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APPLICATION NOTE
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Slim Design Display Module

[ AH148AA/AB/AC/BA/BB/BCJ with VFD display, produces 20
digitson 2 rows.

Each character isdisplayed in 5< 8 dot matrix.

This module is composed of FSTN-LCD, one chip controller, power
supply (DC-DC/AC converter), is easy to connect to host CPU.

Futaba Corporation



A BB NN ELTE D
| mportant Safety Notlce
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Please read this note carefully before using the product.

#24  Warning
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it 72V DI L TIES & &bz, o HMR Lo ﬂm@é%%mkﬁﬁb
RUMRIZ L TR &V,
There isfear of breakage by an electric shock and electrical short circuit.
Please prevent from touching a human body directly at the metallic portion of a product.
Please keep a product from contacting metal parts.

® TV VOERERKIZIZ, arTrdngERsnTtlsn £9,

BREZU 7%, BEHICREEZS a2 — M5 LICELETLIERHD £,
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After turnlng off the power, Electronic components may be damaged if a circuit is
short-circuited.
Do not touch the electronic components of the module with any metal objects.

@ TV VIIRERFRBEHINTEBY, MIENOREENEA LGS
RAEZ MBS, FAERRIBHET £,

The module is equipped with a circuit protection Reset table Fuse.

@ DO ERE ANT-ZEE (UTEY 2—NVOERE ANZFF) ERFr—7 1%
HEZELTDHZ EIFHMTEET TR, EEORRKIZRY £3,
The power supply should be switched off before connecting or disconnecting the power
or interface cables.

SrfR. B, SOEITHESIC LRV T RSV, EESCKKDIFERICRY £,
Under no circumstances should the module be modified or repaired.
Any unauthorized modifications or repairs will invalidate the product warranty.

@ EETL5EIIE. FEHERRETENE L TR LTRSSV,
The module should be abolished as the factory waste.
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1. tlfﬁa&FEATUREs
1-1. K

hiX 5x8 Kb, 20 #1 2 B¥® FSTN-LCD CTH SN CW A7 — AT 22—/ T,

FSTN-LCD module with case consists of a 20 charday 2 line 5< 8 dot matrix display.
1-2. AREGLOKRANMEEDOEE 7 2had RS232C USB2.0 Full Speed FunctiomBluetooth 3.0:2

HELL TRV ET,

This module supports RS232C, USB2.0 Full Speed ttamBluetooth 3.0 interface.
1-3. ARG CERRBERZMERF 25 G113, ESMICRICFERBE 255 T 2282 L £,

If you want to keep the display in this modulasitecommended that you regularly send the sanpegtis

1-4.

BRI USB /3230 —(5V/500mA) CEIfETRE T,

Power supply is capable of operating on USB busgoddV / 500mA).

1-5. AEGITIT TROXLF7 4+ ML TBVET,
This module is mounted the character font of betimiole.
Table-1

1 73A 35 1 byte character
E5 | 74vb Ba | 742k
No. | Font No. Font
1 USA 13 Latin America
2 France 14 Korea
3 Germany 15 PC437 (USA: Standard Europe)
4 Great Britain 16 Katakana
5 Denmark 1 17 PC850 (Multilingual)
6 Sweden 18 PC860 (Portuguese)
7 Italy 19 PC863(Canadian-French)
8 Spain 1 20 PC865 (Norwegian)
9 Japan 21 WPC1252
10 Norway 22 PC866 [Cyrillic #2]
11 Denmark 2 23 PC852 [Latin 2]
12 Spain 2 24 PC858
2. —ft4E GENERAL SPECIFICATION
2-1. N E~Ti%&-EE DIMENSIONS, WEIGHT (Refer to FIGURE-1)

Table-2
IH H Parameter f1:£k Specification HA{7 Unit
(W)141+0.5
SME~11£ Outer Dimensions (NOTEL) (H)79+1 mm
(T)60£0.5

H & Weight Approx.200 g

NOTED M~ (T) LE &L, iy 7 7 LE

Ha—FaghEti,

Outer Dimensions (T) does not include the wirirgngb and power supply cord.
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2-2, BN FE¥E MODEL VARIATION

Table-3

R A | A H =T 2 — A HEor—> A )

TYPE No. | Case Color I/F Supplied cable Cable Color
AH148AA | White RS232C Not support —
AH148BA Black RS232C Not support —
AH148AB | White USB USB type A to Mini B cable White
AH148BB Black UsB USB type A to Mini B cable Black
AH148AC | White Bluetooth(iAP) USB type A to Mini B cable White
AH148BC Black Bluetooth(iAP) USB type A to Mini B cable Black
2-3. F/RERfEA% SPECIFICATION OF THE DISPLAY

Table-4
IH H Parameter £k Specification BA{7 Unit

mm Ak Display Specification FSTN / NEGATIVE / TRANSMISSIVE -
E=—=xU7 View Area 105.75 (W)x22.5(H) mm
77747 U7 Active Area 97.00 (W)x18.92(H) mm
B[ 5% %% Number of Pixels 20 digits (5%8 Dots)x2 rows Dot
K1 X Dot size 0.7(W)x1.02(H) mm
R e Dot pitch 0.8(W)x1.12(H) mm
v 774~ Backlight LED -
w774 M Backlight Color White -
2 hZ7 AL Contrast(Note 2) 4.5 -
#EF 4 View Angle (Note 3) Bottom=40,Top=40, deg
Cr=3 Left=35,Right=35

Note2) 0 x=0y=0" Ta=25C.
Note3)Bottom |&ff[X-1 DM/ 0 £5,

Bottom will be &) side of Figure 1.
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2-4. B4t ENVIRONMENT CONDITIONS

