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VACUUM FLUORESCENT DISP
SPECIFICATION

LAY

Color of lllumination Green (G. x=0.24,y=0.41)
Red (R. x=0.67,y=0.33)

Absolute Maximum Rating

Type No. 16-BT-131INK
Application SET TOP BOX
QOuter Dimension 118.2 (L) x 20.5 (W) x 5.9 (T)mm

N4 F%:2

XAt

ENGINEERING GROUP, ELECTRON TUBE
ELECTRONIC COMPONENTS DIVISION

FUTABA CORP

Cadmium Free Phosphor, Lead Free Solder

ORATION

Item Symbol Terminals Rating Unit
:Filament Voltage Ef F+-F- 4.8 Vdc
:Logic Supply Voltage *2| VDD VDD 0.3 6.0 Vdc
:Driver Supply Voltage *3 VH VH 0.3 37 Vdc
:Logic Input Voltage VIN SI,CLK,LAT,BK | 0.3 Vop+0.3| Vdc
:Storage Temperature Tstg -55 80
Absolute Maximum Condition : The value shall not be exceeded in any conditions. Permanent damage to VFD may be expected.
:Recommended Operating Condition
Item Symbol Min. Typ. Max. Unit
:Filament Voltage *1 Ef 3.60 4.0 4.40 Vdc
:Driver Supply Voltage *3 VH 28 31 34 Vdc
:Logic Supply Voltage *2|  VbD 4.5 5.0 5.5 Vdc
H :H-Level Input Voltage VIH VDDx 0.8 VDD Vdc
L :L-Level Input Voltage ViL 0 Vbbx 0.2 | Vdc
:Cut-off Bias *1 Ek 2.0 3.0 Vdc
:Operating Temperature Topr -20 70 C
:Characteristics of Internal Clock Circuit
Item Symbol :Condition Typ. Unit
:Internal Clock Frequency fosc Vpp=5.0V 4.8 MHz
:Display Frame Frequency fer Rosc=33kQ 361 Hz
: Typ.
Recommended Operating Condition:Quality and reliability can be assured in this condition.
(Typ.condition is the most optimized value on the life time.)
*1
Ek is applied to the minus polarity of the filament.
*2 Power Supply Sequence
VH VDD 4.5 5.5V VH
VDD should be 4.5 to 5.5V when applying V H. Voo
VDD VH VDD VH
VH and VDD should be on at the same,or VH should be on after VDD is on.
VDD VH VH VDD Power Supoly S
VH and VDD should be off at the same,or VDD should be off after VH is off. OWer SUpply Sequence
*3 VH Recommended Operating Condition should be used when applying VH.
The VFD is built with C-MOS Ics.Precautions should be taken to minimize the possibility of static charges.
Since deviation from this specification may gen:erate quality or reliability concerns, please consult to FUTABA prior to use.
This specification is subject to change without notice.
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Electrical Characteristics

Typ foLc=5MHz PGND=LGND=0V

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

fo<=5MHz,PGND=LGND=0V.

Item Test Condition Symbol Min. Typ. Max. Unit.
4.0 Vdc
Filament Current VH Vbp=0 I 85 94 104 mAdc
Logic Supply Current fowc = SMHz IDD - 5.0 mA
IH(AVG) 10 20 mA
Driver Supply Current | All Segments on IH(PEAK) 1 ” A
H -
H-Level Input Current VIN=VDD lH 5 U A
SI,CLK c
L LAT
VIN=0V I pA
L-Level Input Current BK 35 o 200
4.0 Vdc )
VH 31.0 Vdc 5
Ek 20 v | - R 50 100 cd/m
Dimming = 240/255 5
L
(Duty=1/17) ( cd/m
. L 2
Luminance ( cd/m
L( cd/m?
L( cd/m?
tp
- 3’}' L( cd/m?
Ef MH
\ L( cd/m?
Filament
a e/ Y Level L max
Luminance Ratio OFE E——rey 2
between Digits Ek min

Type Nc16-BT-131INK
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Function Table

