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DOT MATRIX VFD MODULE M402SD0O7FA
INSTRUCTION MANUAL

GENERAL DESCRIPTION

Futaba Vacuum Fluorescent Display Module M402SDO7FA, with Futaba VFD
402-SD-07GK display, produce 40 digit ¢n 2 rows.

Each character is displayed in 5X7 dot matrix with the cursor under it.
Coasisting of a VFD, microcomputer, driver IC, the module can be connected
directly to the system bus, thus simplifying interfacing.

The bright and aesthetically pleasing VFD mekes the module desirable for

application in offiee equipments, such as electronic typewriters, compuler
terminals, measuring equipment, cte.
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1. FEATURES

1-1.

1.2.

1-3.

1-4,

1-5.

1-6.

1-7.

Using a one chip computer, the module can be connected to the system
bus directly.

‘I'wo hundred twenty - twn different characters consisting of alphanumeric
and other symbols can be displayed.

By using dimming function, brightness can be controlled into four levels. -

Since a DC/DC counverler is included, only a 5V power is required to
operate the module.

High quality reliability and long life can be achieved with FUTARA
VFD.

Either parallel or serial input interface can be selected.

In casc of scrial input, it ic possible to choose 1200, 2400, 4800, 7812.5,
9600, 15625, 31250 and 62500 bps.

1200 bps for the serial input shall be set at delivery.

The module’s small, light and thin mechanical sizing allows for
maximum mounting flexibility.
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2. GENERAL SPECIFICATIONS
OUTER DIMENSIONS, WEIGHT (REFER APPENDIX-1)

2-1.

2-2.

2-3.
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TABLE-1
Item Specification Unit
W 265%1.0
Outer H 65+1.0 mm
Dimensions T 21 MAX
(withoul cunnector)
Weight | Approx. 170 R
SPECIFICATIONS OF TIIE DISPLAY PANEL
TABLE-2
Ttew Specification Unit
_ml-)iSplay Area 186.8(W)X16.4(H) mn -
The Number of Digits. 5X 7dots(with enrsor) -
Character Sizc - 3.5(W)X5.6(H) mm
Character Pitch 4.7(W) X 10.0(H) mm |
Colur of Illumination Creen(506nm) -
ENVIRONMENT CONDITIONS
TABLE-3
Item Symbol Min Max. Unit
Operating Temperature Topr -20 +70 °C
Storage Temperature Tstg -40 +85 °C
Operating Humidity Hopr 20 85 %
Storage Humidity- Hstg 20 80 %o
Vibration (10 to 55H2) | - _ 4 G
Shock - - 40 G

Note) Avoid opcrations and or storage in moist environmental conditions.
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2-4. ABSOLUTE MAXIMUM RATINGS
) TABLE-4
Item Symbol Min. Max. Unit
Supply Voltage Vce - 7.0 \'/
Input Szénal Vc;ltage Vis -0.4 5.5 \Y%
2.5. RECOMMENDED OPERATING CONDITIONS
TABLE-5
Item Symbol | Condition Min, Typ. Max. | Unit
Supply Vullage Ve - 4.5 5.0 6.6 \'4
H - Level Input Voltage| Viu Vee=50V 2.0 - - A%
_ 1~ Level Input Voltage | VIL Vee=5V - - 0.8 v
2-6. ELECTRICAL CHARACTERISTICS TADLLE-G
Item Symbol Condition Min. | Typ. | Max. | Unit
Supply Current Ice - 0.75 1.0 A
Power Consumption - Vee=5.0V - 3.76 5.0 w
Luminance | L Al on 340 690 - cd/m?
(100) | (200) (fL)
H - Level Input Current T4 Vee=5.0V - - 20 MA
L.Level Input Current I | Vee=0V - - -0.36 | mA
H - Level Output Voltage | Von Ioi=-2.6mA | 2.4 - - \Y
L - Level Output Voltage | VoL Io,=12mA 0.25 - ) 0.4 A"

Note) The surge currcnt con be approx.10 times the specified supply current at
power on.
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3. BASIC FUNCTIONS

The module has data and control code write, self test and power on reset

functions.
) TABLE-7
TEST WR SEL Function
HorNC| L -1I L Data and control code write.
L - - Self Test Mode

TABLE 7 THE BASIC FUNCTIONS

3-1. DATA AND CONTROL CODE WRITE-IN

When the data is being written in, the BUSY signal is active which
indicatee that module is processing the data.

(When the datu is under processing, the BUSY signal is high “H".)

The data or control command is to he written in at the rising edge of
Vﬁ(L—-H), when SEL =low “L".

"I'he display character form follows equivalent to JIS C-6220 (Alphabet,
Katakana, Numerics and Symbol ctc.).

After a character is written in, the cursor will be shifted tu the right one
digit automatically.

The above action can be executed. only when the BUSY signal is low “L".
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3-2.

()

CONTROL CODE

The control are available a3 follows.

