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1.

2.

SCOPE:

This specification applies to VFD module(Model No: M0420SD-204MDARI-C).

FEATURES:

2.1 Simple connection to the host system. Either parallel or serial input interface can be selected.
In case of serial input, it is possible to choose 300 to 19,200 bps by combination of soldering

Switches (P0-P1).

2.2 Since a DC/DC converter is used, only +5VDC power source is required to operate the module.
2.3 One chip micom offer ASCII(96 characters)+European(126 characters) or ASCII + Japanese

Katakana(126 characters) Font.
2.4 Four brightness levels can be selected by dimming function.

2.5 High quality bleu-green(505 nm) vacuum fluorescent display provides an attractive and readable

Medium. Other colors can be achieved by simple wavelength filters.
2.6 Characters are provided with a 5X 7 dot matrix.
2.7 The module has up to eighteen user definable characters.

GENERAL DESCRIPTIONS

3.1 This specification becomes effective after being approved by the purchaser.

3.2 When any conflict is found in the specification, appropriate action shall be taken
Upon agreement of both parties.

3.3 The expected necessary service parts should be arranged by the customer before

the completion of profucion.

PRODUCT SPECIFICATIONS

4.1 Type
Table 1
Type MO0420SD-204MDARI1-C
Digit Format 5 X7 dot matrix.
4.2 Outer Dimensions, Weight (See Fig 3 for details)
Table 2
Parameter Specification Unit
Outer Width 150.0+1.0 mm
Dimensions Height 64.01+1.0 mm
Thickness 28.6 Max mm
Weight Typical 140 g
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4.3 Specifications of the Display Panel {See Fig-3 for details) Table_3
Parameter Symbol Specification Unit
Display Size W H 89.52 x 33.07 mm
Mumber of Digit - 20 Digits x 4 Rows =
Character Size Wox H 3.07 x 4.87 mm
. Harizontal CP(x) 4.55 mm
Character Pitch Vertical CPly) 8.40 p—
Display Color - Blua-Green (505 nm) -
4.4 Environment Conditions Tabla_4
Parameter Symbol Min, Max. Unit
Operating Temperature Topr -4 +80 G
Storage Temperature Tstg ) 95 C
Humidity {Operating) Hopr ) a5 S
Humidity (Mon-operating) Hstg 0 4} Yo
Vibration (10 ~ 55 Hz) - - 4 G
Shock - - 40 G
4.5 Absolute Maximum Ratings Table 5
Parametar Symbol Mir. Max. Unit
Supply Valtage Voo - 7.0 Voo
Input Signal Voltage [=3 Q Voo Voo
4.6 Recommend Operating Conditions Table 6
Parameatar Symbol Min. Typ. Max. Unit
Supply Voltage Voo 4.5 5.0 5.5 Voo
H-Level Input Voltage ViH 2.4 - Veoo+0.3 Voo
L-Level Input Voltage VIL - - 0.8 Voo
4.7 DC Characteristics (Ta=+25°C, Vco=+5.0Voc) Table_7
Parameter Symbol Min Typ. Max. Linit
Supply Current  *) lcc - 620 870 ma,
H-Level Input Current liH - - 20 LA
L-Level Input Current liL - - -0.36 mf
Luminance L 100 200 - ft-L
*) The inrush current can be 5 times the specified max. supply current at power on.
4.8 AC Characteristics {Ta=+25'C, Vec=+5.0Voc, See Fig-1.) Tabla_8
Parameter Symbol Min. Max Unit
Pulse width of WR Tew(WR) B0 - ns
Set up time of /SEL Tsul/SEL) T - ns
Holding time of /SEL Th{/SEL) 50 - ns
Set up time of data bus Tsu(data) 50 - [
Holding time of data bus Thidata) 50 - ns
Delay time of BUSY Tdelay - 50 ns
| Execution time of data Texe - 750 us
Wait time of next WR Twait 50 - ns
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4.9 Timing Chart
4.8.1 Faralfel Input Tirning
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Fig-1. Parallel Input Timing Diagram

4.8.2 Serial Input Tining

RxD

RXD NSTARTA DO X D1 X D2 XD3 X D4 X D5

[ren Paribyy

i L
X D& X D7 YsTOR®
' |

TARTA DO X D1 XDz ¥ D3 X D4 X5 }

{with Farty}

Tdata=10%Baud-rate [us]

Fig-2 Serial Inpatt Timing Ciagrarn

In case of serial input moda, & is net necassary to cheok the BUSY signal because the execulion
time of data (Texa) is sharter than the iput time of f byte senal deta.
In this mode, BUSY signal always holds low state.