Function Symbol Input Output Description
CP CP
Shift Clock Input Input Serial data is shifted on the rising edge of CP
DA LSB
Serial Data Input Input Input from LSB
A TSA - . .
Test Pin A Leave this open.This is for factory use.
B TSB _ L-GND
Test Pin B Connect it with L-GND
cs cs -
Chip Select Input Input Serial data transfer is disabled when CS pin is "H" level.
RESET
RESET Lowinitializes all the functions.
Reset Input Input
For an initial status ,see Reset Function.
osC / Pin for self -oscillation. VvDD
Pin for self-oscillation. Input/Output  |(Do not apply external clocks to these pins) RosC
L . OSC o—— |
Connect this pin to resisitor. Rosc 33KQ
. . VDD . .
Logic Supply Pin lutput Power Supply pin for Logic Circuit.
. . VH . .
Driver Supply Pin Input Power Supply pin for Driver Output.
Logic GND Pin LGND Input GND for Logic Circuit.
VH
Power GND Pin PGND Input GND for VH Circuit
. . F-,F+ . .
Filament Pin Input Filament Voltage input
NP
No Pin NP There is no pin.
VDD Controller CIG-VFD Rosc 33KQ
Rosc 0osc | L 2“ éolgF
> Adu
MC REST =. o OAUE
PXX CS > Grid:1G 16G bo ’
PXX cr N
PXX DA |: Segments > DO D34
PXX
TSA
TSB )
S Y
- — L Segements Ef
vDD W Coo (LGN, (S1) F-pe— N
Ry Ry Ek
_EAM—T‘\M—)
LVHT Cx
7 PGND
Type No. 16-BT-131INK
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Timing condition

The timing condition for serial transfer is shown below.

tDOFF tDOFF tCSwW

T L
Chip seect €5 AN AN AU -~ 0 L1
Serial clock CP __( DATA )_( DATA )_( DATA )_ ______ (E)_{

1SB MSB

Serial data DA

tCS-CP tcP-CS.

Fig. 2-2-1 Timing Condition of Serial Data Transfer

1/fc
tCPW | tCPW
<—>

Serial clock CP

1-bit data x ------------

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

Serial data DA 1-bit data

Table 2-1 Timing Condition

[tem Symbol Condition Min | Typ | Max | Unit
CP frequency c 05 | MHz
CP pulse width tCPW 700 ns
Time needed
between CS and CP tes-cP 1000 ns
Time needed tCP-CS 1000 ns
between CP and CS
Time to wait CS tCSwW 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
16-BT-131INK
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Commands

1 List of commands

Table 3-1 shows the list of commands.

