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VACUUM FLUORESCENT DISPLAY

SPECIFICATION
4 Type No.

16—SD-13GINK

A ¥ :Application
ST =t : Outer Dimension

STB

100.0 (L) X 16.2 (W) X 6.1 (T)mm

NREFI24 U
BrHMEET BEFEERI -
ENGINEERING GROUP, ELECTRON TUBE
ELECTRONIC COMPONENTS DIVISION
FUTABA CORPORATION

Cadmium Free Phosphor, Lead Free Solder

¥ & & :Color of lllumination Green (G. x=0.24,y=0.41)

SR K EHRS - Absolute Maximum Rating

A

H H Item Symbol Terminals Rating Unit
7 47 A & JE :Filament Voltage *1 Ef F1-F2 5.0 Vac
oYy 7 % PR & E :Logic Supply Voltage *3,%4| VDD VDD —03 ~ 6.0 | Vdc
FZ A & &JE :Driver Supply Voltage *3 VH VH —0.3 ~ 43 Vdc
vy y 715§ 5 A S EJE Logic Input Voltage VIN | SI,CLK,LAT,BK | —0.3 ~ vopt+0.3] Vdc
& & B B :Storage Temperature Tstg -55 - ~ +80 °C
MR KBRS R0 L X TIIALARVEBR THY, A B HEAE Aﬁ‘]&’%ﬁ“?’%’&%i’ﬂ’é—fﬁbﬁ#&)@iﬁ‘
Absolute Maximum Condition : The value shall not be exceeded in any conditions. Permanent damage to VFD may be expected.
HELEEY/ES 4 :Recommended Operating Condition
I H [tem Symbol Min. Typ. Max. Unit
7 45 A b & JE :Filament Voltage *] Ef 3.78 4.2 4.62 Vac
K S 4 X & JR & J£ :Driver Supply Voltage *3 VH 32 36 40 Vdc
a Yy 7 % JR & FE :Logic Supply Voltage *3|  Vop 4.5 5.0 5.5 Vde
HV ~ )L A 77 % £ :H-Level Input Voltage VIH VDD X 0.8 — VDD Vdc
LV X A Jj&EE :L-Level Input Voltage VIL 0 — VDD X0.2 | Vdc
By bA 7 /847 R :Cut-off Bias *2 Ek 5.0 — 7.5 Vdce
@ {E i &  :Operating Temperature Topr -20 — +70 °C
PNER I oo 7 @ YRR : Characteristics of Internal Clock Circuit
m H : [tem Symbol Z&{#:Condition Typ. Unit
H © % 1§ B ¥ % :Internal Clock Frequency fosc Vpp=5.0V 2.4 MHz
#RT7 L — 5 # :Display Frame Frequency fir Rosc=16k Q 586 Hz
HEEMESRABEM. REERMA TS (FEMXTyp. MORBRE T, )
Recommended Operating Condition:Quality and reliability can be assured in this condition.
(Typ.condition is the most optimized value on the life time.)
*1 AC50, 60HzF7-1%30kHzLL LD FE%Eh{#E, 50Hz,60Hz or > 30kHz r.m.s.
%2 TATRARNT U AD R Z—Hy P IZEIBI$ B, Bk is applied to the center tap of the filament transformer.
*3 TR — A  Power Supply Sequence
VHEENIIHXVDD%4.5~5.5VDR CIHER T, VH
VDD should be 4.5 to 5.5V when applying VH. Vb
BIREARIXVDDEVHE R, F/2iAVDDER AL ZIZVHEZ R A TS, / / NERN
VH and VDD should be on at the same,or VH should be on after VDD is on. - - e’
BT VDD EVHE FIRE, S VHEIERTL 72 52 1CVDD A TR Favy, , w%ﬁ“?”;: i‘e .
VH and VDD should be off at the same,or VDD should be off after VH is off. OWer SUppY Sed
*4 VHEZEIII i 3R E B¢ E H T &V, Recommended Operating Condition should be used when applying VH.
ARBITEEEMR CTOTHEROBRIBWICIE AT BEEBEVWLET,
The VFD is built with C-MOS Ics.Precautions should be taken to minimize the possibility of static charges.
ARBERRBHENFESNAGE . WE EEESHERHERVEENHVET O TEINCTHER TSIV,
Since deviation from this specification may generate quality or reliability concerns, please consuli to FUTABA prior to use.
ZOFEORNBIIRBBIVRKER T3ZEBHVETDTI TR T,
This specification is subject to change without notice.
— 2 — cz101-B