Table-5
HH Give2 e/ K HAZ
Parameter Symbol Min Max. Unit
EEIRE Operation Temperature Topr 0 +40 C
PRAFIEE Storage Temperature Tstg -20 +70 C
BB Operation Humidity Hopr 20 85 %
1F1EE Storage Humidity(Note4) Hstg 20 90 %
JR®) Vibration (10~55Hz) — — 4 G
f#% Shock — — 40 G
Note4) #&#& XL, Avoid operations and or storage in moist environtaleconditions.
2-5. MaxtHR KEH ABSOLUTE MAXIMUM ELECTRICAL RATINGS
Table-6
HH ALY /N 5PN XA
Parameter Symbol Min. Max. Unit
EIREIE Supply Voltage Vce -0.3 +6.0 Vdc
AEZEIE (RS232C)
Input Signal Voltage (RS232C) Vis e o Vde
ANINE S EIE (USB)
Input Signal Voltage (USB) Vis 03 +3.0 vde
2-6. #EXEEIESM RECOMMEND OPERATING CONDITIONS
Table-7
HH ALt e/ FEYE K LA
Parameter Symbol Min. Typ. Max. Unit
EIREE Supply Voltage Vee 4.75 5.0 5.25 vdc
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2-7. IEEEEMERMBIZBITAESR., FRIFHE ELECTRICAL CHARACTERISTICS

Table-8
HH iz ES s /N | BRYE | /R | B
Parameter Symbol Condition Min. | Typ. | Max. Unit
T
Icc — 50 80 mA
Supply Current (Note 5)
THE ) Vce=5.0V
) — — [025] 04 w
Power Consumption All on
WAL
, L 90 | 130| -— cd/m2
Luminance (Note 6)
EE(H) X 0 =0 026 | — 0.36 —
White Chromaticity Y 0 =0 026 — | 0.36 —
I\ 7T AN
o — Ta=25C 30,000 — — hrs
LED Life Time (Note?
Jin BB ] Tr — 150 | —
. Ta=25C ms
Response Time Tf — 110 —
AJJHLV~LVEE (RS232C)
_ ViH Vee=5.0V 20| — 15
H-level input Voltage (RS232C)
AN L~V ER (RS232C)
_ ViL Vce=5.0vV 15| — 0.8
L-level input Voltage (RS232C)
H71%JE (RS232C) All driver outputs
Output Voltage (RS232C) & loaded with 3R | =5.0| =5.4| —
to GND Vdc
AJIJHL~ULEE (USB)
_ ViH Vee=5.0V 20| — —
H-level input Voltage (USB)
AJJLL~ULEE (USB)
_ Vi Vee=5.0V — — 0.8
L-level input Voltage (USB)
ZEIATRE (USB)
. . L Vi Vce=5.0vV 0.2 - -
Differential Input Sensitivity (USB)

Note5) RS232CGLAk D& . IR AR IZIR KB ORI 5 5D ANBRIFEELET,
USB/BluetoothtAkDIGA | BIREEEIZ 10UF LLFORENHY, BIRE AR AEBRNBFEELET,
Case of the RS232C type, the surge current capfrexa 5 times the supply current (Max.) at power o
Case of the USB/Bluetooth type, the capacity obdl@ss is in a power supply circuit of module ulstt current
occurs in power-on.

Note6) S L~/ 100%D L 2~ 74 NZIRLDIEET D, 742 DFa=RIT 93%-720 £,
The luminance level is set at 100% luminance vdtugill be the value without the filteTransmittance of the
filter is 93%.

Note7) H5 I XIEUEREE D 50% 3 HIFH &7en £,
The expected LED life time is defined as the moduwightness decrease to 50%

original brightness at Ta=25.
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3. EAHERE FUNCTION SUMMARY
3-1. RS232CAy#—7=—2% RS232C INTERFACE

Table-9
HH (RS
Parameter Specification
Signal level RS-232CHEHL
RS-232C conformity
Baud Rate 38,400 bps
Parity bit NON
Data bit length 8 bit(LSB first)
Format Start(1bit)+Data(8bit)+Stop(1bit)

3-1-1 Z{ED%M: DATA RECEPTION
ARV 2— WZIE 256byteD A5 /Ny 7 7 & FfoTUVVET,
The module has 256 bytes buffers for data reception

3-1-2. EERDLLE COMMUNICATION ERROR

a)

b)

C)

d)

e)

f)

BV a— APLIEEINCT — D sk EOBH CRAMIZEEN o7 hE . £ DT — X2V T,
FV 2= MIHBEFH DT —ZELTHRNET,

When transferred data cannot be received propérost system by the reason of the transmissidaré&ithe
module makes it the transmitted data.

BRANPLAV U RZAERHIA— =T T =T 2T —NRAELG S Z0a~v U REBELET,

In case of the command reception, when the oveardhe framing error occurs, the command is ignored
RANPOT —FZAGRH A — =T TV 27— ELTEG AL, 207 — 22 BALET,

In case of the display data reception, when theromeor the framing error occurs, the display datgnored.
RANPSAS U RZAGRHI NI T A =T — RSB AELT GBI, TOa~ U e ERLET,

In case of the command reception, when the panitr eccurs, the command is ignored.

RANNDT —=FZAGRH AT =T —DNRAELGEIE, 20T — 2 & BELET,

In case of the display data reception, when thigypamor occurs, the display data is ignored.
RANPSAVH N A~ REZE LTS EIE, Z0a~v  RefHELET,

When an illegal command is received, the commaighisred.

APN-4031 [5/46]



3-2. USBAvZ—7x—A USB INTERFACE

3-2-1. USB-HID

AREY 2— )V OFRANEEDE(E 7 2h=/1E USB2.0 Full Speed Functidd #EfLL TV VET,

#9527 A1%, HID (Human Interface Device®)3", LCD 2> hr— L7 ahybid, 7 —FD%EZ(5 2 HID LR
—MfEHLET, HID OLAR—NI, 7 =28 LT —F THRSNET, HID OLR— M4 5720 IN Fih)-
OUT AL R—= A XFEER T, LR—FDFA XL HID LR = A7V F AT ESNET, 7
—2HUT, T —H DO A %KL, K 63TT,

LAR—=hOEAL, LT O T,

This module will communicate with the USB 2.0 ifiéexe (Full speed) if the USB cable is plugged. The
communication with USB is based on HID class. LCbntol Protocol uses HID report. HID report
consists of the byte number of sending data andséimeling data. For HID, the report of data (IN or
OUT) is fixed-length. The sum of data size and d&t@eclared in HID Report Descriptor. The data siz
means the size of sending or receiving data. Max 63

So the report can send or receive 63bytes data max.