Table 3-1 Commands

MSB 1st Byte LSB | MSB 2nd Byte LSB
Command
B7 |B6 | B5|B4|B3|B2|BlL|B0|B7|B6| B5 | B4 |B3|B2|Bl|B0
DCRAM_A DATA WRITE 0 | 0| 1 |X4|X3|X2|XL|X0|C7|C6|C5 |C4|C3|C2|CLl|CO
DISPLAY MODE o|lolo|ojo|lo|O|O]|™*]|*|S6|S5|S4[S3|s2]|Ss1
* |D30| D25 | D20 |D15| D10 | D5 | DO | 2nd Byte
* |D31| 26| D21 |D16|D11|D6 | D1 | 3rd Byte
CGRAM 0|10 |*|*|Y2[YL|Y0| =
DATA WRITE D32| 27| D22 |D17 | D12 | D7 | D2 | 4th Byte
* |D33| D28 | D23 |D18| D13 | D8 | D3 | 5th Byte
* |D34| D29 | D24 |D19 | D14 | D9 | D4 | 6th Byte
ADRAM DATA WRITE 0| 1|1 [X4|X3|X2|X1|X0| * | * | E5 |E4 |E3|E2|ELl|EO
DIGIT SET OF DISPLAY clalalololol sl = lol«] « | «|1]1l1l1
TIMING
DIMMING SET 1|11 |00 |1 |=*]|*|H7|H6| H5 | H4 | H3 | H2 | H1 | HO
GRAY LEVEL DATA 1o | 1| * | *|J2|J3|J |17 |16]I15 |14 13121110
GRAY LEVEL ON/OFFSET 1 | 1| 0 |X4|X3|X2|XL|X0|K7|K6| K5 | K& |K3|K2| * |KO
DISPLAY LIGHT ON/OFF 1|11 |0]|1|O0]|LS|HS Command not needed
STAND-BY MODE SET 1 (1101 ]|1]|™*]|ST Command not needed
arbitrary
Xn To set the address for display timing, =0to 4
Cn To set the character code of CGRAM/CGROM, =0to7
Sn  Sn=1. is used as the Grid pin, Sn=0: is used as the Segment pin
Yn To set the CGRAM address, =0to 2
Dn To set the CGRAM character code, =0 to 34
En To set ON/OFFof Goutputs, =0to5
Un To set the address, =0to?2
Fn To set display timing, =0to6
Hn To set the value for dimming, =0to 7
Jn To set the address of the gray scale register, =0to 2
In  To set the data for the gray scale level, =0to?7
Kn To set Enable/Disable of the gray scale level, =0and 2to7
HS o-set-to-all-lights ON,—HS=1-all lights-O}
*The type isn"t used in all lights ON.
LS To set to all lights OFF, LS=1: all lights OFF (all segments at L) LS=0: normal lighting mode
ST To set the stand-by mode, ST=1: stand-by mode HS=0: normal operating mode

In case of continuous data write-in to RAM DCRAM, CGRAM, ADRAM, 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.

16-BT-131INK
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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 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 ) _
1t byt The DCRAM data write mode is selected and the
Stovie | 0 | 0 | 1 |X4 | X3|X2| X1|XO| DCRAM address is specified.
(1st) (Ex. The DCRAM address OH is specified.)
MSB LSB
B7 B6 BS B4 B3 B2 Bl BO The CGROM and CGRAM character codes are
2nd byte | c7[ce|cs|calcs|c2|c1co

specified. The specified character codes are
written into the DCRAM address O0OH.

(2nd)

e 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 continuously transfer up to 24 addresses.

MSB LSB

B7 B6 B5 B4 B3 B2 Bl BO

3rdbyte  |c7|cs|cs|calc3|c2|c1|col
(3rd)

The CGROM and CGRAM character codes are

specified.

MSB LSB The data area written intn tha NCRAM addrace N1H

B7 B6 B5 B4 B3 B2 Bl BO

4thbyte  |c7|cs|cs|calc3|cz|c1|col
(4th)

The CGROM and CGRAM character codes are specified.
The data are written into the DCRAM address 02H.

MSB LSB
? B7 B6 B5 B4 B3 B2 Bl BO

25th byte 7] cscs|calcs|c| c1]col
(25th)

The CGROM and CGRAM character codes are specified.
The data are written into the DCRAM address 17H.

X0 LSB X4 MSB DCRAM address 5 bits 24 characters
COLSB C7 MSB CGROM and CGRAM codes 8 hits 256 characters

2.2 DISPLAY MODE SETTING COMMAND

The Display Mode Setting Command is used to set S1/G22, S2/G21,S3/G20, S4/G19, S5/G18, and S6/G17
as the Grid pin or the segment pin. The Display Mode Setting Command Format is shown below.

Command Format

MSB LSB

B7 B6 BS B4 B3 B2 Bl B0

istbvte [0 JofoJo[ofo oo |
(1st)

MSB LSB

B7 B6 B5 B4 B3 B2 Bl BO

2ndbyte [ ojo Jolojofofo] o
(2nd)

16-BT-131INK
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2.3 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
B7 B6 B5 B4 B3 B2 B1 BO

1st byte | 0| L | s | *‘ " |Y2| Y1|Y0| The CGRAM data write command and the CGRAM address

are specified. Ex The CGRAM address 00H is specified.

