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1 . General Descriplion

1. 1 Application : Readout of computer, micro— computer, communication terminal and automatic

instruments.

1. 2 Construction.:.Single board display module.consists of. 20.character.(1 x 20). VFD, refresh .
memory, character generator, control circuit, DC / DC converter and all
.necessary control logics. Interfacelevel is TTL compatible and the modulecan - -
be connected to the CPU bus of hast directly.

1. 3 Drawing.-:.See attached.drawings. .

2 . Absolute Maximum Ratings

Parameter Symbol Min. Typ. Max. Unit Condition
Logic Input Voltage VI 0 - 5.5 vDC -
Power Supply Voltage vCC 0] - 10 VDC -

3 . Electrical Characteristics

Parameter Symbol Min. Typ. Max. Unit Condition
"H" | VIH 20 - - '
Logic Input Voltage vDC -
"L" | VIL - - 08
"H” | VOH 24 - - [OH=-2.0mA
Logic Ouilput Voltage -VDC
. "L"| VvOL - - 05 [OL=20mA
Power Supply Voltage VCC 475 5.0 ‘ 5.25 vDC -
" Power Supply Current | ICC - - 200 | mADC | vCC=5.0v

Slow start power supply may cause erroneous operation.

ICC might be anticipated twice as usual at power on rush.




‘4 . Optical Specifications
Number of characters
Matrix format
Display area
Charactersize
Character pitch
Dot size
Dot pitch
Luminance

Color of illumination

5 . Environmental Specifications
Operating temperature
Storage temperature
Operating humidity
Vibration
Shock

6 . Functional Descriptions

CU205SCPB - T21A

: 20(1line x 20 chrs)

: 5 x7dot

: 93.55 x50 mm (X x Y)
:33x50mm X xY)

: 4.75mm

:05x05mm XxY)
:0.7x0.75mm X xY)

: 350 cd,/m’ ( 100 fL) Min.
: Blue—green

: —10to+65 "C

: -40to+85 C

: 20t080% RH

: 10to 55 Hz, 10 Gmax., 3 directions, 30 min. each
: 100G, 9mS.

This module provides the functions of 8 bit parallel and serial data write.

Each control data and character fonts are shown in Character TableO and L
-All data write should be done during BUSY line is low. -

CS | WR Function Bus direction
0 T Data write Module +— Host
1 X No operation Module X Host

T: Rising edge of pulse

6 . 1 Character data write

x : Don't care

Character font. is displayed on the screen, and HT is excuted.

(see para.6 .2 .2 HT)
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6.2 Control data write

Detail of control data are shown in this clause'. The term' ™ Cursor ™ is the same

mean

ing of " Writing Position ™.

6.2.1 BS : Back Space ( 08 Hex )
The cursor moves one character to the left.
At the left end, the cursor doesn’t move.

6.2.2 HT :

6.2.3LF :

6.2.4 FF

6.2.5 CR

6.2.6 CLR

6.27DC1:

Horizontal Tab ( 09 Hex )
The cursor moves one character to the right.
At the right end, the cursor motion depends upon DC1,DC2 and DC3 mode.

DC1 : The cursor doesn't move.

DC 2 : The cursor doesn't move.

DC 3 : All displayed characters are shifted to left by one and the right most
position is cleared . The cursor doesn't move.

Line Feed ( OA Hex)
All displayed characters are cleared. The cursor doesn’'t move.

: Form -Feed ( OC-Hex )} :

The cursor moves to the left end.

: Carriage Return ( OD Hex )

The cursor moves to the left end.

: Clear ( OE Hex )
All displayed characters are cleared. The cursor doesn™t move.

Device Control 1 ( 11 Hex ) --- Automatic Carriage Return Mode.
When the cursor reaches the right end, additional data write makes automatic
carriage return.

: Device Control 2 ( 12Hex ) ---Over — Write Mode

When the cursor reaches the right end, additional data write maks
over — write at the right most position.

: Device Control 3 ( 13 Hex ) :-- Holizontal Scroll Mode

When the right end , the next data write makes the cursor overflow , further
data write shifts all displayed characters to left by one , and those new
characters are.written at the right most position. Writing position moves to the
left end when DC1 or DC 2 mode selects in DC 3 mode. '

Alternative LINE ENDING MODE is specified by DC1,DC2 and DC3 when character

data

or HT is written . Just after power on or initialize, DC 1 is selected

( Default Mode ) .