BRI : Electrical Characteristics

BENRWGEE L. HLREVELRMEDOTYpE, 2847, f54=0.5MHz, PGND=LGND=0V &35,

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

fc1k=0.5MHz,PGND=LGND=0V.

HE Item Test Condition Symbol Min. Typ. Max. Unit.
TATANETR Ef = 4.2  Vac
Filament Current VH=VDD=0V If 50 55 61 mAac
By BRI IDD - - 5.0 mA
Logic Supply Current )
ST ~ . " R
FIAREBIRE All Segments on H(AVG) 5. m
Driver Supply Current IH(PEAK) _ 6.0 12 mA
timming T1,16 '
HL~V A ) ER _ _ _ _
H-Level Input Current VIN=VDD CS,DA,CP, [IH o wA
L~V A B ER _ RESET . _ B
L-Level Input Current VINEOV I > pA
Ef = 4.2 Vac 2
L( G. 440 880 - d
Vb = 5.0 Vdc ( : ed/m
VH = 36 Vdc 2
L( ) - cd/m
Bk = 50 )
Dimming = 240/255 2
L - d
(Duty =1/17) ¢ ) cd/m
ﬁ' B L( ) - cd/m”
Luminance
tp _ 2
oN L( ) cd/m
KVH L( ) — cd/m?
)ﬁ}gtt ¢ /’\ \ Filament
Luminance Ratio \VARY \/‘ Level Lmax . _ 9
between Digits *—I 5 Lmin
Ek OFF

*( ) M, B ¥ — o B U5 E ThA.

The value in *( )is shown for the center tap grounded.

J&4 Type No16-SD-13GINK
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@74 /5% : Function Table

KhE k=2 AN/ HF NZ
Function Symbol | Input,”Output Description
DAVASST YL cp AN CPDIE RO TUYT T —Z RN T LET,
Shift Clock Input Input Serial data is shifted on the rising edge of CP
ITNT —E AT DA AN LSBRIKWASILET,
Serial Data Input Input Input from LSB.
TAMETF A TSA _ F—F AL TTFE,
Test Pin A Leave this open. This is for factory use.
FANETZ B TSB R L-GNDIZEEEL T T a0y,
Test Pin B Connect it with L-GND.
Fo7vVINA ST o AN CSENAL TS BET —F DV T MGEEREIESNET,
Chip Select Input Input Serial data transfer is disabled when CS pin is "H” level.
RESETZ#0—L U2 B2 TOMEZMEILLET,
Uy A SR T- — AF Low” initializes &ll the functions.
Reset Input RESET Input R £y MgRER B IBLT T AN,
For an initial status, see Reset Function
HERIEREFTT,
GHE DBy s S CERLRNTTEN,) [
= Pin for self —oscillation.
Pin éo?sﬁzﬁo}fjﬁaion 0sC In)\ujtj/gltlitjjut (Do not apply external clocks to these pins) Rosc %
' P Sl i R Al 0sC
Connect this pin to resisitor.
ROSC= 16K Q
uy 7 EIRET VDD A a7 BIEOT- D DOEREF
Logic Supply Pin Output Power Supply pin for Logic Circuit
FoA N EIRET VH AH RIA D7 DEIRERTF
Driver Supply Pin Input Power Supply pin for Driver Output
S = LGND AP =AY A7V
Logic GND Pin Input GND for Logic Circuit
RO —F SR PGND A VHDZZ K
Power GND Pin Input GND for VH Circuit
TATA NI F FLE2 AN TATANEREASIET
Filament Pin ’ Input Filament Voltage input
J—Er NP o NPERIZIIE A 3HVEE A,
No Pin : There is no pin.
J—ZLIAF R NX - /ARy arOEs Y,
No Extend Pin There is no connection.
A Type No. 16-SD-13GINK




