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APPLICATION NOTE

VACUUM FLUORESCENT DISPLAY MODULE

DISPLAY MODULE

M202MD33AA

GENERAL DESCRIPTION

Futaba Vacuum Fluorescent Display M202MD33AA, vkiitaba VFD
202-MD-033GINK display, produces 20 digits on 2 sow

Each character is displayed ii8%lot matrix.

Consisting of a VFD, microcomputer, the module barconnected
directly to the system bus, thus simplifying inéaihg.

The bright and aesthetically pleasing VFD makestbeule desirable
for application in office equipment’s, computemténals, measuring
equipment, etc.

Futaba Corporation



/\ Important Safety Notice

Please read this note carefully before using the product.
Warning
The module should be disconnected from the power supply before handling.

The power supply should be switched off before connecting or disconnecting the power
or interface cables.

The module contains electronic components that generate high voltages (approx. 43V)
which may cause an electrical shock when touched.

Do not touch the electronic components of the module with any metal objects.

The VFD used on the module is made of glass and should be handled with care.
When handling the VFD, it is recommended that cotton gloves be used.

The module is equipped with acircuit protection fuse.

Under no circumstances should the module be modified or repaired.
Any unauthorized modifications or repairs will invalidate the product warranty.

The module should be abolished as the factory waste.
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M202MD33AA

1. FEATURE
This vacuum fluorescent display (VFD) module caotssig a 20 character by 2 line& dot
matrix display, DC-DC converter, and controllenygn circuitry.
The module can be configured for a Motorola M68etgarallel interface, an Intel 180-type
“parallel interface, or a synchronous serial irsest
A character generator ROM with 248&characters is provided along with RAM for the
user to program an additional 8 characters. Thénance level of the VFD can be varied by
setting two bits in the function set instruction.
Two hundred and forty character fonts consisting afphabets, numerals and other symbols
can be displayed.
This module has a dual-port RAM that allows datd isustructions to be the module
continuously. Thus, the busy flag is always 0 dredhiost never has to read the busy flag bit
to determine if the module is busy.
Due to this feature, the execution times for easkruction are not specified.

2. SPECIFICATIONS
2-1. DIMENSIONS, WEIGHT (Refer to FIGURE-1)

Table-1
Iltem Specification Unit
(L) 146.0+1
Outer
: . W 43.0+1 mm
Dimensions ((T)) 20.7 Max.
Weight Approx. 120 g
2-2. GENERAL SPECIFICATIONS
Table-2
ltem Value
Number of characters 20 characters 2 lines
Character configuration 5x8 dot matrix
Character Height 8.86 mm
Character Width 3.9 mm
Character Pitch 5.15 mm
Line Pitch 9.64 mm
Dot Size 0.7x1.02 mm
Dot Pitch 0.8x1.12 mm
Pea:ﬁl}/rvna;leﬁ)nngth of Green Ap=505nm) x=0.24, y=0.41
Luminance Minimum Typical
500 cd/nf 1000 cd/m
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2-3. ENVIRONMENTAL SPECIFICATIONS

M202MD33AA

Table-3
ltem Symbol| Min. | Max. | Unit Comment
Operating Temperatur¢ Topr -40 +85 °C
Storage Temperature| Tstg -40 +85 °C
Operating Humidity | Hopr 20 85 %RH|Without condensation
Storage Humidity Hstg 20 90 %RH|Without condensation
Total amplitude: 1.5mm
Vibration _ 4 G Freq: 10_—55_Hz s!ne wave
Sweep time: 1 min./cycle
Duration: 2hrs./axis (X,Y,Z)
Duration: 11ms
Shock - 40 G |Wave form: half sine wave
3 times/axis (X,Y,Z,-X,-Y,-Z)
2-4. ABSOLUTE MAXIMUM SPECIFICATIONS
Table-4
ltem Symbol| Min. Max. Unit
Supply Voltage Vcce -0.3 6.0 V
Input signal Voltage| Vi -0.3 Vce+0.3 V
2-5. DC ELECTRICAL SPECIFICATIONS
Table-5
ltem Conditions Symbol Min. Typ. Max. Unit
Supply Voltage Ve 4.5 5.0 5.5 V
Supply Current Vce=5V lcc - 450 540 mA
Power Consumption Vce=5V - - 2.25 2.7 W
High - Level Input Voltagel
(D%O~DB7,SI,§O,STB,9RS) Viw | 0.7%%ce | - Vee | Vde
Low - Level Input Voltagel
(DBO~DB7,SIPSO,STB,gRS) Vi 0 B 0.3Vee | Vdc
lE“E?gCIIZ’e%//eVlV{C\?g;)VOHageZ Vin2 0.8XVcc - Vce Vdc
Low - Level Input Voltage?2
(E,SCK,R/W.WRY/) Viez 0 - | 02Vec | Vde
High - Level Output Voltage lon=-0.1mA Vou Vee-0.5 - Vce Vv
Low - Level Output Voltage lo. = 0.1mA VoL - - 0.5 V
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2-6. AC ELECTRICAL SPECIFICATIONS
2-6-1. MOTOROLA M68-TYPE PARALLEL INTERFACE TIMING

