Futaba.

VACUUM FLUORESCENT DISPLAY MODULE

ENGINEERING PROPOSAL

GP1202B02C

EVALUATION
[J ACCEPTED WITHOUT ANY CHANGE
0J THE FOLLOWING CHANGE IS REQUIRED

ISSUED BY

CHECKED BY

CHECKED BY

APPROVED BY

JULY 17,2013
Engineering Group
Technical Center

Electronic Components Division

Futaba Corporation
Taleyyki Fujimto

Tokibonr Prishoode

%W ?’ZWZ;/WWM« .




/\ 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. 59 V)
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.

[Important Safety Notice]



1. Summary

GP1202B02C Rev.-

1-1. This vacuum fluorescent display (VFD) modubmgists of a 160x64 number of pixels, 0.4x0.4 pitohmatrix

display.

1-2. This module supports USB2.0 HID communicatiiarface.
1-3. Since a DC-DC/AC converter is equipped, onfg& power source is required to operate the module.

1-4. The module includes flash ROM for internatidioat, Simplified Chinese, Traditional Chinesepdaese, and
Korean can be displayed.

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

2-3. ENVIRONMENT CONDITIONS

Table-1
Item Specification Unit
Length 110.0:=1
Outer Dimensiong Width 47.0+1 mm
Thickness 22.4
Weight Approx. 70 g
2-2. SPECIFICATION OF THE DISPLAY PANEL
Table-2
Item Specification Unit
Display area dimension  63.9(row)x 25.5(column) mm
Display content 160(row)Xx 64(column) Dot
Dot size 0.3(row)x 0.3(column) mm
Dot pitch 0.4(row)X 0.4(column) mm
Color illumination GreenXp=505nm) —
Table-3
Item Symbol Min. Max. Unit
Operation Temperature| Topr -40 +85 C
Storage Temperature Tstg -40 +85 C
Operation Humidity(Note) Hopr 20 85 %
Storage Humidity(Note) [ Hstg 20 90 %
Vibration (10~55Hz) — — 4 G
Shock — — 40 G
Note) Avoid moist environmental conditions.
2-4. ABSOLUTE MAXIMUM ELECTRICAL RATINGS
Table-4
ltem Symbol Min. Max. Unit
Supply Voltage \cce -0.3 +6.5 Vdc
Input Signal Voltage Vs -0.3 +3.9 Vdc
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2-5. RECOMMEND OPERATING CONDITIONS
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Table-5
ltem Symbol Min. Typ. Max. Unit
Supply Voltage \Vcc 4.5 5.0 5.5 Vdc
H-Level Input Voltage Vi 20 _ _ v
L-Level Input Voltage Vi — — 0.8

2-6. ELECTRICAL, OPTICAL CHARACTERISTICS UNDER STADARD OPERATING CONDITIONS
Table-6
Item Symbo Condition Min. Typ. Max. Unit
Supply Current (Note 1) Icc — 570 700 mA
- Vce=5.0V
Power Consumption — All on — 2.85 3.5 W
Luminance (Note 2) L 450 900 — cd/nf
H-Level Output Voltage Vou Vce=5.0V 2.8 — 3.6 \Y
L-Level Output Voltage VoL Vee=5.0V — — 0.3 V

Note 1) The surge current can be approx. 5 timesutipply current (Max.) at power on.
Note 2) The luminance level is set at 100% lumiravelue.
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3. Function Summary

3-1. Interface

3-1-1.USB-HID
When module connects with USB, USB2.0 will be aggblias interface. The transmission will become
USB-HID.Besides,VFD controlling regulation will b#iD transmission.

HID transmission content includes data transmisaiwhdata byte.
For HID, the data transmission has fixed lengttsafthe amount of data and data size was recordeshding
on the description of HID.
The size of data means the possibility quantitgata transmission. The maximum is 63 byte. Theeetbe
transmission of 63 byte data is available.

Following is the format of data
| Data Size (8) | Data (8) [63] |

Example,

Dimming setting

5/5(brightness)

GP1202B02C Rev.-

1B 20 04 00 00 00 00 00 00 00 00 00 00 00 00 0000 00 00 00 00 00 00 00 00 00 00 00 00 00 0OCOO
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

When mainframe requests for second time data trige&m, it could be out of 64 byte. If VFD data d#m is
out of 63 byte, the data size will be set as 64 hijtdata size is out of 64 byte, the mainframk nead the rest
of the data.

3-1-2.The explanation of USB signals specification.

