allowed.
BY-B- (— N ©0.2mmE £ POImmEAT IR, 7 AMIIEET,
HRIFR 2T AVMNIEHRETEERRET D,

3.A spot of less than ©0.2mm should not be
counted as defect point.

Po2mmEFOYITERIEHLTRALT D,

@lrregularity of
segment shape
by printing error.

Partial irregularity on a segment.

7 AL RO I

b b
pmat ==
1

1.Acceptable size of irregularities with respect to
the segment width(L).
7 AVMBLICHTA2MMORFETE,
a=0.3mm max., b=0.3mm max.,acceptable.

a=0.3mm LELF.b=0.3mm L\ FZBRRET S,

Fhir

alr
-~

—

/W VINLI[WLE : 2.In case of the (L) below 0.5mm wide the acceptable
ERIAF B H |_| |_| irregularities is a=1/2max. of the segment width(L).
i, 25 AL MBLH05mmEL T DB EIL,
aS1/2LEB&ET D,
@Uneven Partial dark area on the lighted No significant irregularity of luminance is acceptable.
luminance segment. ELNVBITESE,
BELD RATMDBALNEES
Shaded area appeared on the edge of 1.Shaded Segments up to 1/3 of the segment width
segments are accepted.
@Shaded Segment |45 AL MHERDF T AVMB LD /3ETERRET D,

2.In case of a segment below 0.5mm wide, the
acceptable shaded segment should be up to 1/2 of

the segment width.
{BL.LZ05mmMDIBEE 1/2122 BMET D,

BExtra lighting

Undesirable lighting area or points,
a star dust or a bright spot due

Extra lighting which can be clearly observed through
the specified filter should be judged as a defect.

HIAE-Bh

JAVMISARNE - REOHSAEDE.
EEOERMGE

ELFRE like to extra phosphor particle. IEEIAINEA—FBLTFERREDIT-ZUHSME
F BRI~ DE S ERE TRETD,
IR EBR BRROTERNL
A scratch,dent.or foreign particles 1.Scratch which can be clearly observed through the
such as stain,attached on the specified filter should be judged as defect.
®Scratch/Stain surface or the inside of the front EEIMM-EBLTEDTEVHIMETR
on/in glass glass. T B,

2.The criterion for the dent and foreign particle are

the same as the specified in (.
ITREOE ENSiE QELRFHEET S,

(DChip on the
front glass and
base plate

HIARIT

For chip on the front glass and base

plate,refer to the next page.
HIARIHZDWTIT, KESR

Refer to the next page.

F24 Type No.
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Criterion for the glass chip on the front glass or the base plate.

Definition Judgment Criterion
EE PR FEHE
Black frame 2
1) Chipping size Spec. RIT0OTEFRIE(Imm)
VFD:a FLVFD:a b G
L=100| within the | 3.0max. | 10max.|1/3max.
black frame
2N
L>100 | within the | 3.9max. |15max.|1/3max.
black frame
Black frame Z£& <i>| ety
/ Frontor 5 T
]
b;’éle\jfl?;lig ' VFD : vacuum fluorescent display
a HAERTE
‘_\Se:%lre%g%ea FLVFD :Front Luminous Vacuum Fluorescent Display
o )z J Y 1 — M
\ Side glass ATEREARRERTE

AR
a : depth of chipping
RITDEATET
b : length of chipping
RITORESTE

¢ : chipping size in relation to thickness of
the side glass.
HAEREICHT DRI E

L : package width (fength wide)
Ryir—20g (RiAR)

2) A chip with “a” less than 1mm should not be
counted as defect point.

asHRANImmEFB DB EIERAELEL,

3) A chip area covered with sealing cement should
not be counted as defect point.
HEMO R FiE, ZITORICHEBE AV ETRA
LTLvhiERmELALY,

4) Up to 3 chips within this specification in
a same display to be allowed.

ERELACHEBNORTHIEISrETRALT D,
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