CH=01uF
CDD=0.1uF
ROSC=16KQ
Grid:1G~16G
DO ~D34
»0 V;
L L DD F1 e
Vop T CDD-|— oo
y > LGND v
V. F2 0«
+ RELRe [ F KRN Y Ekﬁ+
Y C
T ™ lpeND
I g

EDEFHERHITEF IR A QST TF, CH,CDDIL/ AR TANE—RD /SRR TT,
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.
EOARGITICE G T T NARTT, [COMEE— R a—ME—RICRHR T A EERFHEHRLET,
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.

4 Type No. 16-SD-13GINK
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@ Timing condition
The timing condition for serial transfer is shown below.

tDOFF tDOFF tCSW

Chip select:a
Serial clock: CP T I | “ ” I I ” ” I“ | ” I l I ” I ” _______ WU”'”W—_IHRM
Serial data:DA  ——{(_DATA [{_ DATA }_ DATA }------ (DATA —+——+"

ILSB MSB

\
\

(CS-CP {CP-CS
Fig. 2-2-1 Timing Condition of Serial Data Transfer

_ 1/fdk

-~

JCP_| 1CP_

—~

Serial clock:CP

Serial data: :DA

Fig. 2-2-2 Timing Condition of Serial Clock

Table 2-1 Timing Condition

Item Symbol | Condition Min Typ | Max | Unit
CP frequency fclk - - - | 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) - - | ns
Time to hold data tDH - (300) - - | ns

A4 Type No. 16-SD-13GINK
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@ Commands

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

Table 1 Commands

MSB 1st Byte L.SB|MSB 2nd Byte LSB
B7|B6|B5|B4|B3|B2|B1[B0|[B7|B6|B5|B4|B3|B2[B1]B0
DCRAMADATAWRITE | 0| 0| 1 [x4|x3|x2|x1|[xo]c7|ce|cs|ca]csfce|ci]co
* |D30[D25[D20[D15|D10| D5 | DO |2nd Byte
* |D31|D26|D21{D16|D11] D6 D1 |3rd Byte
CGRAMDATA WRITE 0 1|of=]|=*|y2lvl|{Yo| % [D32{D27|D22[D17[D12] D7] D2 |4th Byte
E 3
%
*

Command

D33{D28{D23|D18|D13| D8 | D3 [5th Byte
D34{D29|D24|D19|D14] D9 | D4 [6th Byte

ADRAM DATA WRITE 0f{ 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 11010 %} x|U2]UL]UO

DIGIT SET OF DISPLAY

TIMING 11111000 %] *]|UV|F6]F5{F4|F3|F2]|F1}|F0

DIMMING SET 1111 1[0])0] 1} *]|*|H7|H6|H5]H4{H3|H2|HI|HO
DISPLAY LIGHTON/OFF | 1 | 1 ) 1| 0| 1| 0 JLS|HS| * | % |« | x| = x| =

STAND-BY MODE SET 11 fJ1]10] 11| % |ST|*x|=*|=*x]=* *

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 Output (Anode, Segment) Data=“H”. HS=“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, etc.), 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.

$¢ The type isn 't used in all lights ON.

4L Type No.  16-SD-13GINK




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 5x7 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 BO The DCRAM data write mode is selected and the
1st byte Ii I 0 | 1 I X4| X3 | X2 | X1 I XOI DCRAM address is specified.
(1st) (Ex. The DCRAM address OH is specified.)

MSB LSB

B7 B6 BS5 B4 B3 B2 Bl BO The CGROM and CGRAM character codes are
2nd byte E” C6| C5| C4| C3 | C2| C1 | COI 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 Bs B4 B3 B2 Bl BO The CGROM and CGRAM character codes are specified.
4t(h by)‘ce [c7lcelcs]calcafca]ci]col (The data are written into the DCRAM address 02H.)
4th

MSB LSB

B7 B6 B5 B4 B3 B2 Bl BO The CGROM and CGRAM character codes are specified.
25th byte CT| C6[C5| C4] C3[C2[C1]CO| (The data are written into the DCRAM address 17H.)