The explanation of standard equipment. Table-7
Offset Field Description Size Value Comment
[byte]
0 bLength Size of descriptor in bytes 1 12H
1 bDescriptorType DEVICE Descriptor Type 1 01H
2 bcdUSB USB Release Number in BCD 2 0200H Rev.2.0
4 bDeviceClass Class code 1 00H
5 bDeviceSubClass Subclass code 1 00H
6 bDeviceProtocol Protocol code 1 00H
7 bMaxPacketSize Maximum packet size for endpaint 1 40H 64 bytes
zero
8 idVendor Vendor ID 2 1008H FUTABA
10 idProduct Product ID 2 1021H GP1202B02C
12 bcdDevice Device release number in BCD 2 0100H .001
14 iManufacturer Index of string descriptor 1 01H
describing manufacturer
15 iProduct Index of string descriptor 1 02H
describing product
16 iSerialNumber Index of string descriptor 1 OOH
describing the device's serial
number
17 bNumConfigurations Number of possible configiors 1 01H
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The explanation of standard structure. Table-8
Offset Field Description Size Value Comment
[byte]
0 bLength Size of this descriptor in bytes 09H
1 bDescriptorType CONFIGURATION Descriptor Type 2H
2 wTotalLength Total length of data returned fas th 2 0022H 34 bytes
configuration
4 bNuminterfaces Number of interfaces supportethisy 1 01H
configuration
5 bConfigurationValue | Value to use as an argument n101H
6 iConfiguration Index of string descriptor desarip 1 OOH
this configuration
7 bmAttributes Configuration characteristics COH | Bus powered
Disable Remove
Wakeup
8 MaxPower Maximum power consumption FAH GP120280
(700mA)
The explanation of interface. Table-9
: Description Size Value Comment
Offset Field
[byte]
0 bLength Size of this descriptor in bytes 09H
1 bDescriptorType INTERFACE Descriptor Type 04H
2 binterfaceNumber Number of this interface O00OH FDVControl
3 bAlternateSetting VaIL_Je used to select this alternate 1 00H
setting
) Number of endpoints used by this
4 bNumEndpoints _ 1 01H
interface
5 binterfaceClass Class code O03H HID
6 binterfaceSubClass Subclass code 1 00H
7 binterfaceProtocol Protocol code 00H
_ Index of string descriptor describing
8 iinterface 1 02H

this interface
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The explanation of HID. Table-10
: Description Size Value Comment
Offset Field
[byte]
0 bLength Size of HID descriptor 1 09H
, ) HID Class
1 bDescriptorType HID descriptor type 1 21H _
descriptor
L HID Revision
2 bcdHID HID class specification 2 0110H 110
4 bCountry Country code of the localized hardware 1 O00H Not defined
. . 1 report
5 bNumDescriptors Number of class descriptors 1 01H ,
descriptor
6 bReportType Type of class descriptor 1 22H REPORT
portiyp P P descriptor
7 wReportLength Descriptor length 2 0027H 39 bytes
The explanation of ENDPOINT. Table-11
Description Size Value Comment
Offset
[byte]
0 Size of this descriptor in bytes 1 07H
1 Endpoint descriptor type 1 05H
The address of the endpoint on the USB device
2 ) ) i 1 87H EP7,IN
described by this descriptor
3 The endpoint's attributes 1 03H Interrupt Transfe
4 Maximum packet size this endpoint 2 0008H
6 Interval for polling endpoint for data transferg 1 04H 4[ms]
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The explanation of HID communication Table-12
Part Value (HEX)
Usage Page (Vendor-defined), 06 7F FF
Usage (VFD_CONTROL), 09 06
Collection (Application), Al 01
Usage (VFD_DATA_SIZE), 09 80
Logical Minimum (0), 1500
Logical Maximum (255), 26 FF 00
Report Size (8), 75 08
Report Count (1), 9501
Input (Data,Variable,Absolute), 81 02
Usage (VFD_DATA_INPUT), 09 81
Report Count (63), 95 3F
Input (Data,Variable,Absolute), 81 02
Usage (VFD_DATA_SIZE), 09 80
Report Count (1), 9501
Output(Data,Variable,Absolute), 91 02
Usage (VFD_DATA OUTPUT), 09 82
Report Count (63), 95 3F
Output(Data,Variable,Absolute), 91 02
End Collection Cco
Table-13
Description Value (HEX)
VFD_CONTROL 06
VFD DATA SIZE 80
VFD_DATA_INPUT 81
VFD DATA OUTPUT 82
The explanation of HID communication. Table-14
No Part Description Value
No.0 |bLength Length 0x04
bDescriptorType Type=STRING 0x03
bSting LangID (English US) 0x0409
No.1 |bLength Length O0x0E
bDescriptorType Type=STRING 0x03
bSting Manufacturer FUTABA
No.2 |bLength Length 0x22
bDescriptorType Type=STRING 0x03
bSting Product DISPLAY
GP1202B02C/GP1232A01C
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3-2. Display memory
3-2-1.Memory position and Display Window (DW)
The module has memory area as following. It realdisplaying the Display Window (DW).

/ 512 dots \

M X=0000H HWX=01FFH

64 dot:

Assigned addres

Il X=0000+

64 dot: Display Window

\ (DW)
\

160 dots

3-2-2. Display Data
To display data, it is needed to write data inertemory and transfer DW to position of write data.
The methods of writing data in memory area arentie¢hod of writing text or BMP data write and copyitihe
registered data of FROM.

