APPLICATION NOTE

VACUUM FLUORESCENT DISPLAY MODULE

' GRAPHIC DISPLAY MODULE

GP1002C09A INSTRUCTION MANUAL

GENERAL DESCRIPTION

FUTABA GP1002C09A is a graphic display module using a FUTABA

320 %240 VFD.
It consists of a VFD, a driver, a control circuit and power source.

The module can be connected directly to the bus line of the host

system CPU.
The power sources for the high voltage (Vcc2) [ 9P00A003-01 (AC

input type) | and [ 9P00A005-01 (5V input type) | are also available
as an option. ' -
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FUTABA VACUUM FLUORESCENT DISPLAY  MODULE

1. FEATURES

1-1.

1)

3)

4)

1-2.

1-3.

1-4.

1-5.

This module is equipped with a FUTABA full-dot Front Luminus VFD
(FLVFD) having 320 x 240 pixels.

The Front Luminous VFD panel presents clear display with wide visible
angle.

Pixel selection from the X-Y matrix allowsthe display to be free from
distortion , displacement or flicker.

A vertical or horizontal line can be displayed in a continuous line by
the use of the dual-wire grid scanning system. Furthermore, utilization

of the deflection of electron beams increases luminance and reduces the
number of grid drivers.

Display color change is available by the use of an adequate filter.
(within the range of green to orange, white)

The high-voltage driver IC permits the module size to be thinner and
more compact.

The built-in control circuit and power circuit enable easier module
drive and connection to a host system.

The module is equipped with RAM having an interface of bit-map
system, which facilitates the write-in and read-out of the display data.

Brightness can be adjusted from a host CPU side.
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FUTABA VACUUM FLUORESCENT

DISPLAY  MODULE

2. GENERAL SPECIFICATIONS

2-1. DIMENSIONS, WEIGHT (Refer FIG.1) TABLE-1
ITEM SPECIFICATION UNIT
(L) 180 0.5
&Ea (W) 160 MAX. mm
DIMENSIONS M) 41 MAX.
WEIGHT Approx.1.5 kg
2-2. OPTICAL CHARACTERISTICS TABLE-2
ITEM SPECIFICATION UNIT
VIEW AREA 120x 90 mm
NUMBER OF DOTS 320 x 240 DOT
DOT PITCH 0.375x%0.375 mm
DOT SIZE 0.3x0.3 mm
EMISSION COLOR Green (505nm)
MIN. TP
LUMINANCE 100 200 cd/mz2
(30) (60) (fL)

(Note)

By using a filter, uniform color ranging from blue to orange (including white)

can be displayed.

Luminance represents the value under the typical rated condition (Refer 2-4).
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FUTABA VACUUM FLUORESCENT DISPLAY __ MODULE

2-3. ABSOLUTE MAXIMUM RATINGS TABLE-3

ITEM SYMBOL MIN. MAX. UNIT

SUPPLY VOLTAGE (LOW) Veel -0.5 6.0 Vdc

SUPPLY VOLTAGE (HIGH) Vee2 -0.5 150 vdc
INPUT SIGNAL VOLTAGE Vis -0.5 Veel +0.5 Vv
OPERATING TEMPERATURE | Topr 0 +50 °e
STORAGE TEMPERATURE Tstg -20 +70 °C
OPERATING HUMIDITY Hopr 0 85 %
STORAGE HUMIDITY Hstg 0 90 %
VIBRATION : - 4 G
SHOCK : - 40 G

NOTE 1) Always keep the module free from moisture both for operation and storage.

2-4. RECOMMENDED OPERATING CONDITION TABLE-4
ITEM SYMBOL MIN. TYP. MAX. UNIT
SUPPLY VOLTAGE (LOW) | Vel 45 5.0 5.5 Vdc
SUPPLY VOLTAGE (HIGH) | Vcc2 10 . 135 140 Vdc
H-LEVEL INPUT VOLTAGE | Vi 2.4 . : v
L-LEVEL INPUT VOLTAGE | Vi : - 0.8 v

2-5. ELECTRICAL AND OPTICAL CHARACTERISTICS UNDER THE

TYPICAL OPERATING CONDITION TABLE-5
ITEM SYMBOL CONDITION MIN. TYP. MAX. UNIT
SUPPLY CURRENT (LOW) et = . 1.9 A
SUPPLY CURRENT (HIGH) lcc2 g L 55 mA
Veel =5.0Vdc
H-LEVEL INPUT CURRENT i . - 20 pA
L-LEVEL INPUT CURRENT o | Veez=135vde : : 0.4 mA
H-LEVEL OUTPUT VOLTAGE | Vou GND =0V 4.2 3 Veel V
L-LEVEL OUTPUT VOLTAGE Vo GND - 0.5 Vv
Vi = 2.4V
H-LEVEL QUTPUT CURRENT lok - . 0.4 mA
L-LEVEL OUTPUT CURRENT lot V| <0.8V . - 3.0 mA
POWER CONSUMPTION - 5 2 17.00 W
100 200 - cd/m?2
LIMINANCE - (30) (60) (-) (fL)