Following is type of report.

[Example]

| Data Sizeq) | Data (4) [63] |

Clear screen setting

04 1B 5B 32 4A 00 00 00 00 00 00 00 OO 0O 00 00 00 00 0O 0O 0O 00 00 00 00 0O 0O 00 00 00 00 00
00 00 00 00 00 0O 0O 00 00 00 00 00O OO 0O 00 00 00 00 OO 0O 0O 00 00 00 00 00 0O 00 00 00 00 00
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3-2-2. USBT A2V 7 #{1#k USB DESCRIPTOR SPECIFICATION.

Standard Device Descriptor Table-10
Offset Field Description Size[byte] Value Comment
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 OOH
5 bDeviceSubClass Subclass code 1 00H
6 bDeviceProtocol Protocol code 1 00H
] Maximum packet size for endpoint
7 bMaxPacketSize 1 40H 64 bytes
zero
8 idVendor Vendor ID 2 1008H FUTABA
10 idProduct Product ID 2 1029H LCO09A
12 bcdDevice Device release number in BCD 2 0200H Rev.2.00
] Indexof string descriptor
14 iManufacturer . 1 01H
describing manufacturer
] Index of string descriptor
15 iProduct . 1 02H
describing product
Index of string descriptor
16 iSerialNumber describing the device's serial 1 OOH
number
17 bNumConfigurations Number of possible configiora 1 O1H
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Standard Configuration Descriptor

Table-11

Offset Field Description Size[byte] Value Comment
0 bLength Size of this descriptor in bytes 1 09H
_ CONFIGURATION
1 bDescriptorType ) 1 02H
Descriptor Type
Total length of data returned
2,3 wTotalLength _ _ _ 2 0029H 41 bytes
for this configuration
Number of interfaces
4 bNuminterfaces supported by this 1 01H
configuration
5 bConfigurationValue Value to use as an argument 1 01H
] . ] Index of string descriptor
6 iConfiguration . ) ] ) 1 OOH
describing this configuration
7 bmAttributes Configuration characteristics 80H Bus-powered
Maximum power
8 bMaxPower ) 1 FAH 500mA
consumption
Interface Descriptor Table-12
Offset Field Description Size[Byte Value Comment
0 bLength Size of this descriptor in bytes 1 09H
1 bDescriptorType INTERFACE Descriptor Type 1 04H
2 binterfaceNumber Number of this interface 1 O00H
) Value used to select this alternate
3 bAlternateSetting ) OOH
setting
) Number of endpoints used by this
4 bNumEndpoints ) 02H
interface
binterfaceClass Class code 1 03H HID
binterfaceSubClass Subclass code 1 O00H
7 binterfaceProtocol Protocol code 1 OOH
. Index of string descriptor describing
8 ilnterface O00H

this interface
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HID Descriptor

Table-13

Offset Field Description Size[Byte] Valug Comment
0 bLength Size of HID descriptor 1 09H
1 bDescriptorType HID descriptor type 1 21H HID &alescriptof
2 bcdHID HID class specification 2 0111HHID Revision 1.11
4 bCountry Country code of the localized 1 00H Notderned
hardware
bNumDescriptors Number of class descriptors 1 01H 1 report descriptor
bReportType Type of class descriptor 1 22H REP@BScriptor
7 wReportLength Descriptor length 2 002HH17 bytes
Endpoint Descriptor Table-14
Offset Description Size[Byte] Value Comment
0 Size of this descriptor in bytes 1 O7H
1 ENDPOINT Descriptor Type 1 O5H
5 The address of the endpoint on the USB 1 87H EP7.IN
device described by this descriptor
The endpoint's attributes 1 O03H Interrupt Transfe
4 Maximum packet size this endpoint 2 0040H 64 byte
Interval for polling endpoint for data transfers 1 04H 4[ms]
Endpoint Descriptor Table-15
Offset Description Size[Byte]| Value Comment
0 Size of this descriptor in bytes 1 07H
1 ENDPOINT Descriptor Type 1 O5H
5 The address of the endpoint on the USB 1 06H EP6, OUT
device described by this descriptor
The endpoint's attributes 1 03H Interrupt Transfe
4 Maximum packet size this endpoint 2 0040H 64 dyte
Interval for polling endpoint for data transfers 1 04H 4[ms]
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HID Report Descriptor Table-16
Part Value (HEX)
Usage Page(Vendor-defined), 06 FF FF
Usage (VFD_CONTROL), 09 00
Collection (Application), Al 01
Usage (DATA_INPUT), 09 02
Logical Minimum (0), 1500
Logical Maximum (255), 26 FF 00
Report Size (8), 75 08
Report Count (64), 95 40
Input (Data,Variable,Absolute), 8102
Usage (DATA_OUTPUT), 09 03
Logical Minimum (0), 1500
Logical Maximum (255), 26 FF 00
Report Size (8), 7508
Report Count (64), 95 40
Output (Data,Variable,Absolute), 91 02
Usage (FEATURE), 09 04
Logical Minimum (0), 1500
Logical Maximum (255), 26 FF 00
Report Size (8), 75 08
Report Count (64), 95 40
Feature(Data, Variable,Absolute), B1 02
End Collection Co
String Descriptor Table-17
No |Part Description Value
No.0 |bLength Length 0x04
bDescriptorType | type=STRING 0x03
bSting LangID (English US) 0x0409
No.1 |blength Length Ox0E
bDescriptorType | Type=STRING 0x03
bSting Manufacturer FUTABA
No.2 |bLength Length Ox0E
bDescriptorType | Type=STRING 0x03
bSting Product LCO09A
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3-3. Bluetooth(iAP)A> % —7x—2Z BLUETOOTH(IAP) INTERFACE
3-3-1. £/ ¥ —7x—A INTERFACE

ATV 22— )L ORANEEDEE 7 2=/l 1% Bluetooth 3.0ZHEHLL TRV ET,
A5 0 Bluetooth(IAP) I EEFE IS iPad Air, iPad Air2b720 7,

AR, 22T BluetoothsH i as & D2 RAET 2H D TIXT W EH A,
This module supports Bluetooth 3.0 interface.