(See Fig. 1 and 2)

M202MD33AA

Table-6
Item Symbol Min. Max. Unit
RS, R/W Setup Time A 20 - ns
RS, R/W Hold Time A 10 - ns
Input Signal rise Time rt - 15 ns
Input Signal Fall Time it - 15 ns
Enable Pulse Width High Py 230 - ns
Enable Pulse Width Low PW 230 - ns
Write Data Setup Time 513 80 - ns
Write Data Hold Time d 10 - ns
Enable Cycle Time ceLe 500 - ns
Read Data Delay Time o - 160 ns
Read Data Hold Time oilir 5 - ns

Notel: All timing is specified using 20% and 80%\4tc as the reference points.

Note2: Table-6 timing is Ta=2%&.

AN-E-2403 [3/21]



M202MD33AA
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Fig. 1. Motorola M68-Type Parallel Interface Wrigcle Timing
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Fig. 2. Motorola M68-Type Parallel Interface R&2ytle Timing
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M202MD33AA

2-6-2. INTEL I80-TYPE PARALLEL INTERFACE TIMING
(See Fig. 3 and 4)

Table-7
ltem Symbol Min. Max. Unit
RS Setup Time rEs 10 - ns
RS Hold Time ksH 10 - ns
Input Signal Fall Time it - 15 ns
Input Signal Rise Time et - 15 ns
WR/ Pulse Width Low WrL 30 - ns
WR/ Pulse Width High WRH 100 - ns
Write Data Setup Time i 30 - ns
Write Data Hold Time dhi 10 - ns
WR/ Cycle Time &vcwr 166 - ns
RD/Cycle Time &vcrp 166 - ns
RD/ Pulse Width Low doL 70 - ns
RD/ Pulse Width High HoH 100 - ns
Read Data Delay Time o - 70 ns
Read Data Hold Time phiri 5 - ns

Notel: All timing is specified using 20% and 80%\tc as the reference points.
Note2 Table-7 timing is Ta=2&.

RS ><
WR i I K
DBO-DB7 >< ><

=  fcvewr

Fig. 3. Intel I80-Type Parallel Interface Write €@y Timing
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M202MD33AA
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Fig. 4. Intel 180-Type Parallel Interface Read [@yEming

2-6-3. SYNCHRONOUS SERIAL INTERFACE TIMING
(See Fig. 5, 6, 10, and 11)

Table-8
ltem Symbol Min. Max. Unit
STB Setup Time ghres 100 - ns
STB Hold Time $1BH 500 - ns
Input Signal Fall Time it - 15 ns
Input Signal Rise Time et - 15 ns
STB Pulse Width High wisTB 500 - ns
SCK Pulse Width High stkH 200 - ns
SCK Pulse Width Low gk 200 - ns
Sl Data Setup Time nés 100 - ns
Sl Data Hold Time dHs 100 - ns
SCK Cycle Time dvcsck 500 - ns
SCK Wait Time Between Bytes wAIT 1 - us
SO Data Delay Time pbs - 150 ns
SO Data Hold Time ohiRrs 5 - ns

Notel : All timing is specified using 20% and 80%\éc as the reference points.
Note2 Table-8 timing is Ta=2&.
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M202MD33AA
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Fig. 5. Synchronous Serial Interface Write Cydlaihg
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Fig. 6. Synchronous Serial Interface Read Cyaleiiia
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M202MD33AA

2-6-4. RESET TIMING

(See Fig. 7)
Table-9
ltem Symbol | Min. | Max.| Unit
Delay Time for internal reset at power-up  rstt 100 - ms
Vcc Off Time brr 1 ms

Vvee 4.5V
0.2v
|

‘ < torr trsTD

RS/STB ><

Fig. 7. Power-Up Internal Reset Timing

‘

3. MODE OF OPERATION
The following modes of operation are selectablguwmapers (see section 6. jumper
Settings).

3-1. PARALLEL INTERFACE MODES
In the parallel interface mode, 8-bit instructi@msl data are sent between the host and
the module using either 4-bit nibbles or 8-bit lsytdibbles are transmitted high nibble
first on DB4-DB7 (DB0O-DB3 are ignored) whereas Isyséee transmitted on DBO-DB7.
The Register Select (RS) control signal is usadeatify DB0-DB7 as an instruction
(low) or data (high).