(1st)
MSB LSB
B7 B6 B5 B4 B3 B2 Bl BO . . . -
2nd byte | " |D30|D25|D20‘D15|D10| D5| D0| The data in the first row is specified.
(2nd) The data is written into the CGRAM address O0H.
MSB LSB
3rd byte | Ei?| BG|:25|::;‘§13|;21| E1| ES| The data in the second row is specified.
(3rd) D31jp26 6 6 The data is written into the CGRAM address 00H.
MSB LSB
4th byte | BZ |Di2|:257|[)82t‘:13;|;22| iﬁ E2| The data in the third row is specified.
(4th) The data is written into the CGRAM address 00H.
MSB LSB
B7 B6 B5 B4 B3 B2 B1 BO . . o
5th byte | . |D33|D23|023\D18|D13| D8| D3| The data in the fourth row is specified.
(5th) The data is written into the CGRAM address 00H.
MSB LSB
6th byte oo oo B4 B3 B2 BL BO - 1he data in the fifth row is specified.
(6th) | * |D34|D29|D24‘D19|D14| D9| D4| The data is written into the CGRAM address 00H.

e 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
toore 1S 2us(min).

héS?B B6 B5 B4 B3 B2 B1 ng _ _ ] -~
2nd byte | . |D3O|D25|D20‘D15|D10| D5| D0| The data in the first row is specified.

(7th) ) Written into the CGRAM address 01H.

i MSB LSB

H B7 B6 B5 B4 B3 B2 B1 BO

6th byte | « |nza|pzo|p24|p1e|p14] po | D4
(11th)

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

16-BT-131INK
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Setting relationship of CGRAM Addresses Setting relationship CGRAM Outputs

HEX | Y2 |Y1|Y0| Specified CGRAM ID_OHi, |D2 | | D3 | |D4 |
T oo 2] o os [o2](oo for oo
2 |o|1]0] RAMO2 02H [ 010][o11 |12 || o23] 016
3 [o|1]1] RAMO3 03H [ pas|[pi6 |[p17]|[ p1s]|[19]
4 [1]0]|0]| RAMO4 04H MM D22 ||[ D23]|[D24]
5 [1]0]1]| RAMO5 05H EaEERE
6 [1]1]0| RAMO6 0BH om0][oat |[522 | [ 23] [oae]
7 [1]1]1] RAMO7 o7H

e The setting relationship of CGRAM
outputs may vary depending of the
VFD product.

o Refer to the individual specification.

2.4 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.
To write the ADRAM data, specify the ADRAM address before writing-in data.
For the setting relationship between the ADRAM address to set and display timing, refer to the section 2.5
Setting of display timing. The command format is shown below.

Command Format

B7 B6 B5 B4 B3 B2 Bl BO )
1st byte | 0 | 1 ‘ 1 ‘ X4l x3| x2| x1| x0| To select the ADRAM data write and

(1st) to specify the ADRAM address.
Ex: To specify the ADRAM address O0H.

B7 B6 B5 B4 B3 B2 B1 BO
[ =[xl *l=[«] »[E0] 70 specify the signal data.
(2nd) Ex: To write-in the data to the ADRAM address 00H.

2nd byte

e 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. Up to 24 addresses can be
continuously transferred.

To specify the signal data.
B7 B6 B5 B4 B3 B2 B1 BO The data is written into the ADRAM address 01H.
Srabyte W T T ]« [ [ «[eg)
(3rd) To specify the signal data.
B7 B6 B5 B4 B3 B2 B1 BO The data is written into the ADRAM address 02H.
athbyte [« [« ] «] =]« «] «[E0)

(4th)
To specify the signal data.

25th) B7 B6 B5 B4 B3 B2 Bl BO The data is written into the ADRAM address 17H.
2othbyte [w]w] [« [«]=]~]ed

X0 LSB X4 MSB  ADRAM address 5-bit
E0:S1  “0”: output OFF “1”: output ON
* Don’t Care

16-BT-131INK
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Please refer to the table below for segment(EQ) position and ADRAM(X0 X4) Duty Timing (Digit) Address setting
relationship.