Bluetooth (iAP) support model of this module beceriiead Air, iPad Air2.

Not guaranteed to connect to all Bluetooth devices.

3-3-2. EBIIEFRIE RADIO AUTHENTICATION METHOD

ARG A AR (CERRGTRERE) . KE (FCO) |, T4 (IC) DA FRFEREZ BUAF 5 7. 38 L OWKIN (CE)

Bk O G HER T 7+ T 9, LA I E OB E THARF A~ O ML EFHIZOW TR L E T,

This product is Japan (certificate of constructigre), US (FCC), Canada (IC) of the various auticatibn already

acquired, and Europe (CE) standards of suital@tityfirmed. The following summarizes the descriliechs required

in the specifications in the Radio Law of each d¢oun

Table-18

HH

Parameter

WL EHIH
Matters

H A (L HRRGIRERE)
Japan (certificate

of construction type)

B ITERIE LS LHFR GRS T T R E R 2 D TV ET,

KE (FCO
US (FCC)

This device complies with part 15 of the FCC Ruf@peration is subject to the followin
two conditions: (1) This device may not cause hatririterference, and (2) this devi
must accept any interference received, includingriarence that may cause undesi

operation.

FCC CAUTION
Change or modifications not expressly approvedheyparty responsible for complian

could void the user’s authority to operate the popgnt.

This transmitter must not be co-located or operaiezbnjunction with any other anteni

or transmitter.

Caution Exposure to radio frequency radiation

To comply with FCC RF exposure compliance requinetsiea separation distance of at
least 20 cm must be maintained between the antgrthés device and all persons.

This device must not be co-located or operatingpimunction with any other antenna or

transmitter.

e

red

na
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7134 (1C)
Canada (IC)

This device complies with Industry Canada licencepgpt RSS standard(s).
Operation is subject to the following two condison(1) this device may not cau
interference, and (2) this device must accept atsrference, including interference th

may cause undesired operation of the device.

Le présent appareil est conforme aux CNR d'Indusbanada applicables aux appar

radio exempts de licence. L'exploitation est ag@@iaux deux conditions suivantes :

I'appareil ne doit pas produire de brouillage, Btl'ltilisateur de I'appareil doit accepter

tout brouillage radioélectrique subi, méme si leoddtage est susceptible d'e

compromettre le fonctionnement.

To reduce potential radio interference to othersjsithe antenna type and its gain shag
be so chosen that the equivalent isotropicallyatedi power (EIRP) is not more than tk

required for successful communication.

Pour réduire le potentiel d'interférence radiodigoie pour d'autres utilisateurs, le ty
d'antenne et son gain doivent étre choisis pour ueuissance isotrope rayonn
équivalente (PIRE) soit limitée a celle juste reguipour obtenir une bonn

communication.

To comply with IC RF exposure compliance requiretegrthis device must not b

co-located or operating in conjunction with anyestntenna or transmitter.

Pour se conformer aux exigences de conformité d€ lacet appareil ne doit pas étre

co-localisées ou opérant en conjonction avec utre antenne ou transmetteur

at

pils

1)

N

uld

nat

B (CE)
Europe (CE)

None

3-3-3. Bluetoothft:1% BLUETOOTH SPECIFICATION

Table-19

THH Parameter 4% Specification

YeJILITAE Conformity specification | Bluetooth 3.0

N\U—27Z A Power Class

CLASS 2

st Profile (AH148AC/BC)

iAP(iPod Accessory Protocol)

Supported Profile (AH148AC/BC) | - iAP1

< IAP2
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3-3-4. Bluetooth EifE}REEFLEH BLUETOOTH OPERATING STATE DESCRIPTION
3-3-4-1 BT _STATUS LED
LED @534 T Bluetooth OE/EIREEA AL £,

T
Notify the Bluetooth operating state in flashing.E f(
\
BT_STATUS_LED \
B Inquiry (&#fEHHFHRH) LED Color : O;ange — i,
f i
1000ms . 1000ms — —

i
Y
4

BT_STATUS_LED

m Discoverable (E{ZHHTIRAIEFD)

125ms 125ms

BT_STATUS_LED|||||||||||||||||||||||||||||||||||||

B Connectable GE{EH:kiGhH)
250ms 750ms

- -
- L

BT_STATUS_LED

m Pairing (.7 1Y %)
250ms 250ms

-~

BT_STATUS_LED |_

m Connecting GE{Z#50HE)
500ms 500ms

BT_STATUS_LED |

m iAP(iAP1/ iAP2) Connected (AP #i5¢ T)

250ms 250ms 250ms
250ms  250ms 2750ms

- o — -

Y

BT_STATUS_LED |_
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m Disconnecting (ig/(=tr)
500ms 1500ms

-

BT_STATUS_LED |

Y

3-3-4-2 BT_RENEW_SW

RENEW AA > FZA4 4 I IC L > T RO IITEEL £7,
AA T 5L : Bluetooth e/ 9T

Ay F R ATV TERT — S N—A% )T CONNECT : RENEW
It will work as follows by the time press RENEW sg¥i. Switch

Switch short press: Bluetooth connection / discatioe. %l

Switch long press: Clear the pairing informatiotatiase.

" ON KRS "
ON
BT_RENEW_SW
O e
BEHIE @
10ms < ON B <2000ms = 5@ L (Short ON)
ON B¥Rfl = 2000ms = £ L (Long ON)

3-4-3. BT_CONNECT_SW
CONNECTAA v F a4 Z&T, AN DIRZ ICHER L 72 I0S s ~FHhi 2 MG+ 2E 52 XMELET,
Pressing CONNECT switch, module will send the Ldueammand of iOS applications to iOS devices.