6.2.8 DC4
DCs

DCS :
DC7 :

- Device Control 4 ( 14 Hex ) ---Cursor is turned to invisible.
- Device Control 5 ( 15 Hex ) --- Cursor is displayed as a blinking all dot character.
Device Control 6 ( 16 Hex ) --- Cursor. is turned to invisible.
Device Control 7 ( 17Hex ) --- Cursor is turned to invisible.

Above four codes control the cursor rendition. DC4 is default mode. The mode is
maintained until other mode is selected . The blinking speed can be varied by ESC
sequence. ( see para. 6.2.10 ESC)
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6.2.9 CTO : Character Table O (18 Hex ) --- International character font
CT1 : Character Table 1 (19 Hex ) --- KATAKANA character font

Above two codes select Characler Table. Just after power on, CTO is selected
( Default Mode ) . Any characters from those 2 tables can be displayed on the
screen by the bank selection.

6.2.10 ESC : Escape ( 1B Hex)
The character or data strings succeeding of ESC code control the various functions
such as user definable font, cursor addressing, screen luminance control, selection
of data writing mode, blink speed control and initialize .

(1) User Definable Font ( UDF )

User's desired fonts can be defined by software. The fonts will be memorized in
RAM of the CPU.

Syntax : ESC (1B Hex) + "C™ (43 Hex) + CHR + PT1 + PT2 + PT3 + PT4 + PT5

Any 5 x 7 dot patterns consisting of data form PT1 thru PT5 can be stored in
character code location specified by CHR.

The maximum number of UDFs is 8 characters at once. Storing more than 8 wnll
kill the oldest font. However, within the 8 character codes where UDF is already
defined , the over—write—latest font replaces the former font.

1st byte : ESC (1B Hex)

2nd byte : "C" ( 43 Hex)

3rd byte : CHR (00 Hex to FF Hex)
Specify the character code location from 00 Hex to FF Hex by CHR.’
If CHR overlaps the control codes such as BS, HT, etc., the control
function will be lost . And therefore , overlap to the ESC code may not
avail further UDF.

4th to 8th byte : PT1 thru PT5
Specify ON or OFF of 35 dot position ( 5x 7 dot ).
Following table shows the relation of dot position and the data formation .
(1" = dot tum on , "0" = dot turn off )

MSB) 6 5 4 3 2 1 O(LSB)
4th byte P8 | P7 P8 P5 P4 P3 P2 P1
5th byte | PI6 PI5-| P4 | P13 P12 P11 | PO P9
6th byte | P24 P23 P22 P21 P20 P19 P18 P17
Tth byte | P32 | P31 P30 P29 P28 P27 P26 P25
8th byte X X X X X P35 P34 P33

X : don't care

_..4_.
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Following is the dot assignment.

PL | P2 | P3 | P4 | P5

P6 P7 P8 P9 P10

Pl P12 P13 | P4 | PIS

P16 P17 P18 P19 | P20

P2l | P22 | P23 |- P24 | P25 -

P26 | P27 | P28 | P29 | P30

P31 | P32 | P33 | P34 | P35

After execution of above sequence, a defined font will be stored in the character
code location "CHR "™ ( Hex )

Following is an example of UDF sequence.
Example : 1" dot pattern should be stored in character code location AO Hex.

Desired Dot Pattern Turn on dot number
@ P3
() P8
o P13
® P18
@ " P33
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- Assign' turn on dot number to the bit table as follows: -

716 |5]4(3|2|1}]0 Data (Hex)
4th Byte ljojojofof1{0O0]|O 84
5th Byte o 0 0 1 0 00 0 10
6th Byte ofojojlofjojoj1}o 02
Tth Byte 0 0 o 0] O 0 0 0 00
8th Byte o0} O O- o|j0 | O 1 01

Then Syntax should be written : 1B + 43 + AO+ 84 + 10 + 02 + 00 + 01 ( Hex )
(2) Cursor Moving

The cursor can be moved toany position of the screen .by following ESC sequence.

Syntax : ESC (1B Hex) + "H" ( 48 Hex ) + 1 Byte data

Left. end 2nd 3d | - - -=---- Right end

00 01 02 | —-—=-=--=-- 13

Data = 14 Hex to FF Hex : The cursor doesn't move.