3-1-1. MOTOROLA M68-TYPE MODE
This mode uses the Read/Write (R/W) and EnabledB)rol signals to transfer
information.
Instructions/data are written to the module onf#tlieng edge of E when R/W is low
and are read from the module after the rising eddewhen R/W is high.

os7///X 87 X 183 X///X 187 X 183 X//)er=-0 183 X///X 187 X 183 }///
ose///X 186 X 182 X///X 186 X 182 X///X 1B6 X 182 X///X 1B6 X 182 }///
os///X 185 X B2 X///X 185 X 181 X///X 185 X 81 X///X 185 X 181 }///
oB4///X 184 X 180 X///X 184 X 180 X///X 1B4 X 180 X///X 184 X 180 }///

‘<Write Instructior’?‘ ‘<Write Instructior’?‘ ‘é Read Instructio%‘ ‘e Write Data%‘

Fig. 8. Typical 4-Bit Interface Sequence Using MB®e Mode
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M202MD33AA

3-1-2. INTEL I80-TYPE MODE
This mode uses the Read (RD/) and Write (WR/) obsignals to transfer
information.

Instructions/data are written to the module onribieg edge of WR/ and are read
from the module after the falling edge of RD/.

e i

RD/ {

oe7 [ ez XN ez XD sr=o A/ ez X/
oee ///{_ 6 Y/ 1Bs XZZZX ss  W//(_ oes  X///X

peo /X o Y//X  1BO XZZZX o W/ oeo  X///X

|< Write Instruction>| |< Write Instruction>| |< Read Instruction>| |e Write Data%|

Fig. 9. Typical 8-Bit Parallel Interface Sequehtsing 180-Type Mode

3-2. SYNCHRONOUS SERIAL INTERFACE MODE
In the synchronous serial interface mode, instomstiand data are sent between the host
and the module using 8-bit bytes. Two bytes araired per read/write cycle and are
transmitted MSB first. The start byte contains ghhbits, the Read/Write (R/W) control
bit, the Register Select (RS) control bit, andwa bit. The following byte contains the
instruction/data bits. The R/W bit determines wketihe cycle is a read (high) or a write
(low) cycle. The RS bit is used to identify the med byte as an instruction (low) or data

(high).

This mode uses the Strobe (STB) control signaiaS€tock (SCK) input, and Serial I/O
(SI/SO) line to transfer information. In a writecby, bits are clocked into the module on
the rising edge of SCK. In a read cycle, bits i shart byte are clocked into the module
on the rising edge of SCK. After the minimum waité, each bit in the instruction/data
byte can be read from the module after each faéiohge of SCK. Each read/write cycle
begins on the falling edge of STB and ends onitlieg edge. To be a valid read/write
cycle, the STB must go high at the end of the cycle
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M202MD33AA

STB —‘
1

2 4 7 10 11 12 13 14 15 1
SCK
SI/SO Hl” Hl” Hl” Hl” Hl” R/W @ 13 ” @@@@@@@@
‘? Start Byte Instruction / Data%‘

Fig. 10. Typical Synchronous Serial Interface W(iycle

STB —‘

s e

‘% Start Byte Instruction / Data%‘

Fig. 11. Typical Synchronous Serial Interface REadle

3-3. RESET MODE
The module is reset automatically at power-up bgrimal R-C circuit. However, an
external reset mode can also be selected when osegf the parallel interface modes
(this option is not available when using the sypaous serial interface mode) which
allows the module to be reset by setting the Rgs®T/) input low.