If there is already data to write in the addrelss,rtew data is overwritten.

When write in text data, please assign the addretb®e upper left position of font data.
After writing text data, the cursor position movesight by one character size.
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3-2-3.Memory address and data

To set address or write data, an address of tapcéeher dots (8 vertical dots and horizontal dsftpuld be
specified in bytes.

D7
D6
D5 x |x x X
D4 1S & &gt N
1 Xo Ton
D3| I bvte|f (i % Ry
o |O o _”<
D2 o
o1l T8
DO ~ B ~
2" byte| 7t |7F Ry
|- <
'!\
X
_I)g
X X | % g g o X
Sy < | Write in BOX size w
I : 3
o | (BMP data transfer) <
clblﬁ
i x
Ul
8" byte '—o< L N
i B
ﬂ‘
3-2-4. FROM address and data
FFFFH FFFFH
FFFEH FFFEH
0007H 0007H 81818 g8 8 ﬂ ﬁ
0006H 0006H e EEEOD 2|2
0005H 0005H Writein|size
0004H 0004H
0003H 0003H §(B§A%C§E§’§Sfer) A |7| sox
0002H 0002H e e @ |m| SIZE
0001H oocoaH | Lpo )
0000H 0000H
skl | BB
Sector 1 Sector 2 2886 38 P
64KB 64KB e T
(65536 byte) (65536 byte)

w
O(
X

SIZE

The relation between BMP data registered addredslata of FROM as above. The sector has 64KB cgpaci
Sector 1 and Sector 2 are available.

BMP data definition is performed per 64KB. If thata is less than 64KB, the rest of the memory spaltde
written in as FFH.
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4. Command

Following is the command list.
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4-1. Command detail

Following is the details of each command.

Command name Software Reset
Code: 1Bh,0Bh

MSB LSB
Code Byte | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO |Note
1Bh 1st 0 0 0 1 1 0 1 1
0Bh 2nd 0 0 0 0 1 0 1 1 |Software Reset
Function: Following data as initial
Dimming Parameter 05h(5/5)
Power ON/OFF PW=1(Power ON)
Display position setting DSA=0
Blinking mode Bm=0(No BIlink)
Cursor position cX=0,cY=0
Language setting La=0(Simplified Chinese)
Font setting Fo=0(16x16 Dot Mode)
User definable font setting Ga=0( User definable font OFF)
Scroll box position pX=0,pY=0
Scroll box size sX=0,sY=0
Scroll speed setting S=0(double speed)
Scroll text 256 byte all clear
Scroll byte sL=0(1byte)
Memory All 00h
Command name Memory Map Clear
Code: 1Bh,0Ch
MSB LSB
Code Byte | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO |Note
1Bh 1st 0 0 0 1 1 0 1 1
0Ch 2nd 0 0 0 0 1 1 0 0 [Memory Map Clear

Function: Memory Map data all become 0.

Command name Dimming Set
Code: 1Bh,20h,D

GP1202B02C Rev.-

MSB LSB
Code Byte | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO |Note
1Bh 1st 0 0 0 1 1 0 1 1
20h 2nd 0 0 1 0 0 0 0 0 |Dimming Setting Command
D 3rd | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |Dimming
3rd byte| D7 D6 | D5 | b4 | D3 | D2 D1 | DO |Dimming Value
0 0 0 0 0 0 0 0 0% Light Off
0 0 0 0 0 0 0 1 |25% Dark
0 0 0 0 0 0 1 0 |50%
0 0 0 0 0 0 1 1 [75%
0 0 0 0 0 1 0 0 |100% Bright(Initial)

Function: Set value of VFD dimming (brightness) .
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Command name VFD Power ON/OFF
Code: 1Bh,21h,PW

GP1202B02C Rev.-

MSB LSB
Code Byte | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO |Note
1Bh 1st 0 0 0 1 1 0 1 1
21h 2nd 0 0 1 0 0 0 0 1 |Power setting command
PW 3rd X X X X * X X PW |Power ON/OFF

Function: VFD power ON/OFF controller command. If PW=0, VFbwer is OFF, if PW=1, VFD power is ON.
- The state of display power ON/OFF is valid untikneommand of power or soft reset.

Command name Display position Set

Code: 1Bh,22h,DSA

MSB LSB
Code Byte | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO |Note
1Bh 1st 0 0 0 1 1 0 1 1
22h 2nd 0 0 1 0 0 0 1 0 |Display position set
DSA 3rd * B B B E S E S * |DSA8
4th | DSA7|DSA6|DSA5| DSA4| DSA3| DSA2|DSA1|DSAO0

Function: Set display position of memory area.

- Display starting position : Set (DSA[8..0]) as hefist of display position.

