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GU?256X64-332

i. Scope
This specification covers the requirements of vacuum fluorescent graphic display morlule,

Model : GU256X64-332

2. General Description
The module consists of a graphic VI'D which is having the dot configuralion of 64X256,

drivers, a refresh RAM, a character generalor, a DC/DC converter, a display controller and

all necessary control logics.
The module can display graphic patterns and_Zor characters in a screen of the VFD.

3. Absolute Maximum Ratings

parameter Symb& Abs. Max
Power Supply Volt. -VCC +55V
Logic Supply Volt. VIN +70V

4. Electrical Rating

Parameter Symbol Min. Typ. Max. Unit

{ Power Supply Volt. VCC 475 50 525 \'%

All driving voltages lor the VFD are converted from the DC/ DC converter on the board.

5. Electrical Characteristics

Parameter Symbol | Min. | Typ. | Max. | Unit Condition Note
Input Logic H VIH 2.2 - vCC \' VCC=5.0V
Voltage L| VL - - | o8 | V VCC=5.0V
Output Logic H | VOH 42 - - \ IOH=—40uA
Voltage L| voL | - - |05 | V IOL=18mA
Power Sup. Curr. 1 ICC 1 - 125 15 A VCC=5.0V (n
{ Power Sup. Curr. 2 ICC 2 - 11 13 A VCC=5.0V (2)

Note (1) ,(2) ICC 1shows the current at all dots in the screen are lighted and ICC 2 at all dots of .
At power on rush, more than 2 times current of above table should be expected. Provide the power

supply which has current capacity of approximate 5 Amps and also quick rise type (<100 msec.) .
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6. Optical Ratings

Display Area (X xY) . 140.6 x 35.0 mm

Number of dots (X x Y) . 256 x 64

Dot Size(X xY) - 0.4 x0.4 mm

Dot Pitch(cen_ter tocenter) : 0.55 mm

Lummanee . - . 515 cd/m (150 fL) Typ,
Lllummatmg Color . Blue green T T -

7. Envirormental Conditions

 Operating Temperature . 0 to +50°C
= ,StorageTemperature : =20 to +70C™ M R
S Operaimg_l—{umldlty 120 to 80 % R H (Noncondensed) )
Vlbratron- T : 10 to55 Hz, 0G max .3 dxrectlon 30 min: each
Shock- ‘ . 40G,9 msec

8. Functions of Data Lines

Data Line Function

W ¥ rife Signal (Injpufi*-

RD Read Signal (Input)

CS Chip Select Signal (Input)
_ Command/Data Select Signal (Input)
C/D C/D= Command
c/D= --Data
FRP Frame Signal (Output) .
(1 output pulse per 1 display frame)
“BL { Display Blanking Signal (Input)

9. Corstruction and Major Functions
The module consists of 1 PC board of drivers, control logics and power supply.

The display memory ( RAM ) has the capacity of 8k bytes and it can be memorized 4 screen ages

at graphic mode and 8 screen pages at character mode. (See para. 12)

The display screens can be alternatable as the screen #1 for graphic only and the screen 1?2 for

character and graphic. Therefore, 4 different display combinations are available as follows.

Graphic display only (use the screen #lor #2)

Character display only ( use the screen #2)
2 graphic displays such as OR,/EX-OR/AND (use thescreen #1and #2)

Graphic (use the screen #1) and Character (use the screen #2) displays such as OR/EX-OR

/AND

The display pattern data can be written /read to,/ from the graphic screen and the display
character code can be written,/ read to,/ from the character screen using data bus.

A character consists of G x8 dot.
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Since display start address can be set independently at both the screen H1 and #2 , scrolling or

page rolling might be also available independently.

Within the graphic screen, left and right scroll by 11line (1dot) unit is doable and the character

screen can be able the upper and lower scroll by 1 column (8 dols)unit.