Duty Timing(Digit) S1/G22
Address (EO)
T1(01100000B) NOTE
T2(01100001B) NOTE
T3(01100010B) NOTE
T4(01100011B) NOTE
T5(01100100B) NOTE
T6(01100101B) NOTE
T7(01100110B) NOTE
T8(01100111B) NOTE
T9(01101000B) NOTE
T10(01101001B) NOTE
T11(01101010B) NOTE
T12(01101011B) NOTE
T13(01101100B) NOTE
T14(01101101B) NOTE
T15(01101110B) NOTE
T16(01101111B) NOTE

NOTE Set the standard pattern by P8

2.5 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

B7 B6 B5 B4 B3 B2 Bl BO
tstbyte [ 1] 1] 1] o0]oo [« «]| Toselect the display timing set.
(1st)

B7 B6 B5 B4 B3 B2 Bl BO

ondbyte | of =| »| «] 1|1 1] 1]
(2nd)

To select the display timing set and the universal timing
enable/disable.

16-BT-131INK
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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

B7 B6 B5 B4 B3 B2 Bl BO

istbyte [ 1] 1]1]o]o 1 [*] =] Toselectthedimming data set.
1st

B7 B6 B5 B4 B3 B2 Bl BO

2nd byte |7 |He| H5|H4 |H3]H2 |H1 | Ho|  To select the dimming data set.

(2nd)

HO(LSB) H7(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

240/255

ojo0jo0j0jo0joOo|0|O0 0/255 Initial value (*)
0,0} 0|0]0]O0|O0]1 1/255
ojo0ojojojojo,|;1y0 2/255

1111 239/255

00| O

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

- 4-8 -
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2.7 Gray-level data write command
The Gray-level data command is used to control display brightness in 240 levels with the 8-bit data for each
anode driver output (DO D34/S1).
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

1st bvte 11ol1] ]« To select the gray-level data write command and specify
(1;) J2[J1]J0 the address to write-in.
(Ex: The gray-level register address 00H is specified.)

B7 B6 B5 B4 B3 B2 Bl BO o
2nd byte ||7 ||6 ||5 ||4 \|3 ‘|2 |I1 | 10 | To write-in thg gra'y—lev.el data. .
(2nd) (Ex: The data is written into the gray-level register address

00H.)
e To continuously specify the address, specify the gray-level data only as shown below. As addresses

are automatically incremented, it is not necessary to specify the first byte. The specified addresses
are specified from OH to7H incrementing 1 by 1. The time between bytes (tyore) iS 2us(min).

B7 B6 B5 B4 B3 B2 B1 BO

3rd byte |I7 | 16 | 5 |I4 ‘I3 "2 | in | 0 | To write-in the.gray—_level data. .
(3nd) The data is written into the address 01H of the gray-level register.

B7 B6 B5 B4 B3 B2 Bl BO To write-in the gray-level data.
4th(byte) ||7 ||6 | 15 ||4 "3 "2 ||1 | 10 | The data is written into the address 02H of the gray-level register.
4

JO LSB J2 MSB to specify the address of the gray-revel register 3 bits
I0(LSB) 17(MSB) gray-level data 8 bits for 240 gray-level
* Don’t Care

e Address of the gray-level register

Address Specified register
J2 J1l JO
0 0 0 Gray-level register for outputting DO D34
0 0 1 Gray-level register for outputting S1
0 1 0 Don”t Care
0 1 1 Don”t Care
1 0 0 Don”t Care
1 0 1 Don”t Care
1 1 0 Don”t Care
1 1 1 Don”t Care
e Relationship between the data and gray-level
17 16 15 4 | 13 12 11 10 Gray-level data Remarks
0 0/255 Initial value(*)
1/255
0 2/255
1 1 1 0 1 1 1 1 239/255
1 1 1 0
1 1 1 1
240/255
1 1 1 1 1 1 1 1

* The status when the power is supplied or the RESET signal is inputted.
16-BT-131INK
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2.8 Gray-level ON/OFF set command
The Gray-level ON/OFF set command has a 5-bit address which is used to specify the gray-level ON/OFF

of the anode driver output DO D34/S1 for each timing. When the gray-level ON is specified, the data
is outputted in the corresponding pulse width to the value set by the gray-level 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.