NOTE 2) The supply voltage and power consumption represent the value when

all display dots are lit.
FUTABA &
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3. OUTER DIMENSIONS
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4. CIRCUIT BLOCKDIAGRAM (FIG.2)

WVEDVIA MO0 Id ¢ DId

Zl 2l

€Ll

¥1 Dl

iyt

<L

<L

3]

(4]

€Dl

72e]

<L JEJdLJL

ODO NUMBER ANODE

a9 ¥Y39NNN N3A3

OvZ X 0ce

AdAT1d DIHdVYD

and ¥Y3gnNN 0dao

EVEN NUMBER ANODE

I F 1r It

j

j

62l

01 Dl

ﬁ

LLDI

Qy¥vo8 Avidsid

« <
TR
S AT LIND¥ID ¢
. “ NOILD3LO¥d
SOl " | z tnoao >
I LNOAa9 v
< Z 209 < [eELT
92l T <
< L0 (Avidv 31vD) | o L
v1vaos qy_
s 1In2¥D v, [
o e JO¥LNOD £a~00
1viv
.A AV - =
Lv~0Vv
£0V~0aV /
o)
_ LAW EIVIN
ZHINO'S |  oaw oV
350 e
sa14q M8 V INVY
LA ELVIN
om.E ...../.\.\cq_a

s2149 M8 § VY

ay¥vod 104¥LNOD

I 227

Z A

Ndd>
1SOH

FUTABA




MODULE

FLUORESCENT DISPLAY

VACUUM

FUTABA

(FIG.3)

5. PARTS LAYOUT
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FUTABA VACUUM FLUORESCENT DISPLAY __ MODULE

6. CONNECTOR PIN ASSIGNMENT
(1) Connector to signal (CN 1)

HIROSE HIF3E-40PA-2.54DS
Applicable Connector  HIROSE HIF3BA-40DA-2.54R

(2) Connector to Power Supply (CN 2)

JAE IL-5P-S3FP2
Applicable Connector  JAE IL-55-S3L  (Housing)
JAE IL-C2-5000 (Contact)
Connector to Power Supply (CN 2) Connector to signal (CN 1)
PIN NO. r PIN NO.
i 1 A0 O 0 A1 2
@ Vcc2(135V) 3 A2 —lo o A3 4
O GND 5 A e A5 6
O] GND 7 A6 —O O+— A7 8
O Vce1(5V) 9 A8 o o AQ 10
O | Vecl(dV) 11 A10 —fo o— A1l 12
J 13 A12 —to o+—aA13 14
15 Al4d O O A15 16
17 GND O O GND 18
19 GND —t© © GND 20
NOTE 1) 21 D0 —©o © D1 22
Both ground pins(2 and 3) and both 23 D2 o o D3 24
power (4 and 5) are interally connected. 25 D4 —to o4+— D5 26
27 D6 —© O+— D7 28
NOTE2) 29 GND —© © GND 30
All GND terminal of CN1 and CN2 are 31 GND o 0 GND 32
connected together on the PCB. 33 MERQ O O GND 34
35 RD —f{o o4— GND 36
37 WR —1©0 O0+— NC 38
39 NC O O NC 40

FIG.4 CONNECTOR PIN ASSIGNMENT
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7. FUNCTIONS
7-1. Basic Functions
1. Data Write-In
2. Data Read-Out
3. Brightness Adjustment

7-2. Function Table

TABLE-6
MERQ RD WR MODE
L L H READ-OUT
L H L WRITE-IN
X X X DISPLAY

7-3. Jumper Lines of the Decoder Circuit
The address area available for driving the module is 16k byte.
Absolute addressing is available with jumper pins.

JP1 TABLE-7
0 1 2 3 RAM (16K/N A )
O = O = 0000H~3FFFH
= O O = 4000H~7FFFH
O - = O 8000H~BFFFH
= O = O COOOH~FFFFH

QO--the state of short-circuit

—-the state of open-circuit

(NOTE) When shipped»out, JP1 is set with NO.2 shorted-cirrcuited ;
(8000H~BFFFH)

FUTABA




FUTABA VACUUM FLUORESCENT DISPLAY __ MODULE

7-4.