AN-E-2403 [10/21]



M202MD33AA

4. FUNCTIONAL DESCRIPTION
4-1. ADDRESS COUNTER (AC)

The AC stores the address of the data being witittemd from DDRAM or CGRAM.
The AC increments by 1 (overflows from 27H to 40htldrom 67H to O0H) or
decrements by 1 (underflows from 40H to 27H andhf@DH to 67H) after each
DDRAM access. The AC increments by 1 (overflowsrfr8FH to 00H) or decrements by
1 (underflows from O0H to 3FH) after each CGRAMesx When addressing DDRAM,
the value in the AC also represents the cursotipasi

4-2. DISPLAY DATA RAM (DDRAM)
The DDRAM stores the character code of each chardeting displayed on the VFD.
Valid DDRAM addresses are 00H to 27H and 40H to @JHRAM not being used for
display characters can be used as general purphigle Rhe tables below show the
relationship between the DDRAM address and theadher position on the VFD before
and after a display shift (with the number of digplines set to 2).

Relationship before a display shift (non-shifted):

1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
100{01|02{03][04|05|/06{07|08|09|0A|0B|OC|OD|OE|OF|10]|11]{12|13
2140(41(42|43|44|45|46|47|48|49|4A|4B|4C|4D|4E |4F|50(51|52|53

Relationship after a display shift to the left:

1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20
1(01]02/03{04|05/06|07|08|09|/0A|0B|0OC|OD|OE|OF|10|11|12]|13|14
2 141(42143|44(45|46|47|48|49|4A|4B|AC|4D|AE |4F|50|51|52| 53|54

Relationship after a display shift to the right:

1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20
1({27]/00/01{02|03|04|05/06|07|08|09|0A|0OB|0C|OD|OE|OF|10]|11(12
2 |67|40[41]142|43|44|45|46]|47|48|49|4A|4B|4C|4D|4E |4F|50|51|52
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4-3. CHARACTER GENERATOR RAM (CGRAM)

M202MD33AA

The CGRAM stores the pixel information (1 = pixet,d = pixel off) for the eight
user-definable 8 characters. Valid CGRAM addresses are 00H to 3FERAM not

being used to define characters can be used asafjgnepose RAM. Character codes
O00H to 07H (or 08H to OFH) are assigned to the-dséinable characters (see section 5.0
Character Font Tables). The table below shows éfeionship between the character

codes, CGRAM addresses, and CGRAM data for eaaghdefi@mable character.

Character Code CGRAM Address CGRAM Data
D7D6D5D4D3D2D1D0OASA4A3A2A1A0D7D6D5D4D3D2D1D0
0O0000Ox000/{000000|Ixxx112111

001 10000
010 10000
011 1 000 0 CGRAM
100 11110 (1)
101 10000
110 10000
111 10000
0O0000Ox001001000(xxx02110O0
001 1 000/1
010 10000
011 1 00 0 0| CGRAM
100 10000 (2)
101 10000
110 1000/
111 0Of1 110
0000x111|111000{xxx00/1200
001 OfL1 0f2 O
010 1 000/1
011 100 0/1| CGRAM
100 1 000/1 (8)
101 11111
110 1 000/1
111 10001
4-4, INSTRUCTIONS
Table-10
Instruction RS| R/W DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
Clear Display 0 0 0 0 0 0 0 0 0 1
Cursor Home 0 0 0 0 0 0 0 0 1 x
Entry Mode Set 0 0 0 0 0 0 0 1 /D S
Display On/Off control 0 0 0 0 0 0 1 D G B
Cursor/Display Shift 0 0 0 0 0 1 SICR/IL | x X
Function Set 0 0 0 0 1 DU N X BR1 | BRO
CGRAM Address Set 0 0 0 1 CGRAM Address
DDRAM Address Set 0 0 1 DDRAM Address
Address Counter Read 0 1 BH=0 AC Contents
DDRAM or CGRAM Write| 1 0 Write Data
DDRAM or CGRAM Read 1 1 Read Data

x=don't care
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M202MD33AA

4-4-1. CLEAR DISPLAY
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
Lofofof]of o] of of of of 1

This instruction clears the display (without affagt the contents of CGRAM) by
performing the following.

1) Fills all DDRAM locations with character coder2Qcharacter code for a space).
2) Sets the AC to DDRAM address 00H (i.e. setsaypssition to O0OH).

3) Returns the display to the non-shifted position.

4) Sets the I/D bit to 1.

4-4-2. CURSOR HOME
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
lofojo]of of of of] of 1] x |
x=don’t care

This instruction returns the cursor to the homatmws (without affecting the contents
of DDRAM or CGRAM) by performing the following.

1) Sets the AC to DDRAM address 00H (i.e. setsaypssition to 00H).
2) Returns the display to the non-shifted position.