Position Set (DSA) Display area Memorgaar
0o 1o 2 .07 °7 I 509 510 511
I I
I I
I l
skImpossible to set Y direction.
Command name Blink Set
Code: 1Bh,23h,BM,Bt
MSB LSB
Code Byte | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO |Note
1Bh 1st 0 0 0 1 1 0 1 1
23h 2nd 0 0 1 0 0 0 1 1 |Blink setting command
BM 3rd % X X * X * | BM1 | BMO |Blink mode
Bt 4th Bt7 | Bt6 | Bt5 | Bt4 | Bt3 | Bt2 | Btl | BtO |Blanking time
3rd byte| BM1 | BMO |Blink Mode
0 0 |No Blink
0 1 |ON/OFF invert Blink
0 X |All OFF/Display Blink

Function: Control display blink(ON/OFF).
- Set blink pattern by blink mode(BM[2..0]).
- Display switch by (Bt[7..0]+1)x approx. 500ms.

- The condition is valid until next Blink Set, softweaReset or hardware Power OFF.
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Command name BMP data Write
Code: 1Bh,2Eh,pX,pY,sX,sY,Date

MSB LSB
Code Byte Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 |Note
1Bh 1st 0 0 0 1 1 0 1 1
2Eh 2nd 0 0 1 0 1 1 1 0 BMP data Write command
3rd * * * * * * * pX8 . . .
pX Zih X7 DX6 DX5 X4 X3 X2 X1 DX0 Write start position left-side
pY 5th X * X X X pY2 pY1l pYO | Write start position up-side
6th X * X * * * * SX8 . L
sX 7th X7 | _sx6 | sxs5 | sx4 | sx3 X2 X1 | sxo_|"Vith of Write size
sY 8th X * X X X sY2 sY1l sY0 | Height of Write size
9th Write data
Data - (SX+1)X (SY+1) byte
3rd / 4th byte pX8 pX7 pX6 pX5 pX4 pX3 pXx2 pX1 pX0 _|Start write on left position
0 0 0 0 0 0 0 0 0 |o
0 0 0 0 0 0 0 0 1n
0 0 0 0 0 0 0 1 0 |2
1 1 1 1 1 1 1 1 0 510
1 1 1 1 1 1 1 1 1 511
5th byt{ pY2 pY1l pYO |Start write on top position
0 0 0 address position0
0 0 1 address position 1
0 1 0 address position 2
1 1 0 address position 6
1 1 1 address position 7
6th / 7th byte] sx8 sX7 sX6 sX5 sX4 sX3 sX2 sX1 sX0 |width of Write size
0 0 0 0 0 0 0 0 0 1 dot
0 0 0 0 0 0 0 0 1 2 dot
0 0 0 0 0 0 0 1 1 3 dot
1 1 1 1 1 1 1 1 0 511 dot
1 1 1 1 1 1 1 1 1 512 dot
8th byte| sY2 sY1 sY0 [Height of Write size
0 0 0 8 dot
0 0 1 16 dot
0 1 0 24 dot
1 1 0 |56 dot
1 1 1 |64 dot

Function: BMP data is written at memory area.
- Write data is written vertically from write startogition (pX[8..0]_pY[2..0]). After writing heightize
(sY[2..0]), the write position shifts to a line tre right.
- The command is completed after writing data hottiatypamount of write width size (sX[8..0]).
-If write area is over the memory area of the rigitle(pX=511), the write position is displaced tomoey area
left end (pX=0) after write until memory area rightd (pX=1023).
- When writing area is over the memory area of thieweside (pY=7),the write position is displaced to
memory top (pY=0) after write until memory area @vend (pY=7).
- If font size is 8x16, it is no display when writatd in seventh row (Y=7).

pX[8.0] pY[2.0] sX[8..0]

\ /
8oYiof20 - 509.0[510.0[511.0
o) 21 | 509 1[510 1[511 1
02y 12422 | = 5092[5102[5112
06(y 1.6 ] £_6_____JI 509 6510 6|511 6
07]117]27 509_7]510_7|511.7

[12/53]