(3) Luminance Control

The screen luminance can be varied by following ESC sequence.
Just after power on, the screen luminance is set to 100%.

Syntax : ESC (1B Hex) + "L " ( 4C Hex ) + 1 Byte data

Data = 00 Hex to 3F Hex : approx. 30%
40 Hex to 7F Hex : approx. 50%
80 Hex to BFF Hex : approx. 75%
CO Hex to FF Hex : 100%6
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(4) Selection of Writing Mode

Flickerless Mode can be selecled by following ESC sequence.
Syntax : ESC (1B Hex ) + "S"™ (53 Hex ) --- Flickerless Mode

Within Flickerless Mode, although BUSY might become longer, flickerles—high

speed—continuous—data write can be achieved since refreshing of the screen has pnonty
over the data acceptance.

Quick data write with minimum BUSY time will be given by Quick Write Mode since
the data acceptance has the priority over the refreshing of the screen.
Within this mode, continuous high speed data write may cause flicker display .

Note :

When serial data write with high speed baud rate at Flickerless Mode it may have the
read -error of the data . Busy check within Flickerless Mode or setting to the Quick
Write Mode is recommended for serial data write.

Just after power on. or initialize,. Quick Write Mode is selected. until other made is set..

After selected Flickerless Mode, Quick Write Mode can't be selected unless -othenvise
Initialize.

(5) Blink Speed Control
Blinking speed of B»lock cursor can be varied by following ESC sequence.

Syntax : ESC (1B Hex) + "T" ( 54 Hex ) +.1 Byte Data

Data = 00 Hex --- 256

FF Hex --- 255
FE Hex --- 254
01 Hex - 1

Period of Blinking = Data Value x 14.5 mS _
At power on default, 20 ( 14 Hex)- IS set to data.

(8) Initialize

All displayed characters and all setting factors are cleared by following ESC sequence.
Syntax : ESC (1B Hex ) + "I" ( 49 Hex )

Execution of above sequence, module is reset as just after power on.

6.3 Test Mode

Test Mode is set by while SIN(TO) is low for more than 100mS at power on or initialize.
During Test Mode, all character fonts are displayed automatically ,and no any data
are acceptable.
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'~ 6.4 Character and control code table

Following 2 character tables can be selected. ( see para.6.2.9)

6.4 .1 International character font

7 | @
s | 8 | @ {ela|1t|t}|l]l
5| @
p4| @

DHMWB\\B | {2]3]4]|5|6|7|8|3|A[BJC|D|E|E

peea
geael
8810
gell
a18a
a181

ICl

T HROE B ot H HAESE Bl EE
. e seel Hi I R ROF BRI PPYTRY I 2 EE
e .ee . . . aes . .
IR S Eir's K B o%e J eeave | olo <% .
3 I RS R R b o se ose o3 . vee a2 oee
3 " bl 330 Pt B4 BT Bat T L etemf tes f i S f eeed bt L
o HERE SN SR EIEN X ERON et Haat-y SN Eaaets Bttt I
o2 HEP R RPN B o H S TE e (30 vl B
oo | eee eoe cese . . . o foeeee .
bR el I b o af . . . .
..... . H H (ST BETery Bn-ERY O H ees | aes ale see
3 . {3 I B H o esee N et P o | eae
..... 8 B .4 aee H . s e L 2eeel |3 S} aeer fT.
Il SRS KR of- o fets RS It Faatl R DettE KR
i3 e ove” | ceee seee | caee olese B Y eees § "o