4-4-3. ENTRY MODE SET
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
LoJoJo]o] o] of of 1] V3 S |

This instruction selects whether the AC (cursoritpmy increments or decrements
after each DDRAM or CGRAM access and determinesdtrection the information
on the display shifts after each DDRAM write. Thetruction also enables or disables
display shifts after each DDRAM write (information the display does not shift after
a DDRAM read or CGRAM access). DDRAM, CGRAM, and AGntents are not
affected by this instruction.

I/D =0:The AC decrements after each DDRAM or GBR access. If S=1, the
information on the display shifts to the right byeocharacter position after
each DDRAM write.

I/D=1:The AC increments after each DDRAM or C&WR access. If S=1, the
information on the display shifts to the left byeonharacter position after
each DDRAM write.

0: The display shift function is disabled.
1: The display shift function is enabled.

S
S
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M202MD33AA
4-4-4. DISPLAY ON/OFF CONTROL

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
LoJojJof o] of of 1] D] C| B

This instruction selects whether the display andsa@uare on or off and selects
whether or not the character at the current cysssition blinks. DDRAM, CGRAM,
and AC contents are not affected by this instructio

D =0: The display is off (display blank).
D =1: The display is on (contents of DDRAM dispd).

C=0: The cursor is off.

C=1: The cursor is on'{8ow of pixels).

B =0: The blinking character function is disabled

B =1: The blinking character function is enab{actharacter with all pixels on will

alternate with the character displayed at the atirrarsor position at about a
1Hz rate with a 50% duty cycle).

4-4-5. CURSOR/DISPLAY SHIFT
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

ol o] o] o] o] 1] sidrRL| x | x |
x=don’t care

This instruction increments or decrements the AGrdar position) and shifts the
information on the display one character positmthie left or right without accessing
DDRAM or CGRAM.

DDRAM and CGRAM contents are not affected by thmstiuction. If the AC was
addressing CGRAM prior to this instruction, the Al be addressing DDRAM after
this instruction.

However, if the AC was addressing DDRAM prior thistruction, the AC will still be
addressing DDRAM after this instruction.

Table-11
S/C| R/L | AC Contents (cursor position) Information on the display
0 0 |Decrements by one No change
0 1 |Increments by one No change
1 0 |Decrements by one Shifts on character poditighe left
1 1 |Increments by one Shifts on character postbdhe right
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M202MD33AA

4-4-6. FUNCTION SET

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
o] o] o] o] 1| DL| N | x |BR1|BRO|
x=don't care

This instruction sets the width of the data bustfer parallel interface modes, the
number of display lines, and the luminance levegfiness) of the VFD. DDRAM,
CGRAM, and AC contents are not affected by thisriretion.

DL = 0 : Sets the data bus width for the parali&iface modes to 4-bit (DB7-DB4).
DL =1 : Sets the data bus width for the paraligiface modes to 8-bit (DB7-DBO).

N =0: Sets the number of display lines to 1.
N =1: Setsthe number of display lines ttzas to be set on this module).

BR1, BRO = 0,0: Sets the luminance level to 100%.
0,1: Sets the luminance level to 75%.
1,0: Sets the luminance level to 50%.
1,1: Sets the luminance level to 25%.

4-4-7. CGRAM ADDRESS SET

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
lo] o] o] 1] CG RAM Address |

This instruction places the 6-bit CGRAM addresscdpal by DB5-DBO into the AC
(cursor position). Subsequent data writes (readspe to (from) CGRAM. DDRAM
and CGRAM contents are not affected by this insibac

4-4-8. DDRAM ADDRESS SET

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
o]l o] 1] DD RAM Address |

This instruction places the 7-bit DDRAM addresscsied by DB6-DBO into the AC
(cursor position). Subsequent data writes (readspe/ to (from) DDRAM. DDRAM
and CGRAM contents are not affected by this insibac

4-4-9. ADDRESS COUNTER READ

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
| 0 | 1 |[BF=Q AC Contents |

This instruction reads the current 7-bit addressifthe AC on DB6-DBO0 and the busy

flag (BF) bit (always 0) on DB7. DDRAM, CGRAM, atC contents are not affected

by this instruction. Because the BF is always 8,ltbst never has to read the BF bit to
determine if the module is busy before sending datastructions. Therefore, data

and instructions can be sent to the module contisiyocaccording to the E, WR/, and

SCK cycle times specified in section 2.5 AC TimBygecifications. Due to this feature,
the execution times for each instruction are netsjed.
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M202MD33AA
4-4-10. DDRAM OR CGRAM WRITE

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
| 1] 0| Write data |

This instruction writes the 8-bit data byte on DBBO into the DDRAM or CGRAM
location addressed by the AC. The most recent DDR&MCGRAM Address Set
instruction determines whether the write is to DINRAr CGRAM. This instruction
also increments or decrements the AC and shiftglidgay according to the I/D and S
bits set by the Entry Mode Set instruction.