The details will be explained on the next page.

DIM

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
9
(10)
an

BS
HY
LF
CR
0)
DC1
DC2
DC3
DC4
RST

Dimming
Back Space
Horizontal Tab
Line Feed

Carriage Relurn

Display I'osition

Normal Display Mode

Vertical Scroll Mode
Cursor ON Mode
Cursor OFF Mode

Reset

DIM (Dimming) :
Brightness can bc controlled into four levels by using this function.
After writing 04H, another HEX byte mentioned under is written to
change the brightness out put.

(DIM command code), 04H

2 AXETIAA xENASwd

(04 HEX)
(08 HEX)
(09 HEX)
(0A HEX)
(0D IIEX)
(10 HEX)
(11 HEX)
(12 HEX)
(13 BEX)
(14 HEX)
(1IF HEX)

1 byte

Dimming level data

1 byte +
TABLE-8
Dimming level | Data
100% ITIL
60% 6UH
40% 40H
0% 20H

Pig
AW-E- 248
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(2) BS (Back Space) :

DC1 Mode: The cursor position (Write-in position) is shifted to the left
one digit. (beyond this point, the position of cursor is
identical with write-in position of the display, unless
otherwise specified. Under NC4 Mode, the cursor will not
show up.)

When the cursor is on the most significant digit of the
second row, the cursor moves to the least significant digit of
the first row.

When the cursor is on the most significant digit of the first
row, the cursor moves to the least significant digit of the
second row.

DC2 Mode: The same as above.

(3) HT (Horizontal Tab) :

TIC1 Mode: The cursor position is shifted to the right one digit.
When the cursor is on the least significant digit of the first
" row, the cursor moves to the most significant digit of the
second row.
When the cursor is on the least significant digit of the
sccond row, the cursor moves to the moet significant digit of
the first row.

DC2 Mode: When the cursor is on the least significant digit significant
digit of the second row, the characters displayed in the
second row are shifted up to the first row and the cursor
moves to thc most significant digit of the second row.
Subsequently, the sccond row ic cleared.

(4) LF (Line Feed) :

NC1 Mode: The ecursor moves up or down to another row staying on the
same line,

DC2 Mode: When the cursor is in the second row, the character
displayed there, is shifted up to the first row, leaving the
enrsor at its present position, then the second row is cleared.
When the cursor is in the first row, the same as DC1 Mode
operation.

(5) CR (Carriage Return) :

DC1 Mude : The cursor moves to the most significant digit of the samec
row. :

DC2 Mode: The same as DC1 Modc operation.
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DP (Display Position) :

Instead of writing the character from the first digil, the write-in
starting position can be pointed by using this function.

After writing 10 HEX to prepare module for this command, another HEX
byte is written to specify the positinn desired.

A third byte representing data is then sent.

The most significant digit The least siguificant digit
1st row 00 HEX 27 HEX
2nd row . 28 HEX 4F HEX

DC1 - DC4 selects the displayed mode.

(7)

(8)

(8)

am

(11

DC1 (Normal Display Modec) :

After writing a character, the cursor is shifted to the right one digit
automatically.

When the cursor is on the least eignificant digit of the first row, the
cursor moves to the most significant digit of the second row.

When the cursor i3 on thc lcast significant digit of the second row, the
cursor moves to the most significant digit of the firet row.

DC2 (Vertical Scroll Mode) :

After writing the characters up to the significant digit of the second row,
all the charactere displayed in the second row are shifted to the upper
row (first row), clearing the second row.

When the power is turn on, this DC2 Mode is selected, and will be held
until another mode is scleceted.

DC3 (Cursor ON Mode) :
The cursor is displayed. When the power is turn on, this DC3 Mode is
selected and will be held unti! another mode (NC4) is selected.

DC4 (Cursor OFF Mode) :
T'he eursar won’t be displayed.

RST (Resel) :

Resetting the module.

All the characters displayed are erased, then the write-in position
(cursor position) is set on the most significant digit of the first row.
The displaying status is the same as the Power on Resct.

The display mode is set for DC2. The cursor mode is set fur DC3.
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3-3. SELF-TEST :
TEST=Low “L"” (Signal connectoe pin #25 is connected to GND.) starts
the Self.Test. Then the display shows all characters, Alphabet,
Katakana, numerics and symhols, in that order.
Eighty (2X40) characters are displayed at a time.
Using this mode, neither data write-in nor control code write-in is

allowed.
To rcleasc this mode, TEST must be set to “H”.

3-4. POWER ON RESET
When the module is turned on, the display and the memory are cleared
and the module is initialized.
The displey mode is set for DC2, and the cursor mode is set DC3.

3-5. SELECTION OF INPUT MODE
TABLE-4 shows the combinations of the signal lines for the parallel or
serial input. Users must choose one of the comhinations.
Unused signal lines are to be open (internally pulled up).

Serial Input
Baud rate is selected by J1~J3.