GP1202B02C Rev.-

Command name BMP data Read
Code: 1Bh,2Fh,pX,pY,sX,sY,B,Fr

MSB LSB
Code Byte Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1l Bit0O |Note
1Bh 1st 0 0 0 1 1 0 1 1
2Fh 2nd 0 0 1 0 1 1 1 1 BMP data Read command
3rd * * * * * * * pX8 . "
pX Zih X7 DX6 DX5 X4 X3 X2 X1 DX0 Start write on left position
pY 5th * X X X X pY2 pY1l pYO | Start write on top position
6th * * * * * * * SX8 - L
sX 7th X7 | sx6 X5 X4 X3 X2 sXi | sxo |Vidth of Write size
sY 8th * * X * X sY2 sY1l sYO [JHeight of Write size
B 9th * X X * X X Bl BO |Block
10th Frl5 Fri4 Fr13 Frl2 Fri1 Fr10 Fro Fr8
Fr 11th Fr7 | Fr6 Fr5 Fra Fr3 Fr2 Frl Fro |Start address of FROM for read
3rd /4th bytd pX8 pX7 pX6 pX5 pX4 pX3 pX2 pX1 pX0 |Start write on left position
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 1 1
0 0 0 0 0 0 0 1 0 2
1 1 1 1 1 1 1 1 0 510
1 1 1 1 1 1 1 1 1 511
5th byte pY2 pY1 pYO |Start write on top position
0 0 0 0
0 0 1 1
0 1 0 2
1 1 0 6
1 1 1 7
6th /7th bytd sX8 SX7 SX6 sX5 sX4 SX3 SX2 sX1 sX0 JWidth of Write size
0 0 0 0 0 0 0 0 0 1 dot
0 0 0 0 0 0 0 0 1 2 dot
0 0 0 0 0 0 0 1 0 3 dot
1 1 1 1 1 1 1 1 511 dot
1 1 1 1 1 1 1 1 1 ]512 dot
8th byte]| sY2 sY1l sYO JHeight of Write size
0 0 0 8 dot
0 0 1 16 dot
0 1 0 24 dot
1 1 0 56 dot
1 1 1 64 dot
9th~11th byt B1 BO Fr15 Fr14 Fr13 coe Fr2 Frl Fr0 |FROM collect address
0 0 0 0 0 0 0 0 000000h
0 0 0 0 0 0 0 1 000001h
0 0 0 0 0 0 1 0 000002h
1 1 1 1 1 1 1 0 03FFFEh
1 1 1 1 1 1 1 1 |JO3FFFFh

03FFFFh-FROM storage address(B[1..0],Fe[15.0)Vrite size width (sXX Write size height (sY)

Function: The data is transferred to memory area from stoaageess of FROM(BJ1..0],Fe[15..0]).
- BMP data registered in assigned position of FROMwidtten vertically from write start position

(pX[8..0]_pY][2..0]). After writing height size (s¥}.0]), the write position shifts to a line on ttght.
- The command is completed after writing data hottiatypamount of write width size (sX[8..0]).

- If FROM address is BMP area (03FFFFh), writing datanded at the time.
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Command name Cursor position Set
Code: 1Bh,30h,cX,cY

MSB LSB
Code Byte Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1l Bit0O |Note
1Bh 1st 0 0 0 1 1 0 1 1
30h 2nd 0 0 1 1 0 0 0 0 Cursor position setting comman(
X 3rd * X X X X X * cX8 X position
4th cX7 cX6 cX5 cX4 cX3 cX2 cX1 cXO0
cY 5th * X X * X cY2 cYl cYO0 |y position

Function: Set write text position of cursor.
- In the display area, the cursor position is seq, i position (cX[8..0],cY[2..0]).

Command name Language Set
Code: 1Bh,32h,La

MSB LSB
Code Byte Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0  |Note
1Bh 1st 0 0 0 1 1 0 1 1
32h 2nd 0 0 1 1 0 0 1 0 Language setting command
La 3rd * * * * * * * La

3rd byte La |Language set

0 Simplified Chinese
1 Traditional Chinese
2 Japanese

3 Korea

Function: Language of text data is set to Simplified Chindsaditional Chinese, Japanese or Korea.
- This command is effective for Text Write Mode aneiT Scroll Mode.
- This command does not influence already displaysd.d

Command name Text size Set
Code: 1Bh,33h,Fo

MSB LSB
Code Byte Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0__ [Note
1Bh Lst 0 0 0 1 1 0 1 1
33h 2nd 0 0 1 1 0 0 1 1
Fo 3rd * * * * * * * Fo

3rd byte Fo [Font setting
0 16X 16 size font
1 6X 8 size font

Function: Font size of Text data is set.
- This command is effective for Text Write Mode anekT Scroll Mode.

- This command does not influence already displaysd.d
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Command name User definable font ON/OFF Set
Code: 1Bh,34h,Ga

MSB LSB
Code Byte Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 |Note
1Bh 1st 0 0 0 1 1 0 1 1
34h 2nd 0 0 1 1 0 1 0 0 User definable font ON/OFF
Ga 3rd * * * * * * * Ga

3rd byte] Ga [User definable font set
0 User definable font disable
1 User definable font enable

Function: User definable font ON/JOFF command. (Goly6x8 and 8x16 character.)
- This command is effective for Text Write Mode anekT Scroll Mode.

- This command does not influence already displaysd.d

Write One-byte font (or one-byte user definable font) : 20h~7Fh

- If first byte is 20h~7Fh, the cursor is set to tipper left of font, and an one-byte font is writterthe memory
area.

- This mode is reflected to Language, Text Size aser definable font ON/OFF.

- If the code which carried out User definable fagistration is specified, User definable fontsdisplayed.
If the codes other than User definable font regisin are specified, build-in fonts are displayed.

- Text size is the value set up in text size mode.

- A cursor moves by one character after writing tixg.