410 Signal Interfacing

{1) Paraflel Interfacing
‘ConnactorMale) - BH-516-FG

[16-Pin Dual Box Header, Straight) ; — . Tablo 9
—= Mate Socket{Fernals) : MIL-STD-16P P'"iND' ’ S'Eq;al P'HEND' S'gal
3 D5 4 [ Da
5 D3 B bz
. - 7 1. | & Do
— g WR 10| /SEL
G EEmEEan 11 AXDTC 12 BUSY
13 GND 14 GND
18 z 15 hidd 16 ¥eco
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4.11 System Block Diagram

WO Unit

Driving Unit Display

/SEL
WR
BUSY=

RXDITO

~0SG - ] PO
SRR - ] e}
L5 u_

Parity Seleclar (PD,P1)

{+5Vdc)
Vee

GND

Fig-3. VFD Module System Block Diagram
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4.12 QOuter Dimensions
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iMote Socket : MIL-5TD-157

Tolerance

- Mount Hole size +- 0.3
hers,

- Langth < 10mm +~ 0.5

- Length = t0mm w* 1.0
{Unit : pmen)

Fig-4. Quter Dimensions
4,13 Pattern Details
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Fig-5. Pattern Details
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5. FUNCTIONS

The madile has data and control code write-in, =elf test and power on reset function. When the
datay is being wiitien-in, the BUSY signal is astve (High) which indicates that the mndule is

jrogessing the data,

Data and Contrel Code Writs-in Table Tahlz_10
WR ISEL Functien
o : ] Data and Control Code is writtan-in.
x 1 Mo Operation

5.1 Character Data Writa-in

When the characler dala coda {20 Hax - FF Hex) is transferred to *he module, the character fent

is displayed on the screen. At this fime, the cursor will ba shiffted to the right cna digit

awtornatically.

5.2 Control Coda Write—in

The control commands are available as tollows and details are will be explained.

{1} BS : Back 3pace oo 08 Hex
121 HT  Horizontal Tab e 03 Hex
{3) LF : Line Feed ... 0A Hex
(4] GH : Cursor Home ... 0C Hex
v8) CR O Carriage Retum . o0 Hax
(8] CLA : Clear DISpIay ..o iinciiieee e CE Hex
(71 DC1 o Nommal Display Mode oo 11 Hex
(5] DC2 . Owvar Wriike Mode ... ... .. 12 Hex
8y D3 - Horizontad Scroll Mode ... 13 Hex
{10y DC4 : Cursor OF Mode . 14 Hex
(11 DOE Al Dot Corsar Blinking Moda 15 Hex
(12 DOE . Cursor G Mode

(13} DCT . Cursor Off Mode

(14} CTG © General Eurcpean Fort ..., 8 Hex
(18] ©T1 ; Jupanese Katakana Font ..., 19 Hex
(18] ESC . Escape SogQusice ..o v, 1B Hex

[16-11 UOF - Save a Usar Definatla Character

[16-21 DP : Display Pasition .
[16-3 CHAS © D¥mrming
[16-4) BSC : Blink Specd Control
[16-5] R3T @ Rasal [initiakization;

521 BS {08 Hex) : Back Spuce

The wrile-in position is shifted to the lett one digit When the writa-in position

significest digit (Jeft-end digit), the cursor doesn't move.

£.2.2 HT {09 Hex) : Horzontal Tabr
The write-in posiion s shifted to the right one digit.

+ 43 Hax
+ 48 Hox
+ 46 Hax
+ o4 Hex
+ 48 Hex

When tha write-in position 5 on the least significant digit{Aght-end digit), the cursor maticn

depandz on DCA, DC2Z and DC3 mode.
DCT Mode : The wite-in position moves to the mast significant digil.
DCZ Mode © The write-in position dosasn't mave.

DC3 Maoda © Al the characters displayed are shified t0 the teft one digit and the rght-end digt

is clearsd.
523 LF {04 Hex) : Ling Feed
Al tha charactars displayed are cleared and the curscr doesnt mave.

15 on the most
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£.2.4 CH (@C Hex) : Curscr Hame
The cursor moves to the most signifizant digit.