4-4-11. DDRAM OR CGRAM READ

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
| 1] 1] Read data |

This instruction reads the 8-bit data byte from DBRAM or CGRAM location
addressed by the AC on DB7-DBO0. The most recent BlaRr CGRAM Address Set
instruction determines whether the read is from BIRor CGRAM. This instruction
also increments or decrements the AC and shiftglidgay according to the I/D and S
bits set by the Entry Mode Set instruction. Befeeading this instruction, a DDRAM
or CGRAM Address Set instruction should be executedet the AC to the desired
DDRAM or CGRAM address to be read.

4-5. RESET CONDITIONS
After a power-up reset, the module initializeshe tollowing conditions:

1) All DDRAM locations are set to 20H (charactededor a space).

2) The AC is set to DDRAM address 00H (i.e. setsauposition to 00H).

3) The relationship between DDRAM addresses andacker positions on the VFD is set
to the non-shifted position.

4) Entry Mode Set instruction bits:

I/D = 1. The AC increments after each DDRAM or CARAaccess. If S=1, the
information on the display shifts to the left byeocharacter position after
each DDRAM write.

S =0: The display shift function is disabled.

5) Display On/Off Control instruction bits:

D =0: The display is off (display blank).

C=0: The cursor is off.

B =0: The blinking character function is disabled.

6) Function Set instruction bits:

DL =1: Sets the data bus width for the paralleteiface modes to 8-bit
(DB7-DBO).

N =1. Number of display lines set to 2.

BR1,BR0=0,0: Sets the luminance level to 100%.
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5. CONNECTOR INTERFACE

M202MD33AA

Table-12
Pin Serial Parallel Parallel | Pin Serial Parallel Parallel
No. (Intel) (Motorola) | No. (Intel) (Motorola)
1 GND GND GND 2 Vcce Vce Vcce
3 SI/SO NC NC 4 STB RS RS
5 NC WR/ R/W 6 SCK RD/ E
7 NC DBO DBO 8 NC DB1 DB1
9 NC DB2 DB2 10 NC DB3 DB3
11 NC DB4 DB4 12 NC DB5 DB5
13 NC DB6 DB6 14 NC DB7 DB7
NC = No Connection
6. JUMPER SETTING
Table-13
Mode J3 J4 J5 J6 J7
Parallel (Motorola) open short open shorf open
Parallel (Intel) open short oper open shart
Serial short open short short open

Note : JPBUP7 must be set as shown above for either onegfatallel modes or for the serial mode.

When the module is shipped , the parallel (Motdrolade is set.

7. CIRCUIT BLOCK DIAGRAM

NC_SI/SC +——> VACUUM
FLUORESCENT
RS STE——»
DISPLAY

RIW_WR,————

E_RD/_SCk———>

DBO-DB7 <:>

GND ———*

202MDO033GINK

CONTROLLER
AND DRIVER

i

Vee—¥

DC-DC/AC
CONVERTER
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M202MD33AA MECHANICAL DRAWING

FIGURE-1
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M202MD33AA CHARACTER FONT TABLES (English/Europe&wont)