J1i e <ol
J2 }Baud rale select

J3  clock select

J 'open Outside Clock (307.2 kHz) OSC,
short : Internal Clock ( 4 MHz) X1,

TABLE-9
J1 Short Open Short Open
J2 Short Short Open Open
J3 Short 62500 (bps) 31250 15625 (R12.5
d3 Open 9600 4800 2400 1200

TABLE-9 BAUD RATE SKLECTION
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4. INTERFACE CONNECTION

4-1. SIGNAL CONNECTOR PIN CONNECTION
Connector : FM34A2MAC (OKI) or equivalent

Socket . FM34A2FO (OKI) or equivalent
TABLE-10
PIN No. | Signal "'Parallel [ Serial | PIN No.| Signal
1 D7 O NG 2 GND
3 e | O NC 4 GND
5 D5 o) NC 8 GND
7 D4 |. O NC 8 GND
9 D3 O NC 10 CND
11 D2 o NC 12 GND
13 D1 O . NC 14 GND
15 DO O NC 16 GN1)
17 WR o | w~No | 18 GND
19 NG | NC NC 20 GND
21 NC NC NC 22 GND
23 SEL O NC 24 GND
25 TEST o) O 26 GND
27 BUSY O o) 28 GND
29 NC NC NC 30 GND
31 NC NC NC | 32 | GND
33 RXT) NG O 34 GND

NC : NO-CONNECTION
TABLE-10 SIGNAL CONNECTOR PIN CONNECTION

4-2. POWER CONNECTOR PIN CONNECTION

Connector :  5046-03A (MOLEX) or equivalent

Socket : 5051-04 (MOTL.EX) or equivalent
TABLE.11
PIN No. Power
GND (0v)
2 Voo (+5V)
GND (0V)

TABLE-11 POWER CONNECTOR PIN CONNECTION
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4-3. WRITE-IN TIMING
4-3-1. PARALLEL INPUT

DATA
SEL
WR
v
BUSY N /
N\ /
®
<) @ ®
< >|—>
Min. Mux. Note
@ | tsu(DATA) | 50 ns -
® | th(DATA) 50 ns -
©) tsu (SEL) 50 ns -
@ th (SEL) 50 ns -
® | tpw(WR) 50 ns -
® twait (1) Ons —
T o 1Yor Min 250ns, W;ﬁhould not be uctive B
@ | twait () | 250 ns - (positive H), ofter BUSY is “L".
@ tdelay _ — 50 ns

FIG.!l WRITE - IN TIMING
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4-3-2. SERIAL INPUT

p—

)
-

RXD \sTarTt{ D0 X D1 X D2 X D3 X D4 X D5 X D6 X D7 Y stop ¥ \7

BUSY i

@ t(DATA) =106/baud rate {us]
(This depends on the selection of the baud rate.)

@ t(DATA)/ 2 (us) (BUSY becomes “H” at t!}e center ul stup bit.)
® t(WAIT): 0 [Min)

F1G.2 WRITE - IN TIMING

—11
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M402SDO7FA_ OUTER DIMENSIONS
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M402SDO7FA CIRCUIT BLOCK DIAGRAM
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M402SDO7FA THE LOCATION OF THE COMPONENTS
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M402SDO7FA DISPLAY CHARACTER CODE
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5. WARRANTY
This display moudule is guarauleed for 1 year after the shipment from
FUTABA.

6. OPERATING RECOMMENDATIONS

6-1. Since VFDs are made of glass material.
Avoid applying excessive shock or vibration beyond the specification for the
module.
Careful handing essential.

6-2. Applying lower voltage than the specified may cause non activation for
selected pixels.
Conversely, higher voltage may cause non- selected pixel to be activated.
If such phenomenon is observed, check the voltage level of the power
supply.

6-3.  Avoid plugging or unplugging the interface connection with the power on.

6 1. If the start up timc of the supply voltage is show, the controller may not be
rcset.

6-5. DC/DC converter is cquipped on the module, the surge current may be
approximatcly 10 times the specified supply current at the power on.

6-6. Avoid using the module where exceccive noice interface is expected.
Noisge affects the interface cignal and causes improper operation.
Kcep the length of the interface cable lcss than 50cm.
(When the longer cable is required, please confirm there is no noisc
affection.)

6-7. When power is turned off, the capacitor will not discharge immediately.
Avoid touching IC and othcrs.
(The shorting of the mounted components within 80 sec., after power off,
may cause damage.)

€ 8. The fusc is mounted on thc module as circuit protection.
If the fusc is blown, the problem shall be solved first and change the fusc.

€-9. When fixed pattern ic dicplayed for a long time, you may see uneven
luminance.It is recommended to change the display patterns sometime in
order to keep best display quality.

REMARKS :

This specification is subject to change without prior in order to improve the
design and quality.

Your consultation with FUTABA sales office is recommended for the use of
this module.