For the setting relationship between the address and the display timing, refer to the section 2.5, Display

timing set command. The command format is shown below.

Command Format

MSB LSB
B7 B6 B5 B4 B3 B2 B1 BO

Istbyte 1 1] o [xa|x3]x2] xa[xo]
(1st)

To select the gray-level ON/OFF set and specify address.
(Ex: The address OH is specified.)

MSB LSB
2nd byte | B7| Bf| BS| B4| Bs| Bz| Ell| Bo| To set the gray-level ON/OFF for each output.
(2nd) K2 KO The data is written into the address 00H.

e To continuously specify the gray-level ON/OFF set, specify the setting data only as shown below.
As addresses are automatically incremented, it is not necessary to specify the first byte. Addresses
are specified from 00H to 17H incrementing 1 by 1. The time between bytes (tpore) iS 2us(min).

MSB LSB
B B6 BS B4 B3 B2 Bl BO To set the gray-level ON/OFF for each output.

3rd byte | * ‘ * | > | * | * | K2| * ‘KO| Written into the address 01H.
(3rd)

LSB
B7 B6 B5 B4 B3 B2 Bl BO
4th bvte | n ‘ n | N | n | N | | " ‘ | To set the gray-level ON/OFF for each output.
(41) K2 KO Written into the address 02H.
t

MSB LSB
B7 B6 BS B4 B3 B2 Bl BO To set the gray-level ON/OFF for each output.

25th byte | * ‘ * | * | * | * | K2| * ‘ KO Written into the address 17H.
(25th)

X0 LSB X4 MSB address 5 bits
KO LSB K2 MSB gray-level ON/OFF 6 bits 0: gray-level OFF 1. gray-level ON

* : Don’t Care

e Corresponding driver output to the gray-level ON/OFF setting

Data Driver output
KO Gray-level ON/OFF setting for the output of DO D34 0: gray-level OFF, 1. gray-level ON
* -
K2 Gray-level ON/OFF setting for the output of S1 0: gray-level OFF, 1. gray-level ON

16-BT-131INK
- 4-10 -



2.9 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

B7 B6 B5 B4 B3 B2 Bl BO
1st byte 1 1 [1]o|1]o0]cs|ns| To select the all display light ON/OFF and
specify operation.

LS,HS display operation data
*  Don’t Care

e Set value and display status

LS | HS Display status Remarks
0 0 Normal operation

* The status when the power is supplied or

1| 0 | Aldisplaylights OFF | 40 pESET signal is inputted.

2.10 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

B7 B6 B5 B4 B3 B2 Bl BO
1st byte |1 |1 |1 |0 ‘ 1 | 1 | * | ST| 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

16-BT-131INK
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2.12 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
1 DCRAM DCRAM Address=00H
ALL DCRAM Data=20H
2 CGRAM CGRAM Address=00H
ALL CGRAM Data=00H
3 | ADRAM ADRAM Address=00H
ALL ADRAM Data=00H
Segment OFF ( S1 OFF)
4 | Number of Digit Set ”00001111”
5 Dimming Set 0/255
6 Gray Level Set J2 J0="000"
0/255
7 Gray Level On/Off Set | GLRAM Address =00H
K0,K2="0" (Gray Level Disable)
8 Display Light Set S=71”  S="0"(Display all off)
9 Stan-by Mode ST="0"(Normal Mode)
Remark

Grey level data should be always set except “0” when if grey function is not used.
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e 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.

( 1. Power-ON > —»E The power is turned on. i
Y ' !

According to the display timing setting, set the display

1
2. Set the Display timi i
et the Dispiay timing i timing properly for each VFD.

Y
e
! H H N |
3. Set the display mode > Tr_le display mode _|s used to set S1/G22 S6/G17 as the Grid :
' pin or Segment pin. !
Y S
4. Set the Dimming data —}.: Set the dimming data. :
1
L 1
Y e

Write-in the gray-level data to set the gray-level. Grey level data

1
5. Write the Gray-level data/ | e i =
Set the Gray-level ON/OFF | Should be always set except 0" when if rey function is not used.