FIGURE-2

. . . . um . ..
L] L] am LB ] L] LI - u L L] L} EEEEE L] LI | L LN ] " m LI ] L] DI
S b oot oI —— L] L] L] L] "-nm L] n L} L] L] L] L} L] L] | | L EEEEER LI LLL] " EE
LI L ] L LN ] L] L) L} am L] L] " mEB LLLL] L] LB | LI LB ) L1 Ll LI L] S
------ um S = ' wnmn [ Ea" "az Halm™ " . e H Hal™ - =
um L] EEEE LI L} L L]} L] L] L L] LLLL] L] L ] L] EEEE
an" [ a"m'm " = "= = H e Ha o = T = mmm ] -
eeeo W gt (ofe g LRE HEHH H Hal - HE-H RERN || Hll ' "R | wmEaEaE (2 s
L1 1] L ] EEEEE " . EEEEEE L] mEEE L L L] L] LB | am LB | EEEEE
] (11} L 1] I | L} 1] ] EEEEEE L 11} L 1] ] EEEEER EEEE L 1]
" N L] LI " m u LN EEEEEE " n L] LI} L] EEEER u L L] L] L] L L L
-—o~ 0| §ii " = s Enmen” | wmEmEes | B = =am & |ms " Sa | FEEEER " | & 28 " H Ha]
LL]] L | " m L} L LB ) n L EEEE EEEEN EHEEEEN EEEEER L] L L ] L ] mEE
aEEE L] EEEE L] L] L} am L] L ] EEEE L] L] LLLL] L L] L] m L L]
L] m L] L] L ] LN | L L) L] L} L I L L] EEEEEN L] L] L] L] L L L] L] LI
o (0] | BETE | CEeReE | deETE | omwEe | JE | EEReE H HE T e - .| " H - - T B e D
L] LI L1 1] L] L] L] n n L] L L EEEE EEEEEE L] L] L ] m L ]
. T . T = | = | mmmam m wmmn = | msmmam T an = | mm w | memm
L] L] L] L] L] L} L} L] EEEEEEE L] L ] LI L] L EEEEE L] L] EEEEER L] " EE L L]
= O v B L] H EEEER EEEEE -m L} LLLL1]] LI | L] EEEEEEE L] L] L] L} u L] L] L] L] L] L] L] L ] L]
“ “ L] II “II “ “ “ II I“IIIII Ll “ III L III “ “ mEEEE L “ “ “ “ II I“IIII - u L]
" anmm - - = . . - " =
~o+~o |< W mm | EEmm - - - Hie HH “anmm - HTH Fam Hin T i -
HH H - == HH - . S H- Hi™ b - H-H -
- - - - - - - - = m | mmmmas - u | mmmm- - -
H H R u mEmm [ mmmE m - . = o= "= mm .- o= H -
=SS | |(geng=ne “"2"w | “ammEman (2@ " HH HE e I B HE “u = " o [e" "mm “mma” | TRTTEET O EEEEEET
------ - B | Emmmemm mmn T H . - T H H H . -
L] L]l L L] EEEE EEEE L] L] L] H EEEN L L] H EEE L 1] o EEEE Ll L] L " EE L] ] L] u
L] " n - . " EE " E EE - E N L] L] L] L] L} anm L] L L] L] m u L] L] L] n L LI | L ] " EEE
~Ges €0 | N8 (M E | wEls TR RE |SliER ns.E | 81| L8 F | D | o H = - e | 2 (2
mm T mn = n" | mmmmmam u mmmm s T - = ammm T . - - amom
I T . - m | m=mmam T ammn = = nmm = o= " =
L) am L] " EE L] L L n LI | L m L] L] L L] L1 1] u
O = v= v 7. L ) LI L ] " EE u L ] L] n am L ] " m " E N EE EE EEEEEEE EE EEm " E N " EE
LLLL] LL]] L} EEEEEEE am L] AEEEE mEEE L] L L1 1]} LLLL] LLL}
. nEE " = = mm aEwm noEE " m | = oEmam . " . " P
orro ||, FEE) S B| il B BEE (g | B OBE) R jmped TR b peeei| e | R I
| ] EEEEEEE (1]} [ 1] ] EEE L] L L] EEEEEEE ] EEEEE EEEEE L 11
L 1] HEEE B am L] L} L] L} EEEEEE EEEEE EEEEEE am L L] (1]} s ] LI B | L] L}
L] L] L] | ] ] I ] L] u ] L] ] ] n L] " n ] L] L] LI EEEEEEE ] ]
oo~ 08§ H - ioEomm H . . n |8 s E | Gemmmnn | amtE | ® Hl H
EEEEEEN EEEEER EEEEEER am L} - EEEEEN EEEEEN EEEEEE m am L] - am L B B ] u u
EEEEE EEEEER N _EE L L} LL 1] L] L] L] i EEEEm EEEEEEER u L] L] L] EEEEEEE EEEEEEE EEEEE
L] L] L] L] L] L] L] L] - - L L] L] L] L] L] L] L] L] L] L] - EEEEEE L] L] L] L ] L] L] L]
O—00 4 L] L L1 L] L] L] L] L] L] = L} L] L] L] L] L] L] L] L ] L] L] EEEEEEE = L] L L] s L] L] L]
II III IIII“II “II“III Illl.l = H H H H H H IIIIIII III“III - - II H H H H III...I
----- - - - " mmm [ omn - mm —mam .. - -
am. . mm mn ' m | mmmmEa H e am e w | m = . - m .
O'Cruen F) |8 H_ 0 wgmesm=l D oA " 2| "= I HE T HE- HE-H-H HE- R ] e -
----- . - - S wmmn [ m un mm - . R .
o - - H - a" - — -" H H "u
coo~—o (N 0} LLLL B -m L] L1} L] L] L] m | EEEEN | EEEEN 1] = L] [ ]
m anzuzma I T . - L = am = HH -
] EEEEEER EEEEEER EEEEEEE [ 1] ] L] ] ] ] L}
EEEEEEE ] EEEEEER EEEEEER n ] ] i 1] ] EEEEN L ]
coo+~|—| | |sssssss |Emss=sm En | mmmmmmn | CRRREER O | aEmEmm -] = H mn amm amm
--------------------- mmm | mm wm | wm mmam HH ammmm H ]
=m | mm H H =
cooo |O
5883 o ~ o ™ < Te} © ~ 0 o < om (©] )] L 1R
[=]
(@] o -~ o - o - o - o — o - [=] - o =
S/ ba) o o - — o o — — o o — - o o — -
q o o o o - - - - o o o o - - - -
m o o o o o o o o - — — — — - — -