ON BE¥fdl

f
k

ON

BT_CONNECT_SW
OFF

BIEHIE &
10ms < ON B§féll = ON
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3-3-5.

iAP Accessoryi € iIAP ACCESSORY SETTINGS
Table-20
Parameter Specification
Profile Settings 3
(iAP Enable)
Data Transmission Mode 0
(iIAP Data Through Mode)
Autonomous Launch 0
(Disable Autonomous launch)
Accessory Incoming Max Payload Size 400

Accessory name

“Slim design display”

Manufacturer

“Futaba Corporation”

Model Number

“AH148AC” or “AH148BC”

Serial Number “0000001"~
Firmware version 1.0.0
Hardware version 1.0.0
Protocol string “com.futaba.protocol”
Protocol MetadataType 2
Bundle seed ID number “ASLQTPDR6Q”
Application Bundle ID String “com.futaba.app”
Accessory RF Certifications 0
Maximum Number of Outstanding Packets 5
Cumulative Acknowledgements 3, OxO3ES8
3-3-6. EX =271tk SECURITY SPECIFICATION
Table-21
TH H Parameter 4% Specification
[ & PIN Code Fixed PIN Code 0000
X2 UT 4R E Security setting 1

3-3-7. X7V 7tk PAIRING SPECIFICATION

NTVI T — S S AR 8 BECOAT UL W SRR T,

NT V7RISR RN G E T, SRR BRI LI TR &0 08 Stz 351
WOBRAZATWET, 8 BEBATTIT2TH8, bl <EH LI FOT V7 G mAaHIBRL B L <#&

LIZHFOST I 75z BILET,

Max 8 pairing information can be registered in garing information databas@airing information is included in
connection historyThe connection history is rearranged each timectmection is made so that the last connected

party becomes the late¥then more than 8 pairing is performed, the painirigrmation of the oldest connected party

is deleted, and the pairing information of the neednnected opponent is added.
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[9%/91] TE0V-NdV

No. Command Byte| 1st 2ng 3rdl 4th 5th 7th th th Oth 1thth 4
1 |BACKSPACE 1 |[08h
2 |HORIZONTAL TAB 1 |09
3 |LINE FEED 1 | 0OAh
4 |CARRIAGE RETURN 1 | ODh
5 [SET COUNTRY CODE 3 1Bh| 52h |n
6 |DELETE TO END OH.INE 4 |1Bh |[5Bh | 30h | 4Bh
7 |MODULE INFORMATION RESPONSH 4 | 1Bh| 5Bh| 30h| 63h
8 |CLEAR SCREEN 4 | 1Bh| 5Bh [ 32h | 4Ah
9 |HOME POSITION 4 | 1Bh| 5Bh | 48h | 27h
10 [TURN ON/OFF DISPLAY 4 | 1Bh| 5Bh [n 50h
11 |SPECIFIED POSITION 6 | 1Bh 5Bh|Py 3Bh |Px 48h
12 [CURSOR MODE 6 | 1Bh| 5Ch| 3Fh| 4Ch| 43h|Ps
13 [LCD CONTRAST & VFD BRIGHTNESy 7 1Bh [5Ch | 3Fh | 4Ch | 44h |Pc Pb
14 |USER DEFINED CHARACTERS 270r 44 1Bh 5CH 3Fh  4Ch h 57|Pf 3Bh | Pn |3Bh |Pc 3Bh |Pd...

¢¢ — 9lgel

"a|NpoW SIY} JO SPUBWIWIOD [[e are SBuIMO||0) ayL

CPENEER] A0 YT R —T LAY

ANVYINNOD 2= ¥



4-1. <R FUNCTION OF COMMANDS
AR O#HIEH= < RIZ LU T DY 9, Following is the details of each command.

4-1-1. BACKSPACE

Code: 08h
MSB LSB Table - 23
Code Byte | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 Note
08h 1st 0 0 0 0 1 0 0 0

Function Moves the cursor one character position to the lef
When the cursor is at the left end of the loweg liihis moved to the right end of the upper IMéen it is at the
left end of the upper line, it is moved to the tighd of the lower line.

BgRE: Y NERICFEICBEILET,
=YV FBEDOEGIHL5:6 . FBEOLAWmIIBEILET, EEROLEWMIHLG1E. TEROLAmICBEIL
E

[Example]

//Before command is sent

//Send command
Send( 08h);
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4-1-2. HORIZONTAL TAB

Code: 09h
MSB LSB Table - 24
Code Byte | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 Note
09h 1st 0 0 0 0 1 0 0 1

Function Moves the cursor one character position to thetrig

When the cursor is at the right end of the uppe, lit is moved to the left end of the lower likié¢hen it is at the

right end of the lower line, it is moved to thetlehd of the upper line.
R A=Y NEICTALEEZBEILET,
=Y FEOLAIGIZHLS G, FEEOERIIBEILET, FEROLmIIHLG T, TEOEmIZEEIL

jzjﬂo

[Example]

//Before command is sent

//Send command
Send( 09h);
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4-1-3. LINE FEED

Code: 0OAh
MSB LSB Table -25
Code Byte | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 Note
0Ah 1st 0 0 0 0 1 0 1 0

Functiont Moves the cursor down one line
If the cursor is in the lower line, the cursor meve the same column on the upper.
BERE: 1B I — I NV EBEILET, MERICALEIZRDET, =Y AR TERIZHHEE, FERICBEILET,

[Example]

//Before command is sent

//Send command
Send( OAh);
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4-1-4. CARRIAGE RETURN

Code: 0Dh
MSB LSB Table -26
Code Byte | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 Note
0Dh 1st 0 0 0 0 1 1 0 1

Function Moves the cursor to the left-most position on enttine.
Bne: DY NEBHEH LB OIS E T,

[Example]

//Before command is sent

//Send command
Send( ODh);
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4-1-6. SET COUNTRY CODE
Code: 1Bh, 52h, n

MSB LSB Table -27
Code Byte | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 Note
1Bh 1st 0 0 0 1 1 0 1 1
52h 2nd 0 1 0 1 0 0 1 0
n 3rd 0 0 n n n n n n |[00h=n=0Dh, 30h=n=39%h

Function Select international font set. (Please refer irgdonal Font Set Table.).08m=0Dh. The default setting is
00h(USA)and30h(PC437)
Bne: T4 b7 —7 0 %00(h) = n = 0D(h), 30(h)= n = 39(hLEEIRLE T, BibDOT A+ T —T L%
WS, B AREOYIIER E L, 00h(USA) 30h(PC437C1,