9.1 Block Diagram

WR —————» DRIVER DM 256X64
RD——>| DISPLAY .]/}
CS —*{ CONTROLLER > GRID DRIVER
c/D
BL — < >
FRP <— @ @
RAM (8k)| |[ROM (CG)
+5V ——— DC,/DC Conv. >
9.2 The Relationship of Display Memory and Command
(XXH*show the commands which will be described hereafter)
DO~ D7 -
T Y Y
The Screen #1 The Screen ##2 Cursor Address
Display start Display start (for Screen
address address #land #2)
08H* * * 04H", O5H"
ar o | }OEH*,OW
Data Address Address Address
0000H IFF8H
Disp.
?A R‘?A{nh?lry 2k bytes 2k bytes 2k bytes 2k bytes
0007TH 1IFFFH
The Screen #1  The Screen #2
Graphic Pattern
Y Y Graphic
82§e Pattern
Character
Coxaaaty”
x8do - :
"| 2hiteh |1 OR Disp. (10H")
»! Graph EX-OR Disp. ( 1H ) Display
AND Disp. ( 12H*) -
osH* 071 _ | Disp. ONOFF SW
1 (00H*~ 031{*)




10. Commands

Command Table: Following tablc shows all commands
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and brief description of functions.

Command (C/D="1") Setting Data (C/D="0") .
04 D3 Dz DI DO|D7 D6 D5 D4 D3 D2 DI DO Function
o 0 O o0 O - Both Screen #18& #2 are OFF
00 _0 0 1 - B Only Screen #1is ON
0.0 .0 1 "0 - N _ Only-Screen #2 is ON
00 0 1 T - -~ 7 1 Both#l-&#2are ON
o o 1 0 0 - Cursor increments automatically
o o 1 o 1 - Cursor holds
0-.0_.1_.1 0. - o ‘Screen #2 sets to " Character ™ disp
10 .0 -1 1 1 - ooz g Scréen #2Sets to” Gmphxc disp
004 0 oo X X X X X X=X XA Data write mode - -
o 10 o0 -1|lXx X X X X X X= X-| Datat ‘read mode - .
o 1 o 1 O A’I—-—---------——-----5---~'AO Loweradrsofdxspstartof#l
o 1 o 1 1|Xx X X Al2-----------~ A8 | Upper adrs of dispstart of #1
o 1 1 0 O |AT---------""--""""°=7°7°7°°° AO | Lower adrs of disp start of #2
o 1 1 0 1|X X X AZ-------=-770 A8 | Upper adrs of dispstart of #2
0O 1 1 1 O |AT----------"---777777777 AO | Lower adrs of cursor of #1& #2
o 1 1 1 1|X X X AR------------ A8 | Upper adrs of cursor or #1& #2
1t 0.0 60 T -OR Display of Screen #1& #2 B
T 0 0T - | EX=OR Display &f Sereen il &#2 -} =
0 1 0 - —~| AND.Display of Screen#1&#2
1 1 X X X - Screen Luminance Control

The term " Cursor ~ means the writing or reading position.

10.1 Screen Control
10.1. 1Screen ON,/OFF Control

Command (C/D="1") Function Default
D4 D3 D2 DI DO Selection
0O 0O O O O | BothScreen #1& #2are OFF X
o 0 O O 1 |OnlyScreen #1is ON
0 0 O 1 0 |OnlyScreen #2isON
0 O O 1 1 |BothScreen #1& #2 areON

The latest command is only valid from above table

At power on, Screen #land #2ar

input after written of pattern data or character codes.

10.L 2 OR/EX—OR,/AND Display (Screen Merge)

e set to OFF. Therefore, appropriate ON command should be

Command (C/D="1")
D4 D3 D2 DI DO

Function . B

Default
-Selection -

1 o0 0 O O
1 o o 0o 1
1 o0 1 O

OR display of Screen #1&#2
EX—OR display of Screen #18& #2
AND display of screen #H&#2

The latest command is only valid from above table.

These commands are

X

only ef fective when both screen H#1 & #2 are selected (03H) .

if only onescreen is selected, that screen is displayed without merge.
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10.2 Automatic Increment,Hold of Cursor Address

Command (C/D="1") Function SD?fatglt
D4 D3 D2 DI DO etection
0O O 1 0 O | Cuisor addressisincremented automatically X
0O O 1 O 1 | Cuisor address is holded }

The cursor address which will be executed after Data Write or Data Read can be set to
automatic INCREMENT or HOLD by above commands.
The cursor address will be incremented one address count on the address map covering all
RAM area.

10.3 Character,/Graphic Display

Command (C/D="1" Function SD?fatL‘m
D4 D3 D2 DI DO election
O O 1 1 0O/ Screen#2isselected toCharacter Disp. X
o o 1 1 1 | S<reen #2 is selected to Graphic Disp.