(25th)

MSB LSB  The CGROM and CGRAM character codes are specified.
B7 B6 B5 B4 B3 B2 Bl B0 (The data are written into the DCRAM address 00H.)
26th byte| C7] C6] C5[ Cc4] c3|c2][ci]co]
(26th)

X0 (LSB) ~X4 (MSB) : DCRAM address (5 bits: 24 characters)
CO(LSB) ~C7(MSB) : CGROM and CGRAM codes (8 bits: 256 characters)

H4  Type No. 16-SD-13GINK
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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  The CGRAM data write command and the CGRAM address
B7 B6 B5 B4 B3 B2 Bl BQ are specified. (Ex: The CGRAM address 00H is specified.)
Istbyte [ 0 [ 1 [ o[ =] *Jv2]v1]vo]
(1st)

MSB LSB  The data in the first row is specified.
B7 B6 B5 B4 B3 B2 Bl B0  (The data is written into the CGRAM address 00H.)
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)

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

MSB LSB
B7 B6 B5 B4 B3 B2 Bl BO The data in the third row is specified.

4th byte | - |D32ID27ID22ID17|D12| D7 l ]ﬁl (The data is written into the CGRAM address 00H.)
(4th)

MSB LSB . . .
B7 B6 B5 B4 B3 B2 Bl RO The data in the fourth row is specified.

5th byte [ * [D33[D28]D23[D18D13 D8 D3] (The data is written into the CGRAM address 00H.)
(5th)

MSB LSB

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

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 tpopg is
2us(min).

MSB LSB

B7 B6 B5 B4 B3 B2 Bl BO The data in the first row is specified.
7nd byte | * [D30[D25|D20|D15|D10[ D5 D0O| = (Written into the CGRAM address 01H.)
(7th)

MSB LSB

B7 B6 B5 B4 B3 B2 Bl B0 The data in the fifth row is specified.
11th byte| * |D34|D29[D24[D19[D14] D9 | D4| (Written into the CGRAM address 01H.)

(11th)

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
A% Type No.16-SD-13GINK




[Setting relationship of CGRAM Addresses]

HEX| Y2 | Y1 | YO | Specified CGRAM
0 0o(o0] o0 RAMO0 (00H)
1 0 0] 1 RAMO1 (01H)
2 o 110 RAMO2 (02H)
31011 RAMO03 (03H)
4 1 0| 0 RAMO04 (04H)
5 1] o1 RAMO5 (05H)
6 1 1|0 RAMO06 (06H)
7 1| 1]1 RAMO7 (07H)

._4_7_

[Setting relationship CGRAM Outputs]

DO D1 D2 D3 D4
D5 D6 D7 D8 D9
D10 D11 D12 D13 D14
D15 D16 D17 D18 D19
D20 D21 D22 D23 D24
D25 D26 D27 D28 D29
D30 D31 D32 D33 D34

+ The setting relationship of CGRAM

outputs may vary depending on the

VFED product.

A4 Type No. 16-SD-13GINK




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 outputted. 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 BO To specify the signal data.

2ndbyte] * | * | * [ * [E3[E2[E1[E0]  (Ex: 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 B5 B4 B3 B2 Bl B0 To specify the signal data.
Srdbyte| * [ * [ * [ x [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.
sthbyte[ * [ * [ * [ * [E3[E2]E1[E0]  (The data is written into the ADRAM address 02H.)

(4th)

MSB LSB
B7 B6 B5 B4 B3 B2 Bl B0 To specify the signal data.

25th byte] * | * | x| *« |E3| E2| E1| Eo] (The data is written into the ADRAM address 17H.)
(25th)

MSB LSB
B7 B6 B5 B4 B3 B2 Bl B0 To specify the signal data.

26th byte] * | % [ * [ * |E3|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

B4 Type No.16-SD-13GINK
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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
each VFD. For the set value, refer to the individual VFD specification. The command format is shown
below.