00h~0Dh: Character code 20h-7Fh
30h~39h: Character code 80h-FFh
Table-28
n Country Code (20h — 7Fh) n Country Code (80hR)FF

00h | USA — default 30h | PC437 (USA: Standard Eurepagfault
01lh | France 31lh | Katakana
02h | Germany 32h | PC850 (Multilingual)
03h | Great Britain 33h | PCB860 (Portuguese)
04h | Denmark 1 34h | PCB863(Canadian-French)
05h | Sweden 35h | Page 5 [PC865 (Norwegian)]
06h | Italy 36h | WPC1252
07h | Spainl 37h | PCB866 [Cyrillic #2]
08h | Japan 38h | PC852 [Latin 2]
09h | Norway 39h | Page 19 [PC858]
0Ah |Denmark 2
0Bh |Spain 2
0Ch | Latin America
0Dh | Korea
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4-1-7. DELETE TO END OF LINE
Code: 1Bh, 5Bh, 30h, 4Bh

MSB LSB Table - 29
Code Byte | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 Note
1Bh 1st 0 0 0 1 1 0 1 1
5Bh 2nd 0 1 0 1 1 0 1 1
30h 3rd 0 0 1 1 0 0 0 0
4Bh 4th 0 1 0 0 1 0 1 1

Function Clears the line containing the cursor.

After this command is executed, the cursor movebddeft-most position on the current line.
HERE - A—IND&HLHEBHHELET,
ZOav U REFITUI L, — VTS~ EIL £7,

[Example]

/IBefore command is sent

//Send command

send(1Bh, 5Bh, 30h, 4Bh);
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4-1-8.MODULE INFORMATION RESPONSE
Code: 1Bh, 5Bh, 30h, 63h

MSB LSB Table— 30
Code Byte | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 Note

1Bh 1st 0 0 0 1 1 0 1 1

5Bh 2nd 0 1 0 1 1 0 1 1

30h 3rd 0 0 1 1 0 0 0 0

63h 4th 0 1 0 1 0 0 0 0

Function Module information response command.

The data send from this module is the below.
HifE:  EVa— M EBERANIEE T B~ R T
RSB AMIERE 5T — 2T LA FIZ0Ed,

Table-31

Response data

4C 4344 5F 41 4E 4B 5F 323078 32 (LCD_DOT_20x2)
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4-1-9. CLEAR SCREEN

Code: 1Bh, 5Bh, 32h, 4Ah

MSB LSB Table -32
Code Byte | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 Note
1Bh 1st 0 0 0 1 1 0 1 1
5Bh 2nd 0 1 0 1 1 0 1 1
32h 3rd 0 0 1 1 0 0 1 0
4Ah 4th 0 1 0 0 1 0 1 0

Function Clears all displayed characters.

After this command is executed, the cursor movdakddiome position.
BB TARTLASN TWDA L FEEHELET,

ZOaAUREETLIE. D—Y TR — AR ar ~BEILET,

[Example]

/IBefore command is sent

//Send command

Send(1Bh, 5Bh, 32h, 4Ah );
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4-1-10. HOME POSITION
Code: 1Bh, 5Bh, 48h, 27h

MSB LSB Table -33
Code Byte | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 Note
1Bh 1st 0 0 0 1 1 0 1 1
5Bh 2nd 0 1 0 1 1 0 1 1
48h 3rd 0 1 0 0 1 0 0 0
27h 4th 0 0 1 0 0 1 1 1

Function Moves the cursor to the left-most position onupeer line (home position).

The home position indicates the first column of dpeer line.
R AR—LRTrar @I — YV EBEILET,
R—LRTasid, FBEOEMNOHIZRLET,

[Example]

/IBefore command is sent

//Send command
Send(1Bh, 5Bh, 48h, 27h);
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4-1-11. TURN ON/OFF DISPLAY

Code: 1Bh, 5Bh, n, 50h

MSB LSB Table -34
Code Byte | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO Note
1Bh 1st 0 0 0 1 1 0 1 1
5Bh 2nd 0 1 0 1 1 0 1 1
n 3rd 0 0 0 0 0 0 0 n |00h=n=01h.
50h 4th 0 1 0 1 0 0 0 0
3rd byte BitO Note
0 Display OFF
1 Display ON (Default)

Functiort Back light power ON/OFF control command. If n=0cBéight power is OFF, if n=1, Back light power@N. The

state of display power ON/OFF is valid until neatranand of power or soft reset.

FREE : LCDD X754 RONIOFFE#If+52~2 RT3, n =0 TRV I/ MIOFF, n = 1 Ty 7T A MIONERY
F9, ONIOFFDIRBEIZFHE Z Do~ REEETH0., MDA E THERIL £,
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4-1-12. SPECIFIED POSITION
Code: 1Bh, 5Bh, Py, 3Bh, Px, 48h

MSB LSB Table -35
Code Byte | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 Note
1Bh 1st 0 0 0 1 1 0 1 1
5Bh 2nd 0 1 0 1 1 0 1 1
Py 3rd 0 0 0 0 0 0 Py Py |01h=Py(column)}02h.
3Bh 4th 0 0 1 1 1 0 1 1
Px 5th 0 0 0 Px Px Px Px Px|01h=Px(row)= 14h.
48h 6th 0 1 0 0 1 0 0 0
2nd byte Bit2 | Bitl | Bit0 | Start write on top position
0 0 1 |01h
0 1 0 |02h
5th byte Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO Start write on left position
0 0 0 0 0 0 0 1 |01h
0 0 0 0 0 0 1 0 |02h
0 0 0 1 0 0 1 1 [13h
0 0 0 1 0 1 0 0 |14h

Function Moves the cursor to the x th position on the yirb.|

If the command specifies a value for n or m thateexis the range, this command is ignored, andutiseris not

moved.
WhE:  PYEXOPXHTH OB — Y VA BEILET,

v RDFPAZ R 2 72Py, PXDEZFREL CWAGA ., ZOa~r RTEHEE T — Y /WIBEIL EE A,
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4-1-13. CURSOR MODE
Code: 1Bh, 5Ch, 3F, 4Ch, 43, Ps

Function Selects or cancels the cursor display.