525 CR (0D Hex) . Carriage Return
The cursor movas to the most signilicant dgit.

528 CLR (0F Hex) : Clear
All the characters displyed are claared and the cursor dossn't move,

DC1-0C3 setect the displfay mode. Whan tha power is turned on, DC1 mode is selactad
defavitly and will be held uniil anather made (OG22 or DC3 Mode) s selected.
527 DCY (11 Hex) . Mormal Dizplay Mode
After wiiing a character, the wrile-in position is shifted W the right one digit automatically.
When the wite-in position is o dhe least signiticant digit, the cursor rmowves to the most
signifizant dlgit.
528 DC2 {12 Hex) : Over Write Mode
When the write-fin position is on the leasl sigrificant digit, a new character is written on the
right-end digit and the write-in position 5 fiked on the rght-end digit,

£.2.9 DC3 (13 Hax) : Hordzontal Scrill Mode
When the write-in position is on the least significant digit, all the characters displayed are
shiftec! 1 the left ene digit and a new character is writtsh on the right-end digit. The writs-in

position is stayed on the right-end digit. At thie fime, if DC1 ar DC2 mode is salected then
the cursor moves to the lel-end digi,

Q4067 are the cursor corircl commeand. In case of OGS, the Biinking speed can be vared By
ESC sequence. (See scction 5.2,16-/4] Biinking Speed Conirol) When the power is turmed on, DG4
moda i defaullly selected and will be held unkil another mode (DC5-0DCT) is salacted,
5210 DC2 (14 Hex) : Cursor OH Mode
The cursor won't be displayed,

£2.11 DS (15 Hex) @ All Dot Curser Blinking Mode
The cursor is displayed as a blinking all dot cursor.

52712 DCE& {16 Hex) | Cursor off Moda
The cursor wan't be displayed,

213 BCF {17 Hex) | Cursor off Mods
The curgor won't be disptayed.

CTO and OT1 selact the character fon? takle.  Whan the power is furned on,  OTO js defaultly
sefected and will ba held unilf e oifter lable /s selectag as balow.
5214 OTO {18 Hex) . Geneval European Font Table
The CTO Fonl table {8ee Tahla_14.1 on page 1514} is selected,

8215 CT1 {18 Hex) . Japanese Katakana Font Takie
The CT1 Font table {See Table_14.2 on page 1414} iz selactad,

5216 ESC {18 Hex) | Escape Sequence

This cormmand is used to define font move cursor, changs luminance, blinking speed control
andior initialize the module.

f1] UDF {43 Hex) : Save a Usar Definable Font

The characters can be designad by using this command. These font data are
ronorized in the BAM of the module.
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Syntax ; ESC{1B Hex] + "CT43 Hex) + CHR{00-1F . 40 and 41 Hex ) 4 PTIAPT24PTI+PT4PTE
Any 5x7 dots patten consisted of data form PT1 through PTS (4th-8th byte) can be siorsd in
the characler code location specified by CHA (3rd byte).

*ist byle : ESC (18 Hex) ... Specily Escape command.

2nd byte * 043 Hex) ... Specily User-Definable-Font Command.

o byle ; CHA (B - 16 - 40 and bl Bur ) ———  Specily the characler code location frem 00 Hex to

IF . 80 wed &1 B2 by CHR, W CHR cverlops conlrol codes such as BS, HT, LF eto lhe

control function will be losl. Thesdore, avedaps 1o the ESC codes may nol avail
lurthar UDF funclion.

ih-gih byle (00 Hex-FF Hex) ... Specily OM or OFF of 36 dot positions{Sx7 dol).
Table_11.1 shows the relation botween dot position an data formatan, The
notalion of *X.Y" means tho Yih it of Xih byte. For example.d.0 means LSB
(Least Signfican! BM) of 4th byla and 7.7 means MSE (Mosl Significant Bil) of
Tih byte. (*1"=00l tum on, “0r=dol lumn off)

Bil Map of 5x7 Dot Matrix (Examgle) In Case of *S*
Table 11,1 Tabte 11.2

40/d1|az2|43as RN ERERE
45 a6|4a7|50|51 10|00 o [4h byl 3E Hex
5.2/63|54|55|56 100|000 [5hbye: 04 Hox
57|6.0|8.1|62|63 o|1]1] 1|0 [6thbyia: 07 Hex
64|65|66|677.0 OJ0J0|0 |1 |7hoye:El Hax
71|1.2|73|74|75 olojo|o 1 L8 byte : 03 Hax
76|7.7|8.0/81|82 I NENERERE

) B3~8.7 aro dont cono

2] Display Positlon (48 Hex)
The cursor can be moved lo any position of screon by following ESC saquence.
Synlax ;: ESC{1B Hax)¢"H{48 Hax) + Cursor Posibon Data (See Tabia_12)

Tebla 12

| Lott End | 2nd Column | 3rd column | ~———-—— | Aight End
18t ROW 00 Hex 01 Hox 02 Hex | ==meme—ee 13 Hex
&nd ROW td Hex 15 Hex 16 Hex P — 297 Hex
3rd AOW 28 Hex 29 Hex ZAHa | ~——ee= 3B Hex
4t ROW 3C Hax 30 Hax 3E Hex e 4F Hex
Just only the 00 Hex 10 4F Hex are svailable as a cursor position data
The others are ignared.