Data Write-In
Since the display screen is devided into a 16k byte memory map,
display data are written-in in the 8-bit unit.

Data are written-in to the addresses designated by jumper JP1, when
MERQ o= ”L”, RD - .H'Hﬂ" WR = "L"_

FIG.5 shows the relationship of memory address of the control circuit
to the location of display dots.

The data in the non-display regions A and B can not be displayed.

<Example of Data Write-In>
To display a letter A on the left top of the display,

1. Allocate the absolute address by JP1.
In this case, follow the condition at the time of shipment;8000H~BFFFH.

2. Input data as shown in Table-8.

TABLE-8
Address Data
8000H 38H
gggg: 8040H 44H
ani 8080H 44H
80COH 80COH 44H
8100H 8100H 7CH
8140H 8140H 44H
8180H 8180H 44H
81COH 81COH 00H

FUTABA



FUTABA VACUUM FLUORESCENT DISPLAY __ MODULE
Memory address and the dot position to be displayed
(according to the setting at the time of shipment)
40 x 8dots = 320dots -
S N3 Non-Display
8dots Region B
/ 7 T
8000H | 8001H | 8002H 8027H | 8028H 803FH
8040H | 8041H | 8042H 8067H | 8068H 807FH
8080H | 8081H | 8082H 80A7H | 80A8H 80BFH
80COH | 80C1H | 80C2H 80E7H | 80E8H 80FFH
240dots 8100H | 8101H | 8102H 8127H | 8128H 813FH
8140H | 8141H | 8142H 8167H | 8168H 817FH
mir:my 8180H | 8181H | 8182H 81A7H | 81A8H 81BFH
81COH | 81C1H | 81C2H 81E7H | 81E8H 81FFH
DISPLAY PANEL
BBCOH | BBC1H | BBC2H BBE7H | BBE8H BBFFH
Ron BCOOH | BCO1H | BCO2H BC27H | BC28H BC3FH
Display
Region
N BFCOH | BFC1H | BFC2H BFE7H | BFE8H BFFFH
DO |D1|D2|D3 |D4|D5 | D6 | D7
i Data in 1 byte A
1 Y
(0,00 | (1,0 | (2,0 (318,0) | (319,0)
(R @) (318, ) {11(319,0°)
(0.:2) ] (1,2) § (2.2) (318,2) | (319,2)
240dots
(0,8} | (1:3) '}n(253) (318.,:31) | 319,3))
DISPLAY PANEL
(0,239) | (1,239) | (2,239) (318,239) | (319,239)
Non- (0,240) | (1,240) | (2,240) (318,240) | (319,240)
Display
Region
A 110,255 | (1,255) | (2,255) (318,255) | (319,255)

10

FIG.5 MEMORY ADDRESS AND THE DOT POSITION TO BE DISPLAYED
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7-5. Data Read-Out

7-6.

The data of the currently displayed pattern can be read-out by designating
the address, when MERQ ="“L",RD="L", WR ="H".

To secure proper execution of the read-out instruction, it should be
repeated one time.

The data displayed by the first read-out command is invalid,which shall be
made valid by the second read-out.

This two step read-out is a safety measure to guarantee the proper
functioning of the module.

Be sure not to execute such an instruction as to set RD to “L” during the
first and the secpond read-outs.

Brightness adjustment

The last address (1 byte) of the 16k byte memory within the module is
assigned as the control parameter for brightness adjustment.

When the address space consists of 8000H to BFFFH, BFFFH is assigned as
the control parameter for brightness adjustment.

When the upper 4 bits are “0”, the maximum brightness (100%) can be
obtained. When they are “1”, the display goes off.

With these parameters, brightness can be adjusted in 16 levels.

TABLE-9
D7 D6 D5 D4 D3 D2 D1 DO LUMINANCE
g @ 0 0 9 0 0 0 100%
@ Q@ 10 1 0O 0 0O O level 1

o0 0 1 0 0 0 0 O level 2

1 11 1 0 000 O 0%

Never fail to set D3 through DO to “0”.
Otherwise, failures may occur, such as no display or data cannot be written-in.
D7 through DO are automatically initialized into “0” when power-on.