[ Command Format]

MSB LSB

B7 B6 Bb B4 B3 B2 Bl B0 To select the display timing set.
Istbyte[ 1] 1] 1] 0] 0] O] *] |
(1st)

MSB LSB

B7 B6 B5 B4 B3 B2 Bl B0 To select the display timing set and the
2nd bytel UV| F6 | F5 | F4| F3 | F2 [F1]Fo] universal timing enable/disable.
(2nd)

Set data (F3~F0)

Set timing (Grid output used)

F3 F2 F1 FO
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)
0 1 1 1 T1(1G)~T8(8G)
1 0 0 0 T1(1G)~T9(9G)
1 0 0 1 T1(1G)~T10(10G)
1 0 1 0 T11G)~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)
SN (SIS0 MEOCIEIEH OLSAONS OEIICH IIEIIEN IEIIeol OIS

uUv F6 F5 F4
ERSTITI G RSP SRSTOTE OSPOo MRSOSIe: SOOOSH RSSO

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 setting.)
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

¢ The command of 16-SD—13GINK as below.
uv F6 F5 F4 F3 F2 F1 FO
0 * * * 1 1 1 1

4 Type No. 16-SD-13GINK
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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 LSB |
B7 B6 B5 B4 B3 B2 Bl B0 To select the URAM data write—in and the UDRAM
Istbyte | 1] 0] o] * ] «Ju2[uiJuo] 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| 2G| 1G] (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|15G|14G[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 OH to 7H incrementing 1 by 1.

Time between bytes (tpopg) 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 B6 B5 B4 B3 B2 Bl B0 To write—in the grid output data of 9G to 16G.
5th byte [16GJ15GJ14G13d12G[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 U0 Remarks
T17 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

Hi4  Type No.16-SD-13GINK
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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 B2 Bl B0 To select the dimming data set.
Istbyte[ L[ L[ 1]OJO] 1] *] %]
(1st)

MSB LSB

B7 B6 B5 B4 B3 B2 Bl B0 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
0OJojJofOo[O]O]O]O 0/255 Initial value (%)
oJojJofof{fo]lo]oj1l 1/255
ocjojofo]lojo]1]o0O 2/255
1[{1]1 1j1[1]1 239/255

1{1{1]10}10]0]0O0
1{1]111]0[]0]0]1

) ) ) 240/255

1|1 111111 1{1]1

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

B2 Type No. 16-SD-13GINK
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2.7 Display light ON/OFF set command
The display 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 B5 B4 B3 B2 Bl B0 To select the all display light ON/OFF and
Istbyte [1 ] 1 [ 1] o] 1] 0JLSTHS] specify operation.
(1st)

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

@5Set value and display status

LS| HS Display status Remarks

0]]0 Normal operation

* The status when the power is supplied or

1| 0 |Alldisplay lights OFF | " "y} 0 pEoET signal is inputted.

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

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

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 B2 Bl B0
Lst byte | 1 | 1 | 1 | 0 | 1 l 1 I * |ST| To select the stand-by mode and specify operation.

(1st)

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

4 Type No.16-SD-13GINK

— 412 —



L B

ﬁﬁ_ﬁ_ﬂm—_ﬁ_

=3

=

~ ln
— I

2 ENEN

— mii

e

Emﬁ_;

I

.

o [

mﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁéﬁﬁﬁ
W e ralelc o Tl e

EE%@%

a

EEi 8

Hﬁ_ﬁﬁﬁm

o ) 2 B £

.%@E%%ﬁ

DT sn[enin!

—
(=]
(=]
-

FELIE
<
—
=]
—

%%

;5in gl

T | ] [BE|

u | I

o | N ] i B m = mf 1

~

1m K m . 1 (o ) ) 4

M m S n | |

3 o [ — (] o) <t Ye) o] o~

& ° &= ~ e P od o

@) [aa] o — < — =3 — =) — =3
w [as] [ [ — — (=] [=] — — [=3

7] =1 =) = = — — — — =}
0 3 S =) S S o o o o —

1 0
(=] —
— —

Ll e

ﬁ@

'=! —
* The addresses O0H to 07H are for the CGRAM address.