(3] Dimining {(4C Hex)

tha brightness ievel & S8l 10 100%.
Synigx : ESC{TB Hex) #+ LT4C Hax) + Luminance Data00 Hex-FF Hex)
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[4) Blinking Speed Control (54 Hex)
Blinking speed of cursor can ba varied by following sequence.
Syntax : ESC(18 Hex) + "T"(54 Hex) + Blinking Speed Data (00 Hex to FF Hax)
Blinking Speed Data = 00 Hex - 256 (Data Value)
FF Hex 255
FE Hex - 254

01 Hey - 1
Period of Blinking = Data Value x approx. 30ms.
When the power Is turned on, blinking speed data is set to 14 Hex (Data Value=20).
i.a. The penod of cursor blinking is set to 600 msec,

[5] Initialization (49 Hex)
All characters displayed and all setting factors are cleared by following ESC sequence.
Syntax | ESC (18 Hex) + "I" (49 Hex)
By executing the above sequence. Module is reset as following status,
1) All characters displayed are cleared.
2) Cursor position is located on the most significant digit.
3) Display mode is set to DC1 Mode (Mormal Display Mode)
4) Cursor mode is set to DC4 Mode (Cursor Off Moda)
§) Cursor blinking period is set to 600 msec.
B) Character Font Table are set by Table 13.

S/ Short Function Table Table_13
Fo|P1|PO|B2|B1|BO FUNCTION

X x X 1 1 1 18,200 bps
x| x| x |1 10 9,600 bps
X x X 1 ] 1 4,800 bps
X x ® 1 0|0 2,400 bps
Ml sl G ‘ Band-Rate Selaction 1,200 bee
H X ] 0 1 0 600 bps
x X ¥ ool 300 bps
x | x| x| 0|O]O 300 bps
x 1 1 X X | x Even Parity
x| 1] 0] x| x| x Parity Selection Odd Parity
x | 0| x X x| ox Non Parity
1 X | x X | x| x ) CTo
1513 =12 1 Character Font Selection oT1
1111111 Setting at Factory

Note) 0 : Short, 1 : Open, x : Don't Care
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5.3 Self Test Mode

Ealf tean atarts whan AXDTO-"0 = mora than 100 al power onar inktlallzatien,
During Sl Test, all choractar fonts are displayed sutematically anc naither characlor data (20 Hax
to FF Hax) nor conlred command (00 Hox 1o 1F Hex) is acceptabla. To rélsags this mode,
“1"and the powar must be fimed on again,

REDTO must be ast w

b4 Power on Hesel
Whien the module is turned an. the display and memory are cleansd ond the module |8 initalzed,
Ihe displaying stalus i i same 6s he slatus of initialization, (Reter 1o ection b2 16 [5))
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6 OPERATING RECOMMENDATIONS

6.1 Avuid appling exoessive shock or Joration beyand the specification for the VFD moduls

6.2 Siroe VFDz are made of glass material, careful handing i reguined.

i@, Dirgct impact with hard malerial 1o the glass surtace(eapesially exhaust bp) may crack the

nlnsa

5.3 When mounting the VFD module to vour syelem, leaver o slight gap betwean the VD glass and
yaur lonl panel. The module should be mounted without stress 1o avoeid lexing of lhe PCE

8.4 Avoid plugging or unphagging the Interface connectien with the power on, ollerwise it may cruse

the severe damage to INput circuitiy.

e
="

BB Excesding any of maximum ralings may onuse the permanant damage,

6.7 Sirce the VFD modules contain high voltage source, carsful handling is required during powsrsd

on

6.6 When the power is turned off, tha capacitor doss not dliechamo immodiataly.

Slow staring power sUpply may Gause non-opertion DACAUSA one chip micoem won't be rasel

Tha high vollige applied to the VER must not coniaet 1o tha IG5, And the ahor-circuil of mounted
components on PCB within 90 seconcs allar prexwrnr-off may couze damege @ thase.

6.9 Tha powar supply must be capable of providing at least 10 tmea the rated current, bacause the
surge currant can Be mord than & timss the specified current cansumption when the powsr s

liarrwadd ©n

830 Avaid using the module whore awcessive nelse intarfarence is axpoatod.
Hoiga may affacies the interdano aignal and cagses improper operation, And | s frporant 1o hstap

e lergglh of the interfoce cable less than SOem.

811 Binww all VFD modules comaln C-MOS ICe, anti-glatic handling procedunes ars alweays reguired,

NOTE: Newhaven Display reserves the right to change or modify this spec as needed to improve the quality of this product. If you [
have any technical questions about the design or operation of this product, please contact Newhaven Display Engineering, [

www.newhavendisplay.com
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‘CT1" Font Table
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