MSB LSB Table -36
Code Byte | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 Note
1Bh 1st 0 0 0 1 1 0 1 1
5Ch 2nd 0 1 0 1 1 1 0 0
3Fh 3rd 0 0 1 1 1 1 1 1
4Ch 4th 0 1 0 0 1 0 1 1
43h 5th 0 1 0 0 0 0 1 1
Ps 6th 0 0 0 0 0 0 Ps Ps|00h=Ps=02h.
6th byte Bitl | BitO |Start write on top position
Ps = 00h: Cursor OFF
0 (Default)
0 Ps = 01h: Cursor blink
1 Ps = 02h: Cursor ON

When Ps = 1, the cursor blinks. When Ps = 2, thgocwvill continue to light up. Cursor at Ps = Qhwirn off.
BRe: YN OFRRERTRERELET,
Ps=bx I—Y/VZHBLET, Ps=2EX I—Y W3S LR ET, Ps = 0CH— Y VIRTHTLET,
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4-1-14. LCD CONTRAST & VFD BRIGHTNESS
Code: 1Bh, 5Ch, 3Fh, 4Ch, 44h, Pc, Pb

MSB LSB Table -37

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

1Bh 1st 0 0 0 1 1 0 1 1

5Ch 2nd 0 1 0 1 1 1 0 0

3Fh 3rd 0 0 1 1 1 1 1 1

4Ch 4th 0 1 0 0 1 1 0 0

44h 5th 0 1 0 0 0 1 0 0

Pc 6th 0 0 0 0 0 Pc Pc Pc|00h=Pc=06h

Pb 7th 0 0 0 0 0 0 Pb Pb |00h=Pb=03h %

Function LCD contrast and VFD brightness adjustment.
Pc set up the LCD contrast. (Table-38)
Pb set up the VFD brightnes§Table-39)
#This module doesn't set up VFD brightness. Pleasheasé&b = 03h.
B§RE:  LCDO=a NI ANEVFDOBEE A 3% E L £ T,
LCDD = M AMNE, PODE TR EL £, (Table-38)
VFDODOFEE X, PO TR EL £7, (Table-39)
AL CIXVFD O 3% E A4 I L7220 . PO IEPh=03R 3% E L T7ZS 0,

Table - 38
Pc LCD Contrast
00h -3
01h -2
02h -1
03h 0 (Default)
04h +1
05h +2
06h +3
Table - 39
Pb VFD Brightness (%)
00h 20
01h 40
02h 60
03h 100 (Default) 3
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4-1-15. USER DEFINED CHARACTERS
Code: 1Bh, 5Ch, 3Fh, 4Ch, 57h, Pf, 3Bh, Pn, 3Bh, PgBh, Pd ...

MSB LSB Table - 40
Code Byte Bit7 | Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 Note
1Bh 1st 0 0 0 1 1 0 1 1
5Ch 2nd 0 1 0 1 1 1 0 0
3Fh 3rd 0 0 1 1 1 1 1 1
4Ch 4th 0 1 0 0 1 1 0 0
57h 5th 0 1 0 1 0 1 1 1
Pf 6th 0 0 0 0 0 0 Pf Pf Pf=01h
3Bh 7th 0 0 1 1 1 0 1 1
Pn 8th 0 0 0 Pn Pn Pn P PnOOh = Pn= 1Fh (Pf=01h)
3Bh 9th 0 0 1 1 1 0 1 1
Pc 10th Pc Pc Pc Pc Pq Pc Pc R20h = Pc= 7Fh (Pf=01hX
80 00h= Pc = FF FFh (Pf = 02h)
3Bh 11th 0 0 1 1 1 0 1 1
Pd 12th~ Pd Pd Pd Pd Pd Pd Pg Pd 5 byte

Function Defines user-defined characters.
User-defined character that was defined will Ispliyed by the character code of the Pc. User-elgftharacter
font data to be secured on the RAM, are cleareggomyer-off. The maximum number of characters thatloa
registered in each font size is below. If the udsfined character is already registered in theipddont number,
to release that character and make a new useredefimaracter.
Pf = 01h: One-byte character 5x7 —  Maximum 32 characters
-Font size (Pf = 1), if you specify the 00h to tha@acter code(Pc), and then release the user-defireacter
that is registered with the given font number.
Pf=1(01h) :1Bh, 5Ch, 3Fh, 4Ch, 57Rf, 3Bh,Pn, 3Bh, 00h,3Bh
mre: AFEERLET,
EFRLIA I Pe O Fa—RICIVFRENET, ST 740 bT —X13 RAM _LICHERS D20, B
PR Z EOTHESNE T, K74 M AR TRECTEDRRDLFEUTLL T ERVES, fHESN= 7+
CIESICBEIAN R BERSN TV DG G BERS IV CW DN T E MR BR U T2 (N TR ATV E T,
Pf = 1(01H) : 5<7 dot 3CF 5x7 oK 32 T
- Fa—R(Pc)Z 00h (Pf = 1) {5 ELTZGA . FEESINZ 7 42 ME SISV TCO DN FERERL £
K
Pf = 1(01h :1Bh, 5Ch, 3Fh, 4Ch, 57Rf, 3Bh,Pn, 3Bh, 00h,3Bh
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Pf: Font size 74> hrA X

Pf=01h : One-byte character 5x7 dot

Pn: Font number” # > h& 75

00h = Pn= 1Fh (Pf =01h)

Pc: Character codes( =2 —NK

20h < Pc= 7Fh (Pf = 01h)

Pd: Font data” #+> b5 —#%

5 byte f = 01h)

MSB

[

T
Teleq
celed

geled
vered
geled

MSB

06h

05h

04h

03h

02h

01h

00h

LSB
SE55 %
2EB RS

Byte | 1| 2| 3| 4| 5

Data |[LFH 24i 44h 24h 1H
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5. ax7&#E%: CONECTER CONNECTION
5-1. RS232C TYPE (AH148AA/BA)
A& CN1:HEC3650-018010 EIAJ-2 or equivalent
CN2 : DSB5-09M1-KNR0-02 D-SUB 9pin male conneaoequivalent