2.9 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

1 |DCRAM 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 OFF )

. . F3 ~ F0="1111"F6 ~ F4="000"

5 |Number of Digit Set UV="0" (Universal Function OFF)

6 |Dimming Set 0/255

7 |Display Light Set LS="1" HS="0" (Display all off)

8 [Stan—by Mode ST="0" (Normal Mode)

4 Type No.

16-SD-13GINK
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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 VED
used. Refer to the individual specification for the fixed value.

I T T T T T N N e e e e e e e e e e ——————— =

1.Power-ON ! - H

C ) _»: Power—ON. i
]

v I o v v = - e e v = = = e e = e e = = e e v - 1
2.Set the Display timing > } According to the display timing setting, set the display timing
1
1 properly for each VFD.

Y
P T T T T T T T N T e S T T T S N T e et — - A
3. Set theURAM _N When the universal timing mode is used, set the URAM, which i
E__i_s not necessary lav_hien thex;e_i_s_n_o_ univer_s_al_ 'Eizn_irlg mod_e_s_eE.___:
4.Set the D d | Set the dimming data k
.Set the Dimming data 1 C—

g —N Set the dimming data. i

1
b o o o e  m n e e = = = . - 1
5.Transfer the Display data . 3
(CGRAM,DCRAM_/ADRA _’: Renew the display data by transferring the command. !
1

M) ! g

‘v

6. Release the All display OFF > ] Release the all display light OFF mode to set the normal H
! mode. Then the VFD light up. H

¥

<7. The VFD lights up)

Are the display
data renewed ?

8.Transfer the display data to _" Renew the display data by transferring the command. i
renew. (CGRAM,/DCRAM, /A ! :
DRAM) e e

Y
(9. The 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.

A4 Type No.16-SD-13GINK
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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.

VDD

Rrst
RESET

Crst

a

Fig.1 Power—ON reset circuit

2 Timing chart of resetting

Input the reset signal according 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. It
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

Logic supply voltage: VDD /

Reset terminal voltage : RESET

Internal status of IC

tRST tReady
90%
10%
R
DEFINE
UNDEFINE =~ PN

Fig. 2 Timing chart for resetting

Table 4 Time for Power—ON reset

: i i B
HE : Iltem SymAol Min | Typ | Max |
PR VAV S - -
Reset Pulse Width tRST 15 us
Vo MEY A R ) i
Ready Time after Reset tReady 2 ms

— 4-16 —
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ANGCDE CONNECTION

166~106
DB 1-1
D1 2—1
D2 31
D3 4-1
D4 5-1
DS 1-2
D6 2-2
DY 3-2
D8 4-2
DS 5-2
D10 1-3
D11 2-3
D12 3-3
D13 4-3
D14 5-3
D15 1-4
D16 2—4
D17 3-4
D18 4-4
D13 5-4
D20 1-5
D21 2-5
D22 3-5
D23 4-5
D24 5-5
D25 1-6
| D26 2-6
D27 3-6
D28 4-6
D23 5-6
D30 1-7
D31 2="7
D32 3=7
D33 4-7
D34 5-7
AD Bl

16-5SD-13GINK
ANODE CONNECTION




Vacuum Fluorescent Display Quality Inspection Standard

$" —m A -,
7] T | Z

General — g

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

Inspection Condition #&ZE &4

Item Condition

(DVFD Operating Condition. Typ. Recommended Condition
VFD EREh& it HRTYP. BRBVEH

Inspection Aide The inspection is to be performed with Futaba standard filter™' or
BEMHES a applicable customer’s filter and unaided eyes from 30cm distance

under brightness of 90— 110 Ix.