. o § e . - . . . e fe o] e .
adem o< . H H : H . voo o oee
B T R b H Xk P ane e oo
ote_feto fs 3 b veas < FERE T s 8 et sy o f oo
e ] faele s - H Pt H : LI Seems |3 S F eeas ]t
sese Ll B9 : HEEE RS - ses el B9 Bet S HIR
b3 R 2 H cees B B2 Phakes LR PN aens | “oae
. cosee | sacee | o I B . ave. .
b B H F I Pl ) o« of oo o%s | cveen
P RO HEES BT FOEPS SRS BEREN ETr) FERE I eee HH
. PN R EEEEE Fars EEEEE AR B < HRE E30E o f eea o
0 H B HEES BTN EEER S B COl R Seat flecal f3  f eeer |7
DArYS EIRE B MR B RS B bd B Faakt S RIERE Bttl IR
23] eee” | Secen | Taee sase [ Tesd i H B H— el
o oo | oo « . . aae . ae | ecee
Py . R 3 oo TS Paan . B P ..
B o 1 P t Py i H R kR ase | oo oo
. Seme J3eee J3 3f ee 3 21 s . R R TR i3 f e
PO ErY B HR 3 LN P . . N B S 3 eeles o
L 2 B . o : D B H IR B I B3t LI
oo T . : . 14 . : MRS R TTN REYSLE RIAPRY ROPY
. vae | vee o o . soe cnee
T tl K R B 3 . o o o f eee .
o L S ol eeesfe o ' k] eae H O
o HS SRS st SRR IR Bt B - |2 . : cosee
o Fherl BIFEE RS EIPES Ry BT aee esae | <% .se
: HERE RR t8 B R B B3 . 3 o % < .
PYTSS IRPUPLE [RPTSS e taee | aee o B

B
I
2
3
4
9
6
?
108 8 | BS | €18 |« |=alidl i) ) L |
] =
A
B
C
D
E
F

1881 HT | CTL | ] £ OO e o g e ] P
1a1@ : s -
1811
1108
1181
[11a
1111

: < E N . R B Hoys
oe See 2 e .
o o} see . . ow: . - P .o
. . 3 . H : o - 3 XN BN A
eesee | 7 . H P BN H H oo OcE K H .
H . . H 3. . : H :
: : . H . B oo fa2 :
. R H e " %]
O B .. N .
o : . s b

CFX181

Character Table 0O
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6 .4 .2 KATAKANA character font

D7 |8 (@ [pl@@@j@ @ (1|t
s | 8 | @ (ejaft|i(t|L|aja(@|@a|1|1]1]t
Ds| @ | @ |t|1]|af{e|1{1|ajaft]1]{aj0]1|1l
4| B8 1|e 1@l 1@ 1f@1f@1 @1 @ !
D”HW@\\B I {2|3|4|5]6|7|8]9[A|B|C|D|E|F
Beaa | @ Pl =R - lEEE
6agl ! o I e ] B e O e P e B e B
pala |2 o R e £ et P B o IRl R N
8011 |3 e o e e e e
g1ae |4 DC4 |E | T SR 1T el
Bl1at |3 T b G e P O A S O et I
B118 |6 1o e g i I ERE FOR e e Bl et
a1Ll |7 R R AEEEEEE
18808 |8 | BS | C8 |« =i bl Tie o [P 5| B
O I I o O O T e G i R R T
1et1@ |A|LF o<t 0 W O et I e PO R el B
tett | B Tom I O 0 8t o O R B
f18a | C | FF L e A
(11 |D| @ I O o M 1 3 1 e ) e
1118 |E [CR e E e s R
L1t | F B I O B el = G O

CFX1@2

Character Table 1

-9
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7 . Timing
T .1 Parallel Interface Timing

CS
MinOnS [ Min 160nS ! 1< | Min OnS
WR
' Min 28 Max 20005 ——
. - I'w Lot B J -
).

BUSY  \ N

TWX : see para 8 BUSY TIME

7 . 2 Serial Interface Timing
Serial data write, asynchronous—8bit TTL level is also acceptable.

Following baud rates can be selected by combination of the Jumper wires.

( see para. 9 . Jumper wires )

300, 600, 1200, 2400, 4800, 9600, 19200 BPS

Besides, parity bit—-even, odd and non parity can be selected by 2 jumper wires.

( see para. 9 . Jumper wires )

SIN Paﬁ;\sIR"K Do | DI XDZ D3 ) D4 | D5 X D6 Xm BTPP,
.

RS O ) () C ) G EY Gl 0 35
Td  TWx
BUSY [\
STRT : Start Bit . - PRTY : Parity Bit
DO : LSB STOP : Stop Bit
DT : MSB

Td : 10S ( Typ.) at Quick Write Mode
0pS ( Min.) ~ 450 uS ( Max.) at Flickerless Mode

TWX : see para. 8 . BUSY Time
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Input data execution time ( TWX ) at Quick Write Mode are shown as follows.