EIAJ-2 DC jack

. ™

CN2

CN2 PIN B &

e B 84

@® ® PIN NO. Signal Name

RxD

TxD

GND

RTS

CTS

Ol |IN|O|O || W|IN|F

APN-4031 [32/46]



5-2. USB TYPE (AH148AB/BB)
AR CN1:UX60SC-MB-5ST USB Mini-B female connectarequivalent

CABLE CLAMP

CN1
CN1 PIN fid &
vES 554
PIN NO. Signal Name
1 Vcc (Vbus)
Plastic 5 D-
/ \ 3 D+
@ ® 4 NC
5 GND

CABLE SPECIFICATION

#2%% (Vbus,GND : AWG24
#81% (D+,D-) : AWG28

.- aLENAEFE
MINIBa9%: LI 7SI

TYPEAQRYB: AkL—F
1500mmt30

— @
™~ @

/A
5 @

<4— Plastic
@ ©)

® @
USB Mini-B USB Type A

PIN no. Signal name PIN no. Signal name

1 Vce(Vbus) |« 1 Vce(Vbus)

2 D- <+ 2 D-

3 D+ < 3 D+

4 NC 4 GND

5 GND SEHLL FGND
SHELL FGND
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5-3. BLUETOOTH iAP TYPE (AH148AC/BC)

AE

CABLE CLAMP

CN1 PIN fici&

Plastic

CABLE SPECIFICATION

/X
® @

m« Plastic

1500mmt30

CN1: UX60SC-MB-5ST USB Mini-B female connectarequivalent

CN1

o {54
PIN NO. SIGNAL NAME
1 Vcc (Vbus)
2 NC (D-)
3 NC (D+)
© 4 NC
5 GND

#21% (Vbus,GND) : AWG24
#2172 (D+,D-) 1 AWG28

B HEEDAELE
MINIBaxo%: L7 T IL
TYPEAORYA: ARL—F

«— @

™~ @

Plastic *ﬁ
@ ©)

® @
USB Mini-B

PIN no. Signal name

1 Vce(Vbus)

2 D-

3 D+

4 NC

5 GND
SHELL FGND

A A A

USB Type A
PIN no. Signal name
1 Vce(Vbus)
2 D-
3 D+
4 GND
SEHLL FGND
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Outer Dimensions

FIGURE-1

B aL

]
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Outer Dimensions

RS232C TYPE (AH148AA/BA)
®

USB TYPE (AH148AB/BB)

© comecr
Qreey

APN-4031 [36/46]

FIGURE-2



RS232C Type (AH148AA/BA) Block Diagram

FIGURE-3

CN2
RxD RS232C RxD
TxD Driver IC TxD FSTN-LCD
RTS RTS 5X 8dot
CTS Flash CTS 20digits 2rows
2Mbyte €
CPU
Clock
16MHz
RESET
—>
IC
CN1 DC-DC || for Logic
I 3.3V
5V Back light LED
GND —
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USB Type (AH148AB/BB) Block Diagram

FIGURE-4

CN1
D+ < - D+
D= D— FSTN-LCD
5 X 8dot
Flash ..
P 20digits 2rows
2Mbyte CPU
Clock |
16MHz
RESET —¥
1C
DC-DC »-| for Logic
I 3.3V
Back light LED
5V
GND ]
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BLUETOOTH(IAP) Type (AH148AC/BC) Block Diagram

Y

gt
Bluetooth RESET
IC
Flash
—
? ? 2Mbyte
RENEW LAUNCH Clock | 5
Switch Switch 16MHz
DC-DC »-| for Logic
3.3V
CN1 l
5V
GND |__

CPU

RESET
IC
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FSTN-LCD
5 X 8dot
20digits 2rows

Back light LED
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6. fRAE WARRANTY
PRAEIAE B AL AT 12 1 AEET 5,
This display module is guranteed for 1 year afterghipment from FUTABA.

7. BENEEORFHERT, BHITIROERER
CAUTIONS FOR DETERMINING AND EXPORTING REGULATED GO ODS OR
SERVICES

ARBL G E, BT~V E 2 B s L O 51 5 A B O HiH_ o

(% 75) BT HERE 2 L0 F A3, D HEE D 2 (RN ER L= 580 i A1 B T2 OB E 0% - M LD
RESNET,

A A B A AR e TH R AR B AP E E LTI, BARIC T%- IR HIE A BRRV 5 8412 L
HEZ DWW TH REREORLE TSI DD WD THER A BV L BT ET,

Fo. TORER MBS CTo i Foe % O L EL O TRV HL BT E T,

This product does not correspond to the goodsreices regulated by Japarf-oreign Exchange and Foreign
Trade Law. If this product is combined with otheoghucts in order to make equipment, whether thislpet is
regulated or not is judged by such newly made eqgeig. We ask you to determine by yourself whether t
equipment corresponds to the regulated goods whiepitoduct is incorporated in the equipment. e alsk you
to confirm that this product will not be incorpaedtin any weapon or used for manufacturing any weap

If you export or re-export this product, we recomishgou to adopt measures for appropriate expodguhares, if

any

8. IEEXT> ENVIRONMENTALLY CONSCIENTIOUS
ABLEIX ROHSTHE Al T,
This Module complies with RoHS Directive.

8.1 EU ROHS¥E4IZx}L T With respect to EU RoHS Directive

GAEIEWE THD 6 WHE (WRIV L, Affizas, g, KR R RE T ==/ 45

(PBB¥) . RV R 7z =)L —F L JH (PBDE$H) ) 7% ROHSHE 1T HLE S AFFAHI

LUF 3O, A ERIME RIS LET

EU RoHSHE 4 Dl FIBRIMZ DWW TiE, EU ROHSIR S 5 45ICHET DL ORI R LR E T,
The contained amount of six prohibited substaneekis 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 Articlededtt) RoHS Directive.

8.2 HEROHS (ZxfL T With respect to Chinese RoHS

GAEIEWE THLME (IRIV L, Aftizes, §h, KR, R RE 7 ==/VHH
(PBBJ) . RV EALY 7 ==L = —F ¥ (PBDEH) ) 28 HEROHSIE £ 1T BLUE SN D FFAE
LIFER0ET,
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