FutabalZ 7 L 2—"" £ (IBEEIEE I ILE—%BELT30ecm®D
BEEEAND, 90—110 Ix DEIFBEIZT, BRHET 5,

(@ Defect Point Definition
FRAEDHAERZX

—

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

RERKILEICSHL, BERBEO LREIIEDET S,

Note *1
Futaba standard filter
BEEREIIII—
Standard filter |Type No. Manufacturer Application
B LE—|BE A—h— &
Automotive Home Appliance
B . B&
Office machine |Consumer|Audio
EViti XER |88 VTR
Gray smoke MITSUBISHI RAYON
JULARE-Y #o30 =l-3v8 O O O
Wine red DIATEC
O S M YL e O 0

¥4 Type No.
16-SD-13GINK
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Individual Quality Standard BRI GE R %

Item Phenomena Criterion
I5H R& e A
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 ETAVNDBERDERLLSES), s=P0.3mmEFBASMIFRET S,
Particles* 2.In case of spot size is over ®0.2mm,less than
Black Spot- S, 0.3mm,one spot on the same segment,
Printing Error [ " or maximum 3 spots in a display is to be allowed.
EY-Ba- S A ®0.2mmELE PO3mmEATFIE, Y AV MIIEET,
HRA R EETAVMIBERETERRLET S,

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

OO2mmEHDYIIBHIHHLT RAEET S,

@lrregularity of
segment shape
by printing error.

Partial irregularity on a segment.

T A MR O HM N

b b

1.Acceptable size of irregularities with respect to
the segment width(L).
I AVMEDICH T MO HFR T,
a=0.3mm max., b=0.3mm max.,acceptable.

a=0.3mm ELF.b=0.3mm LI FTZR5&T 3,

A

B VISLITLE 1 Ea 2.In case of the (L) below 0.5mm wide,the acceptable

HRFBR irregularities is a=1/2max. of the segment width(L).
i#, 25 AL MEL)A0SmmEL F DB &I,
aS1/2LER&ET S,

®@Uneven Partial dark area on the lighted No significant irregularity of luminance is acceptable.
luminance segment. ZELLVYITESE,
BELD HAEDMARILIEEE

@Shaded Segment
Fhr

Shaded area appeared on the edge of
segments

s B HOE 3-

Y |
N Tl

1.Shaded Segments up to 1/3 of the segment width
are accepted.
BT AMELD1/3ETERRET S,

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.LS05mmDIBEIX 1/222 B HET S,

B)Extra 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.

ELHIL like to extra phosphor particle. BEZINI—ERBLTARERELDIT-ZTYHISYE
FRINZLNADRIAKGTE TRET S,
ICEBEBK BRIKOFERK
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 BEMM-ZFEBLTEDIT>EVHLIHETR
on/in glass glass. ET B,

HIR G BFh

TAVMISANE-REDHSAENIE,.
IZEDEYDNE

2.The criterion for the dent and foreign particle are
the same as the specified in .

TEROEG. BEVEL. OREERFHELS D,

@Chip on the For chip on the front glass and base Refer to the next page.
front glass and  |plate,refer to the next page. RESHR
base plate HISARIFIZDWTCIX. RESE
HIARIT

_9_2_
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Criterion for the glass chip on the front glass or the base plate.

Definition
E &=

Judgment Criterion

R

Black frame 28

Black frame E#

Frontor 5
base plate

a 700X ITER

Sealed area
T s
Side glass
H AR

a : depth of chipping
RITOBRITETE

b : length of chipping
RITDRSETE

¢ : chipping size in relation to thickness of
the side glass.
YARREISHT B RITTiE

L : package width (length wide)
Nyr—otg (RiAAm)

1) Chipping size Spec. RIFTD~F % (mm)
VFD:a FLVFD:a b c

within the | 3.0max. | 10max. { 1/3max.
black frame

BHLURA

within the
black frame

BHLUNA

L=100

L>100 3.5max. | 15max. | 1/3max.

VFD : vacuum fluorescent display
HAERRE
FLVFD :Front Luminous Vacuum Fluorescent Display

AEREAREARTE

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

a T ENMImmERFHDGE IR R ELEL,

3) A chip area covered with sealing cement should
not be counted as defect point.
HEBMOXRITHE, RIFOBDIZHELAVEDTRA
LTbvhiER &L,

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

RREARTRENORITHIESTETRRET S,

#24  Type No.
16—-SD-13GINK
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