Write Two-bytefont : 80**h~FD**h
- If first Byte is 80**h~FD**h, after obtaining the 2nd byte, Two-byte fastwritten in memory area.
- This mode is reflected to Language and Text Size.
- If text size is set font 6x8, this command is takerthe illegal command.
- A cursor moves by one character after writing tixg.
- Don't specify the area where the build-in fonts aoé registered.

Write Two-byte User definablefont : FEA1lh~FEBOh
- If first byte is FEh, after obtaining the seconddyyl'wo-byte user definable font is written in meynarea.
- This mode is reflected to Language, Text Size aser definable font ON/OFF.
- If the User definable font set is OFF, text dateviigten as blank character.
- If text size is set font 6x8, this command is takerthe illegal command.
- A cursor moves by one character after writing txg.
- Don't specify the outside of the User definabletfiayistration area range.
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Command name: Scroll box Set
Code: 1Bh,40h,pX,pY,sX,sY

MSB LSB
Code Byte Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 |Note
1Bh 1st 0 0 0 1 1 0 1 1
40h 2nd 0 1 0 0 0 0 0 0 Scroll box size setting oamd
X 3rd * * * * * * * pX8 Left position of box
P 4th pX7 pX6 pX5 pX4 pX3 pX2 pX1 pxo | <P
pY 5th X * X X X pY2 pY1l pY0 | Upper position of box
6th X * * * * * * SX8 ) )
sX 7th X7 | sx6 | x5 | sxa | sx3 | sxz | sxi | sxo_ |Vdihofboxsize
sY 8th X * * * * sY2 sY1l sYO [Height of box size
3rd / 4th byte|] pX8 pX7 pX6 pX5 pX4 pX3 pX2 pX1 pX0 |Left position of box
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 1 1
0 0 0 0 0 0 0 1 0 2
1 1 1 1 1 1 1 0 1 509
1 1 1 1 1 1 1 0 510
1 1 1 1 1 1 1 1 511
5th byte pY2 pY1 pYO JUpper position of box
0 0 0 0
0 0 1 1
0 1 0 2
1 1 0 6
1 1 1 7 (%Only 6*8 font size)
6th / 7th byte] sx8 SX7 SX6 sX5 sX4 SX3 SX2 sX1 sX0 JWwidth of box size
0 0 0 0 0 0 0 0 0 1 dot
0 0 0 0 0 0 0 0 1 2 dot
0 0 0 0 0 0 0 1 0 3 dot
0 1 0 0 1 1 1 1 1 158 dot
0 1 0 1 0 0 0 0 0 159 dot
0 1 0 1 0 0 0 0 1 ]160 dot

8th byte |Height of box size

Font size 8*16 16 dot
Font size 6*8 8 dot

Function: Scroll box is set
Text is scrolled by BOX size set by this command.
Setting with scroll box position (pX[8..0],pY[2])0and box size (sX[8..0],sY[2..0]) in this command
If other command is inputted during scroll modes scroll is stopped.
If the scroll box is changed during scroll modeisinecessary to write a text or BMP data into memarea
again even if its data is same.
The BOX position can be assigned only the insiddigplay area (MAX 160 dot).

Command name: Setting of scroll speed
Code: 1Bh,41h,S

MSB LSB
Code Byte Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0  |Note
1Bh 1st 0 0 0 1 1 0 1 1
41h 2nd 0 1 0 0 0 0 0 1 Scroll speed setting cordman
S 3rd X X X X S3 S2 S1 SO | Speed Set
3rd byte S3 S2 S1 SO |Speed
0 0 0 0 1 dot / approx 10ms(2x speed)
*1h ~ 1Fh 1 dot / (S[3..0) approx. 20ms)

Function: Scroll speed is set
The scroll speed is rough standard.
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Command name: Text scroll character Set
Code: 1Bh,50h,tL

MSB LSB
Code Byte Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0O |Note
1Bh 1st 0 0 0 1 1 0 1 1
50h 2nd 0 1 0 1 0 0 0 0 Jwrite scroll text
tL 3rd tL7 tL6 tL5 tL4 tL3 tL2 tL1 tLo  |Text data length (byte)
Data Aih Scroll text data

Function: Text scroll character is set.

Command name: Text scroll start.
Code: 1Bh,51h

MSB LSB
Code Byte Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 |Note
1Bh 1st 0 0 0 1 1 0 1 1
51h 2nd 0 1 0 1 0 0 0 1 Text scroll start command

Function: Text scroll start command.
- If other command is inputted during scroll mode, $eroll is stopped immediately.
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Command nameEnable FROM register mode.

Code: 1Ah,AOh
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MSB LSB
Code Byte Bit7 Bit6 Bit5 Bitd Bit3 Bit2 Bitl Bit0_|Note
1Ah 1st 0 0 0 1 1 0 1 0
AOh 2nd 1 0 1 0 0 0 0 0 Enable FROM register mode
Function: Switch to FROM register mode.
- The display and VFD power is OFF during FROM reggishode.
- Only first command after module power on can bedtite.
Command name: Disable FROM register mode.
Code: 1Ah,Alh
MSB LSB
Code Byte Bit7 Bit6 Bit5 Bitd Bit3 Bit2 Bitl Bit0_|Note
1Ah 1st 0 0 0 1 1 0 1 0
Alh 2nd 1 0 1 0 0 0 0 1 Disable FROM register mode

Function: Disable FROM register mode and switchdomal mode, after software reset.