As described in para.g9, the screen #1 is available graphic display only and where will be displayed
bit pattern as is written froi: external system.

The screen #2, however, is s=:lectable to graphic or character display .

Within the graphic display io thescreen #2, the bit pattern will be displayed like as the screen L
When selects the character display in the screen #2 ,the character which is corresponded to the
character code will be dispiayed. A character consists of 6x8 dots. The character set is shown in
the table below.

Since there are no controi codes in the table, the writing position should be designated by the
Cursor Setting Commands (OEH,OFH ) from external sydem.

07 | @ |8 [eelejeielfer] Tl
8 | g (a|sjt|t1]ty8 Lt
8| @ |t|i{elaf1|1l]|8 CIRER
81 1@ 1/e18@°tH1 1|81

D|E|F

£,

88808
288!
8810
'TRE
9186
818i
glle
'EEE.
1g@e
1881
TIE
TR
[1ee
118:
L1
R

[~

I [ | 1

il
I
HIEE

e

2 K T O RYEE

K
KK

1
T,

|
g o pec T TV

i
R
i

i
|

O

.4[.

T

T N

13
IS
M

D3 0 DI i@ \\ B | 1 |2{3|4fs|6|7|8
” . :
!
2
3
4
5
6
7
8
3
i
B
C
D
3
F

cfx081
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10.4 Data Write/Data Read

Command (C/D="1") Function

D4 D3 D2 DI DO
0 ,1‘“—_‘_0 0- 0 | Data (pattern orchara,cter‘l'Wlite" .

e ’-:_‘,'O_A__ 1~ -0 _ 0 - 1 | Data(patternor character) Read g

After sets of Cursor Address Setting Command, above Data Wnte or Data Read Commands will be
glven The one byte data shall be written or be read during the line C/D‘- 0’ sequentlally
- The QUSOF addreﬁ w1ll be automatically mcremenied; one addreﬁ counrafter the data write or
- the_da%a read when the oommand (04H ) wa Arglven and tb-ls pmcedure wxll be contmued o

) sequentxally uriless data is stopped. ) S TR : 7
The cursor address will be holded at thesame position when the Command (05H) was given.
Within the data read, the first byte just after the Data Read Command is invalid.

[t is necessary a dammy read just after the data read command. The correct data

Caution! :

will be read from the 2nd byte.

" L L

N (L) OFH N(UYH OH H x H (N) (N)+1
I—Dat:aLR(ead

from
adrs. N+1

Data Raed from
adrs.N

Dammy Read
L — Write the Data Read Command

L_ W rite Cursor Upper address
(Upper byte of address N)

L Write the Cursor Settmg Command for upper adrs.

W rite Cursor Lower address
( Lower byte of address N )

L Write the Cursor Setting Command for lower address




10.5 Setting of Display Start Address
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Command (C/D="1") Setting Data (C/D="0") T
Function
D4 D3 D2 DI DO|{D7 D6 DS D4 D3 D2 DI DO
O 1 O 1 O |AT--------------=--------- AO | Lower adrs of disp start Screen
O 1 0 1 1 X X X A2-----ccaaaa-- A8 | Upper adrs of dispstart :l #1
0 1 1 O O |AT--------"-""mmcmmaeeane AO | Lower adrs of disp start : Screen
O 1 1 0 1|X X X Al2---------... A8 | Upper adrs of dispstart e

After writing of appropriate command from above, the display start address will be written into

the address register.

The display start address is always pointed to the RAM address where is stored the data will be
displayed at the left most and the top line of the screen. Using with these commands, page rolling,
one— line — left / right scrolling (one dot unit ) at graphics display or one—line—upper,” lower
scrolling (8 dot unit) at character display areavailable.
Since, FRP line is triggered at each frame of display, within the graphic display, the most
smooth scrolling can be achieved by synchronizing of the change of the display address with the

FRP line at every framing.

It is necessary toset the lower address first, then set the upper address of display start.

10.6 Cursor Address Set

Command (C/D="1")

Setting Data (C/D="0")

Function
D4 D3 D2 DI DO|D7 D6 D5 D4 D3 D2 D1 DO
0O 1 1 1 OlAT-------==mmmmmmmmmmmm AO | Lower cursor adrs of #1& #2
o 1 1 1 1}/X X X AR2------------ AO | Upper cursor adrs of #1& #2

The cursor address is written into the cursor address counter by this command.
The cursor address means the address of Read,/Write address of displaying data in the RAM.
It is necessary to set the cursor address before execution of data write command (O8H ) or data

read command (09H ).