FUTABA 2




FUTABA __ VACUUM __ FLUORESCENT __ DISPLAY _ MODULE
8. WRITE-IN AND READ-OUT TIMING
(1) WRITE-IN (Ref. TIMING CHART)
TABLE-10
ITEM SYMBOL | MIN. MAX. UNIT
ADDRESS SET UP TIME (FROM MREQ) tAs1 20 — ns
ADDRESS SET UP TIME (FROM WR) tAas2 20 = ns
MREQ VALID TIME (FOR WR) tMw 100 = ns
ADDRESS HOLD TIME (FROM MREQ) tAH1 20 = ns
ADDRESS HOLD TIME (FROM WR) tAH2 20 — ns
WRITE PULSE WIDTH twp 100 = ns
WRITE PERIOD *1 tws 1.9 = Bs
INPUT DATA SET UP TIME tow 40 = ns
INPUT DATA HOLD TIME tou 50 = ns

12

*1 The time between the rising edge of write pulse and next one.

(2) READ-OUT

TABLE-11
ITEM SYMBOL | MIN. MAX. UNIT
ADDRESS SET UP TIME (FROM MREQ) tAs1 20 = ns
ADDRESS SET UP TIME (FROM WR) tAS2 20 = ns
MREQ VALID TIME (FOR WR) tMR1 100 — ns
MREQ VALID TIME (FOR WR) tMR2 150 = ns
ADDRESS HOLD TIME (FROM MREQ) tAH1 0 = ns
ADDRESS HOLD TIME (FROM WR) tAH2 0 & ns
READ PULSE WIDTH trRP1 100 = ns
READ PULSE WIDTH tRP2 150 = ns
READ PERIOD *1 tRS 1.7 — ns
OUTPUT ENABLE ACCESS TIME toE = 150 ns
OUT PUT HOLD TIME toH 20 = ns

*1 The time between the rising edge of read pulse and next one.

FUTABA
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(3) WRITE TIMING

ADDRESS INPUT X % X
tAS_‘l_’ tMw % _ tAaH1
MREQ -\ /
tas2 | tAH2
WR é
‘—%_7 % tws U
tDH 1

Gl ey
INPUT DATA WRITING WR]TINGXXX
DATA DATA

NOTE) RD shall be high level when data is written.

(4) READ TIMING

ADDRESS INPUT X ADDRESS @ *' >< ADDRESS @ *1 ><

tasl | | tanl <As] L tAH1
"‘—*‘x - tmR1 3 —-3 - tMR2 —
MREQ K ‘
JAszn..IA tRPl | - AtAHzL > tAs% > tRP2 - AtAHzL
RD
OUT PUT
| # 4
NPUT DATA | Bk

%1 The address® and @ shall be the same.
%2 The data out put is invalid when the timing ®@.

NOTE) WR shall be high level when data is read.
13
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9. EXAMPLE OF MODULE INTIALIZING
Each time the power is turned on, it is necessary to initilize the module by

the program of the host CPU.

This is because the RAM content is in a random state.

Below the procedure for utilizing Z80 CPU memory area 8000H~BFFFH (16k
byte) is described.

Address space of Z80 (64k byte)

0000H

User’s

area
8000H

16k byte

BFFF H

User's

area
FFFF H

FIG.7 EXAMPLE OF MODULE INTIALIZING

(1) Set the jumper for the module.
Set the adress for the jumper.

Select 0 and 3 of JP1 to be short-circuit - to be decoded to address area
Set the adress for the jumper. 8000H~BFFFH.
Select 0 of JP2 to be short-circuit eeeeeeereenes to be used by 780

(NOTE) When shipped-out, the module is set as shown above.

(2) Supply the power.
When power is supplied, either Vcc1 or Vec2 comes first.

(NOTE) Never change the setting with the supply voltage applied.

(3) Write-in 00H to the address 8000H~BBF1H.
The whole display screen goes off.

e —  FUTABA
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10. INTERFACE CONNECTION
The module can be connected directly to the bus line of the host system CPU.
The representative connection is described below.

JP2 selects CPU.

280 MODULE
A0~A15 > AO~A15
DO~D7 > DO~D7

RD > RD

‘WR > WR

MERQ > MERQ

6809 MODULE
AO~A15 > AO~A15
D0~D7 > DO0~D7

OPEN ———»p RD

RAW > WR

E > MERQ

FIG.8 INTERFACE CONNECTION

7280 becomes available by making 0 of JP2 short-circuited.
6809 becomes available by making 1 of JP2 short-circuited.

15
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11.CAUTIONS FOR OPERATION

1. The VFD component of the module is made of glass.
Careful handling is essential.

2. Confirm the supply voltage is within the specified value.
Excceding the specified value may disturb proper operation or damage
the circuit.

3. Never connect or disconnect the interface connector with the supply
voltage applied.

4. Avoid module usage in environments with high noise levels.
This will cause undesirable interference on the input signals and disturb
the operation.
Keep the cable length for the input signal within 40cm.

% REMARKS %

This specification is subject to change without any prior notice.
Please contact us for the latest details before you use the module.

16
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