- The command is effective only when FROM registedmo

Command name Define the BMP data to FROM
Code: 1Ah,A2h,B,Fw,Data

MSB LSB
Code Byte Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0O |Note
1Ah 1st 0 0 0 1 1 0 1 0
A2h 2nd 1 0 1 0 0 0 1 0 Define the BMP data comman
B 3rd * * * * * * B1 BO Block
4th Fwl5 Fwi14 Fwi13 Fw12 Fwll Fw10 Fw9 Fw8 .
Fw 5th Fw? | Fwe Fwb Fwa Fw3 Fw2 Fwl | Fwo |Cn9th of Write data (byte)
6th Write data
Data ~ (1~65536 byte)
3rd byte B1 BO  |Write block
0 0 Block 0
0 1 Block 1
1 0 Block 2
1 1 Block 3
4th / 5th byte] Fwi5 | Fwl4 Fw13 Fw12 Fw3 Fw2 Fwl FwO |Write data length (byte)
0 0 0 0 0 0 0 0 lbyte
0 0 0 0 0 0 0 1 2 byte
0 0 0 0 0 0 1 0 3 byte
1 1 1 1 1 1 1 0 65535 byte
1 1 1 1 1 1 1 1 |65536 byte

Function: Define the BMP data to FROM.

- The BMP data (Fw[15..0]) is written from addres900 of each block (B[1..0]) of FROM.
- Define the BMP data to FROM, after delete the BNMado FROM.
- The registered in BMP data can be displayed whéantdansfer.
- This command is effective only when FROM registeds
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Command name Define the user definable font(¥@.6 font)
Code: 1Ah,A3h,Fb,Data

MSB LSB
Code Byte Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 BitL Bit0_[Note
1Ah 1st 0 0 0 1 1 0 1 0

1 Logged mode of user definable fgnt

A3h 2nd 1 0 1 0 0 0 1 (16% 16 font)
Fb 3rd * * * * Fb3 Fb2 Fbl FbO ]Logged of text number
Data 4th Write in data

~ 1 text=32byte< (Fb+1)
Function: Define the user definable font of¥@6 dot.

- The address of FROM is written in order from FEA&H-EBOh.

- The data of font is written in order from the staddress(d1).

(Refer to user definable font register table.)

- Define the BMP data to FROM, after delete the BMado FROM.

- This command is effective only when FROM registedms

- The User definable font can be displayed on comlitihat User definable font ON/OFF command is “ON”.

Command name Define the user definable font(@L6 font)
Code: 1Ah,Adh,Fb,Ra,Data

MSB LSB

Code Byte Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 [Note

1Ah 1st 0 0 0 1 1 0 1 0

Define the user definable font

Adh 2nd 1 0 1 0 0 1 0 0 (8% 16 font)

Fb 3rd * * * * Fb3 Fb2 Fbl FbO [The number of register font

Ra 4rd * Ra6 Ra5 Rad Ra3 Ra2 Ral Ra0 |Register address
Data 5th Write data

~ 1 text=16byte

Function: Define the user definable font o&k&6 dot.
- The address of 06Gh1Fh is not available.
- The data of font is written in order from the stadtdress(d1).
(Refer to user definable font register table.)
- Define the BMP data to FROM, after delete the BNMado FROM.
- This command is effective only when FROM registexda
- The User definable font can be displayed on coowitihat User definable font ON/OFF command is “ON”.

Command name Define the user definable font@® font)
Code: 1Ah,A5h,Fb,Ra,Data

MSB LSB

Code Byte Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0O |Note

1Ah 1st 0 0 0 1 1 0 1 0

Define the user definable font

A5h 2nd 1 0 1 0 0 1 0 1 (618 font)

Fb 3rd * * * * Fb3 Fb2 Fbl FbO |The number of register font

Ra 4rd * Ra6 Ra5 Ra4 Ra3 Ra2 Ral Ra0 [|Register address
Data 5th Write data

~ 1 text=6byte

Function: Define the user definable font o&@& dot.
- The address of 0Gh1Fh is not available.
- The data of font is written in order from the staddress(d1).

(Refer to user definable font register table).
- Define the BMP data to FROM, after delete the BMado FROM.