Data

Execution time (TW)

DC1,2 Maode DC3 Maode

Data Writing Mode

Character Data,

HT.LF at scrolling
BS. FF, CR, CTO, CT1,DC1,
DC2, DC3, DC4, DC5, DC8, DC7 200 S (Max)
LF,CLR 500 pS (Max)
Ist byte 200 uS (Max)
oy 200 pS.-(Max)-
gsc | 2nd "I 1200 1S (Max)
byte
Except "C™,"T" 200 uS (Max)
3rd byte ~ 200 S (Max

Quick write mode

Above execution time are only talking about Quick Write Mode as mentioned .
Within Flikerless Mode , Approximately 2 to 15 times of above table should be

considered .

Operating with Flickerless Mode , therefore , always watching: of BUSY line is

recommended .
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-9 . Jumper wires - -
Position of jumper wire

JA4321J0O

O r——*]DIIID

PCB PARTS SIDE

Jumper Function Téble

JA|J4 143 1J21d1|JoO Function

x| xf{x|11111]0 9600 BPS

X|x|{x{1]0]1 4800 BPS

XX |x|1]01}0 2400 BPS
Baud rate selection

XX fIx10f1]1 1200 BPS

x|x|x]0o|1]o0 600 BPS

XIx|x10]|01]1 300 BPS

x|x[x[o|o]o | 300 BPS -

x| 1{1]x|x]|x

X{1]0]|x|x]|x Parity selection Odd Parity

Character font selection

1] 1 111 111 Setting at Factory

O : Short 1: Open X : Don't care

_12_
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'10 . Connector Pin assignment
10 . 1 Data Connector

15 1
AV

L I

16 2
Connection Connection
No. | Terminal No. | Terminal

Parallel| Serial |- Parallel| Serial
1 D7 o | Nc |2 D6 o | NC

3 D5 O NC 4 D4 O NC

5 D3 O NC 6 D2 O NC

1 D1 O NC 8 DO O NC

9 WR O NC 10 CS O NC

1l SIN,/TO NC O 12 BUSY o O

13 GND O O |u GND O o

15 VCC O O 16 \{o o O O

O :Connection
NC:No Connection
10 . 2 Power connector

1 2 3 No. | Terminal Connection
Parallel| Serial

1 vce o| o

2 SIN/TO NC O

3 GND @) O

O :Connection
NC :No Connection
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QOutline dimension
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IMPORTANT PRECAUTIONS

%k All VFD Modules contain MOS LSIs or ICs. Anti—Static handling procedures are always required.

* VF Display consists of Soda—lime glass. Heavy shock more than 100 G, thermal shock greater than
10°C/ minute,direct hit with hard material to the glass surface — especially to the EXHAUST
PIPE — may CRACK theglass.

X Do not PUSH the display strongly: At mounting tothe system frame, slight gap between display
glass faceand front panel is necessay to avoid a contact failure of lead pins of display. Twist or
warp mounting will make a glass CRACK around the lead pin of display.

X Neither DATA CONNECTOR or POWER CONNECTOR should be connected or disconnected while
power is applied: As isoften the case with-most subsystems; caution should be exercised.in-. . o
selectively disconnecting power within a computer based system. The modules receive high logic on
strobe lines as random signals on all data ports.

Removal of primary power with logic signals applied may damage input circuitry.

X Stress more than specification listed under the Absolute Maximum Ratings may cause
PERMANENT DAMEGE of the modules.

% +5 volts power line must be regulated completely since all control logics depend on this line.
Do not apply slow—start power. Provide sufficient output current power source to avoid trouble of
RUSH CURRENT at power on. (At least output current of double figure of Icc, listed on the

specification of each module, is required)

% Data cable length between module and host system is recommended within 300 mm to be free from. - -

a mis—operation caused by noise.

% Do not place the module on the conductive plate just after the power off. Due to big capacitorson
the module, more than 1 min. of discharging time is required to avoide the failure caused by

shorting of power line.

X 2 hours pre—running with the test mode operation may help the stability of the brightness of the
VFD when power was not applied more than 2 months.

% Sleady repeating of a fixed (static) message displaying, longer than 5 hours ina day may cause
the phosphor burn—out problem. An automatic shut down programming, scrolling message using

DC2 mode or 2 hours test mode operation during the idling of the host is recommended.