8P : SPACE

AN-E-2403 [19/21]



M202MD33AA

8. WARRANTY
This display module is guaranteed for 1 year dftershipment from FUTABA.

9. CAUTIONS FOR DETERMINING AND EXPORTING REGULATEBGOODS OR SERVICES
This product does not correspond to the goodsreices regulated by Japan’s Foreign
Exchange and Foreign Trade Law. If this producbisibined with other products in
order to make equipment, whether this productgsileged or not is judged by such
newly made equipment. We ask you to determine loysaf whether the equipment
corresponds to the regulated goods when this ptasluacorporated in the equipment.

We also ask you to confirm that this product wat e incorporated in any weapon or
used for manufacturing any weapon.

If you export or re-export this product, we recomshgou to adopt measures for
appropriate export procedures, if any.

10. CAUTIONS FOR OPERATION
10-1. Applying lower voltage than the specifiedynsause non activation for selected pixels.
Conversely, higher voltage may cause non-selecked o be activated.
If such a phenomenon is observed, check the voleags of the power supply.

10-2. The DC/DC converter generates approxim&@4éWdc, avoid touching it with bare hands,
or to other circuits.

10-3. Avoid using the module where excessive nioigface is expected.
Noise affects the interface signal and causes ipgsroperation.
Keep the length of the interface cable less thami30
(When the longer cable is required, please contirene is no noise affection.)

10-4. When power is turned off, the capacitor wit discharge immediately.
Avoid touching IC and others.
The shorting of the mounted components within 30, sdter power off, may cause
damage.

10-5. When fixed pattern is displayed for a loinget, you may see uneven luminance.
It is recommended to change the display pattermesmes in order to keep best display
quality.

10-6. DC/DC converter is equipped on the modiie surge current may be approximately 5
times the specified supply current at the power on.
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11. The environmental specifications for this pradu
11-1. With respect to EU RoHS Directive

The contained amount of six prohibited substanoekis product , which are cadmium,
hexavalent chromium, lead, mercury, polybromindtigthenyl:PBB
and polybrominated
diphenyl ether :PBDE, is less than the permitteellstipulated in the EU RoHS Directive,
or these substances are not included in the Dieecti
The substances excluded are based on ArticleledEtU RoHS Directive.

11-2. With respect to Chinese RoHS
This product contains only “lead and its compoufrdin among six controlled substances,
which are cadmium, hexavalent chromium, lead, nrgrquolybrominated biphenyl:PBB
and polybrominated diphenyl ether :PBDE.
The contained amount of the controlled substangespe lead and its compound in this
product is less than the level stipulated in then€$e RoHs.
As for the display of information on containing EHfiease refer to the following.
< Display of information on containing EHS >
*Product and part the substances are containeduifa Fluorescent Display(VFD)
*Chemical materials contained : Lead and its conmgou
*Time limit of use for environmental protection0 Years
*Reason for containing the substances: No mateai@savailable except them under the
current technology.

REMARKS :
The specification is subject to change without ipniotice.
Your consultation with FUTABA sales office is recoranded for the use of this
module.
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