- This command is effective only when FROM registedms
- The User definable font can be displayed on cooulitihat User definable font ON/OFF command is “ON”.
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16x16 font 8x16 font
DO ] DO ]
D1 D1
D2 D2
DI lmlels|zl2 S 2522185 (2] DIi|o | 2|2 (2|2
D4'°'°UUU'O'O'OUU'O'O'OUUU D4"3UUU"3U'O'O
D5 D5
D6 D6|
D7| D7
5G 16dot 50 16dot
D1 D1
D2 D2
D3a < ol |2[N]|S |[©]0|o [N [©]o|o (N D3[ail<t |o | lO|N [ |©
LSRIBRIERREREIERESSS|S]E AT B BBR R IR IR
D5 D5
D6 D6
D7 ] D7 _
16dot 8dot
6x8 font
DO n
D1
D2
Palelzlels
D4 8dot
D5
D6
D7, _
|
6dot
Command name FROM data clear
Code: 1Ah,A7h,DF
MSB LSB
Code Byte Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 |Note
1Ah 1st 0 0 0 1 1 0 1 0
A7h 2nd 1 0 1 0 0 1 1 1 FROM data clear command
DF 3rd * * * * * * 0 DF |Clear content
3rd byte] DF |Clear content

Function: Clear the registered BMP or User definable fonadiatF-ORM.

o

BMP data field

User definable font field

- Itis necessary to execute this command beforaidgfihe User definable font.

- This command is effective only when FROM registeds
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Example of command sequence

( Hardware power OI\D

YES

Register FRO

l

FROM
FROM data clear

Software Reset

{

General command set <

A

A 4

Dimming set/ :
Display position set/ User definablgy  BMP
BMP data Write font set Data Write

l

Text command Scroll box
Cursor position set/ Scroll box
Text revise/ Size set
Language set/ 1
User definable font set
Scroll speed set

.

Text input

Texi display Text scroll BMP scroll

- Text scroll BMP scroll
Various set, etc. Write start address
! v
Enc Text scroll start BMP scroll start
Scroll start Scroll display

C Enc ) ( Enc )

(3%) FROM register mode : Only first command after haacepower ON can be effective.
(3%) In order to malfunction wrong action, please keigpa steady after hardware power ON.
(3%) It takes approx 10sec to clear FROM data. If rezdivffer default is full during FROM clear, “BUSYS$ outputtec

until processing of data is finished.
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5. Interface
5-1. Connector

CN1 (USB HID) ¢ 1.1mm hole 6Pin(2.54mm pitch)

Table-15
Pin No. Signal Note

1 +5V +5V

2 D+ Data

3 D- Data

4 VBUS -

5 LGND Logic GND

6 GND GND
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6. The environmental specifications for this praduc
The product applies to RoHS.

6-1. With respect to EU RoHS Directive
The contained amount of six prohibited substaneéiis product, which are cadmium, hexavalent cliwomlead,
mercury, polybrominated biphenyl:PBB and polybroatéd diphenyl ether :PBDE, is less than the pesthiével
stipulated in the EU RoHS Directive, or these saiises are not included in the Directive.
The substances excluded are based on Article HedtU RoHS Directive.

6-2. With respect to Chinese RoHS
This product contains only “lead and its compoufrdim among six controlled substances, which areniaa,
hexavalent chromium, lead, mercury, polybromindtgdhenyl:PBB and polybrominated diphenyl ether :EBD
The contained amount of the controlled substangespd lead and its compound in this product is teas the
level stipulated in the Chinese RoHS.
As for the display of information on containing EHflease refer to the following.
< Display of information on containing EHS >
*Product and part the substances are containedivadé-luorescent Display (VFD)
*Chemical materials contained: Lead and its comploun
*Time limit of use for environmental protection: $8ars
*Reason for containing the substances: No matesi@svailable except them under the current tdogggio

7. CAUTIONS FOR OPERATION

7-1. Since VFD is made of glass material, avoidiyipg excessive shock or vibration beyond the dpmtion for the
module. Careful handing is essential.

7-2. Applying lower voltage than the specified necayise non activation for selected pixels.
Conversely, higher voltage may cause non-seledted jo be activated.
If such a phenomenon is observed, check the voleage of the power supply.

7-3. If the startup time of the supply voltagel®as the controller may not be reset.
The supply voltage must be risen up to specifidthge level within 30msec.

7-4. DC/DC converter is equipped on the module stirge current may be approximately 5 times theiipd supply
current at the power on.

7-5. Avoid using the module where excessive naiserfiace is expected. Noise affects the interfagmasand cause
improper operation. Keep the length of the intexfaable less than 30cm.(When the longer cablejisined,

please confirm there is no noise affection.)

7-6. When fixed pattern is displayed for long timey may see uneven luminance. It is recommendetange the
display patterns sometimes in order to keep beglal quality.
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FIGURE-1
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Mechanical Drawing

LY
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Block Diagram

FIGURE-2

CN1

D+ USB

D < P
Vbus

Vee 160x64 dot
GND 97 VED

CPU with
Control Chip In Glass
Sional Driver and
Controller
Clock >
FROM >
Logic
DC/DC Conv.
Power Circuit
for Logic
DC/DC Con.
I > DC/AC Inv.
Power circuit for VFD
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DISPLAY CHARACTER CODE
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(b) Tradltlonal Chlnese(B|95)
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(C) H A& (Shift-JIS)
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