The cursor address is divided into the 2 portions as upper (5 bits) and lower (8 bits) address and

there are following restrictions.

desire to change (set)
the address both upper and lower

first, set the lower and then

upper address

desire to change (set)
the lower address only

upper address set is required
after setting of lower address

desire to change (set)
the upper address only

set the upper address. not need
to change (set) the lower address

10.7 Screen Luminance Control

Command (C/D="1")

D4 D3 D2 DI DO Function

1 1 0 0 O Level 1 100.0%
1 1 0 o0 1 Level 2 87.5%
1 1 0 1 0 Level 3 75.0%
1 1 0o 1 1 Level 4 62.5%

Screen Lu minance can be varied by above command.
At power on, Screen Luminance is set to 100%.

N

-7 -
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11. Blarkirg
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Display will be blanked by BL="0". There are no change in the RAM during blanking, previous

display will be recovered by BL="1".
12. Address Map
By "-12.1-Graphic Display
B i - gad

a0 BB
s 2 -fra,.‘r—‘ SD : -z

- "8 D_
N0

ad

MHCIXSH(IIEH(IIMH 00(BH | 0002H | 000tH | C000H
00r7H | 00i6H | 0O15H | 00MH | O013H | QQr2H | OQuH

:
:
:
:
:
:
:

OTETH (G706 [O7FSH |07F4H | O7E3H |07F2H | 07F1H |07FOH

--- Above map shows

12.2 Character Display

O a cd

in the case of O000H of start address -

O7FFH (WFEH‘O’IFDH O7FCH |07FBH [Q7FAH | O7FOH |O7FBH

ooooooaano

Al
§ |8
1k
i |
5| B
g8
2|8

A

03ASH | 0329H | 02ASH | (229H OLAGH | O129H |OQASH | 00=SH
O03FFH| BTFH (OFFH| C27FH | OIFFH | QI7FH |COFFH | OOTFH

:
:
.
:
:
:
:
;

E__——\d'spbym(m)
one sareen page ( 23xl.)

... Above map shows in the case of 000011 of start address -

-8 —
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13. Interfacing
WR RD | ¢/D | BL Function
0 —1 - Command write (Host system — Module)
0—1 - Data Setting ( Disp data, Address) ( Host — Module)

1 _______________
1 - Display data read (Host system < Module)
- - - 0 Display Blanking

QIO — |-

I |lo|ololel Y

Since data executing time in the module is only 2 psec. maximum, there is not provided Busy signal
/ flag at the command write,” data write/ data read from the host system. And therefore, more

than 2 usec. period for accessing from the host system is required between data.

[ An example of interfacing ]

DO DO
HOST D7 <r > D7
AO -———‘I; _
SYSTEM AR DECODER » CS MODULE

| o 0P GU256x64
CPU WR > WR
780 = - -
o [ ~| BL
PORT 3 eRp

GND Vcc Vec GND

| ]

v

Caution! Because adoption of CMOS input logics in the module, shorter than 30 cm cable lerigth
between the host system and the module is Kindly suggested for free from parmanent

damege caused of noise.
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14. Timing Chart

14.1 Write Operation
Min

cs

DATA :
T Min

Min
XOrs

c/D
’ |
—C-S_—,\__ A \ ,
S /i
RO——\__/
— _ Min_
s

14.3 Output Timing of FRP

S

I
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15. Pin Assignment
Signal Connector

Pin 25 Pin 1

\ /

T T 7
A 14
gccooguooQooQog
‘UOUUUCIDBODOOD
I Y

Pin 26 \ Pin 2

( Pin No. Description Pin No. Description
1 D7 2 GND
3 D6 4 GND
5 D5 6 GND
7 D4 8 GND
9 D3 10 GND
11 D2 12 GND
13 D1 14 GND
15 DO 18 GND
17 WR 18 GND
19 c/D 20 GND
21 RD 22 GND
23 [o] 24 - GND

{ 25 FRP 26 BL

Power Connector

Pin 3 Pin 1
s

Pin No. Description
+5V (Vee)

NC

3 GND

._u_.