]
6. Transfer the Display data ’: Renew the display data by transferring the command.

v

7 Release the All display OFF

> i Release the all display light OFF mode to set the normal mode.
1 Then the VFD light up.

¥
< 8 The VFD lights up >

NO

Are the display data renewed

* YES

. Transfer the display data to renew. —»:
( L e

¥
( The VFD lights up.)

Fig. 4-1-1 Basic Command Flowchart
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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

Crst

RESET

Rrst
"

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 2.13

tRST tReady

- v

Logic supply voltage VbD /

Reset terminal voltage RESET 90
10

Internal status of UNDEFINE } DEFINE

Fig. 2 Timing chart for resetting
Table 4 Time for Power-ON reset

Item Symbol | Min | Typ Max | Unit
Reset pulse width tRST 15 us
Reset after Ready Time Raedy 2 ms

16-BT-131INK
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Vacuum Fluorescent Display Quality Inspection Standard

General

This standard should be adapted to the VFD quality inspection.

Inspection Condition

[tem

VFD Operating Condition

TYP

Inspection Aide

The inspection is to be performed with Futaba standard filter or
a applicable customer's filter and unaided eyes from 30cm distance
under brightness of 90 110 Ix.

90 110 Ix

Defect Point Definition

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

Type No.
16-BT-131INK
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Individual Quality Standard

Item Phenomena Criterion
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.
Foreign ( s=® 0.3mm
Particles 2.In case of spot size is over ® 0.2mm,less than
Black Spot 0.3mm,one spot on the same segment,

Printing Error

[
[

=

or maximum 3 spots in a display is to be allowed.
® 0.2mm @® 0.3mm 1
3
3.A spot of less than @ 0.2mm should not be
counted as defect point.
@ 0.2mm

Irregularity of
segment shape
by printing error.

Partial irregularity on a segment.

b b
i

1.Acceptable size of irregularities with respect to
the segment width(L).
(L)
a=0.3mm max., b=0.3mm max.,acceptable.
a=0.3mm b=0.3mm
2.In case of the (L) below 0.5mm wide,the acceptable
irregularities is a=1/2max. of the segment width(L).
(L) 0.5mm
a 1/2L

Uneven
luminance

Partial dark area on the lighted
segment.

No significant irregularity of luminance is acceptable.

Shaded Segment

Shaded area appeared on the edge of
segments

Y
am—z:t L

Il

1.Shaded Segments up to 1/3 of the segment width
are accepted.
(L) 1/3
2.In case of a segment below 0.5mm wide, the
acceptable shaded segment should be up to 1/2 of
the segment width.
L= 05mm 1/2

Extra lighting

Undesirable lighting area or points,
a star dust or a bright spot due
like to extra phosphor particle.

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

A scratch,dent,or foreign particles
such as stain,attached on the

1.Scratch which can be clearly observed through the
specified filter should be judged as defect.

Scratch/Stain surface or the inside of the front
on/in glass glass.
2.The criterion for the dent and foreign particle are
the same as the specified in
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.
base plate

9-2
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Criterion for the glass chip on the front glass or the base plate.

Definition Judgment Criterion
Black
Chipping size Spec. (mm)
N\ VFD:a FLVFD:a b c
s L 100 | within the | 3.0max. | 10max. |1/3max.
black frame
=2
L 100 | withinthe | 3.5max. {1 max.|1/3max.
' black frame
Black frame
l/ Frontor 5 !
[}
[}
[}

b base plate
’%éa/
| \Sealed area
\ Side glass
a : depth of chipping

b : length of chipping

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

L : package width (length wide)
( )

2)

3)

4)

VFD : vacuum fluorescent display

FLVFD :Front Luminous Vacuum Fluorescent Display

A chip with "a" less than 1mm should not be
counted as defect point.
a Imm

A chip area covered with sealing cement should
not be counted as defect point.

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