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10 CS DVDD 19
11 SCLK DGND 18
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YN HETEEBLRDOEREFTNTHE L,
- FT232HL &U ADS1262 [T L TIEHIEE L TS 7Z&n
* ADS1262 {39 2T R D SSP-61 &5 By FAMAIMR 2] L TR g 2 K TRE L
£7
http://www.sengoku.co.jp/mod/sgk_cart/detail.php?codeZSSLW—64KY)
- HEMICE A IX AR (31,02,03 (Short) J4 (Short) ) . EEJR#EE : i@% USB 5 V. IC3.3V
it 1]
FT232HL C 12C/SPI @15 fifi FH > FE
* FT232HL @ 7 A /3—(% FIDI £ (KA EFOridmidi HICRE) O AFTEET,
(http://akizukidenshi.com/catalog/g/gK-06503/)
c TNA ARG ANR—% A A b—/L : http://www.ftdichip.com/Drivers/D2XX.htm
ZIT, VA=A REMEH
http://www.ftdichip.com/Support/Documents/InstallGuides.htm
- FIDI #:232fE LT\ % FTD2XX 74 77 U OBI%L (Software  Application Development
D2XX Programmer's Guide) (AN255 ZH) 2,
From the PC side, the device can communicate in two ways:
Virtual COM Port (VCP) ##5¢, 12C EifEE— N2 mEE (4B L)
D2XX Interface Z i (5 [E3%R) D2XX (DLL) BE%ZfEM 4%
cUSBHEHfT DL i 2= =P LU TRz ary ha—F—|C
[USB Serial Converter| & 73—  (COM/LPT) {Z [USB Serial Port (COM25) | NERI LD,
* D2XX_Module.bas (Z FTD2XX.DLL H12& 5 B2 HE S5 -
Public Declare Function FT Open Lib "FTD2XX.DLL" (ByVal intDeviceNumber As Integer,
ByRef IngHandle As Long) As Long 72 E#Z2DE RV 1T 5, AT M -
FT OpenEx ("FTXQIKRW", 1, ftHandle)
FT_ResetDevice (ftHandle)
FT_SetBaudRate (ftHandle, 115200)
FT_SetTimeouts (ftHandle, 1000, 1000)
FT_SetBitMode (ftHandle, &HO0, &H0)
FT_Write (ftHandle, mData (3), 3, dwNumBytesSent)
FT_GetBitMode (ftHandle, BytesReceived)
FT Close (ftHandle)
* FT232HL & O/3 A2 %BA< @ FT OpenEx fin 5 /] (7 /34 2O E5IEERAIEE) 75
OpenEx (Serial Number, FT_OPEN_BY SERIAL NUMBER, &ftHandle)
1)
ftstatus = OpenEx ("FTXQAVR7", 1, ftHandle)
TR &, FFFZ/ N> RVE S ftHandle 2 B TE 2, [RHST 28 71X« fistatus = FT_Close
(ftHandle) ]



http://www.ftdichip.com/Drivers/D2XX.htm

Z . SerialNumber (3% 7 }‘” FT Prog”

@ EEPROM | & Flash ROM

(THZH)

B B2 - B

File Devices Help

=" Pr @
Device Tree Property Value
% Device: 0 [Loc ID:0x113]
¥ Manuf FT
e T EEPROM tanufacturer I

1._KesefDevice(fiHandle)

[ET_SetBandRate(ftHandle. 115200)
[ET_SetTimeouts(ftHandle. 1000, 1000)-
[FT_SetBitMode ftHandle, &HO, &HO)-

4= Chip Details Product Description:

@-=p USB Device Descriptor USB <-> Serial Converter ET_Ws mData(3), 3,
@-=p USB Config Descriptor
_ =5 USB S\ﬂ"ggDeSCﬂ;:ors Serial Number Auto Generate Serial [FT_Ge(BitMode(Handle, BytesReceived)-
$ Manufacturer Serial FTY3RNT4 or FT T Close(ftHandle)
=) ProductD

% - FT232HL & 032 %< : FT _OpenEx &% £ (731 2EDERIRHTE) 35
per

-l Save As Template rial Number OpenEx(Serial Number, FT_OPEN_BY_SERIAL NUMBER, &ftHandle)-

Apply Template » .

e serial number to be programmed into the EEPROM. I

le serial number text box is left blank, FT Prog will

nerate a unique serial number for each device

kemnatively you can specify the first two characters of the

rial number in the prefix box and FT Prog will generate

ke rest. Max number of characters is 16

§> Re-Scan Device
@, Cycle Port

¥ Program Device
X

Fﬁ%é FEFICNY FLES ftHandle %E’z«%fé‘f 5. [MET 5T ftstatus =

Erase Device FT Close(ftHandle)]

Close Device levice Outout

[Read EEPROM Device 0
d

- 5< &, Program Device # f f@k' SerialNumber 7 E%ﬁ#h B Se!;qllw\”qml)egaxr‘&

0000 0000 0000 0000 0000 0000 c:uo

28: 0000 0000 0000 0000 0000 0000 0000 0000
0030: 0000 0000 0000 0000 0000 0000 0000 0000
: 0000 0000 0000 0000 0000 0000 0000 0000
: 0000 0000 0000 0000 0000 4800 0000 0000
: 0000 0000 0000 0000 0000 0000 0000 0000
0050: OAO3 4600 5400 4400 4900 3203 5500 5300
0058: 4200 2000 3C00 2D00 3E00 2000 $300 6500

[Hegz= t0nE

S 1/5 | XFH: 923 [P BAE | WAE-R
Ready

¢ EEPROM % [l & | Enabled/ TH 27 U » 7 LT,
Program Device & 9" & {ERL 41, RKm S 415 (ex.,” FTXQAVR7” ), FT_Prog D&% iE % Auto
SerialNumber Enable {2 L C3< &, Program Device % i 48 (Z SerialNumber 7% 8387 & i1 %
DT, HETHEAEIE Auto DT = v 7 24T,
SerialNumber 7% 7E 1% I3 PC AR D |
PC/Z Y P =W RFITNRA AR =Ty — /2= N=H L TR Aay hun—7
—/USB Serial Converter[USB Serial Port (COMxx) & 2/~ SV D J/GEM/T SA A A X >
A XA [DAE : USB¥VID 0403&PID 6014¥FTXQAVR7 @O F¥LLF D 8 7 # TERRIND

(FTDIBUS¥VID 0403+PID 6014+FTY3RNT4A¥0000) ,

+ SerialNumber % V% & 43 1% : FT _OpenEx ("FTY3RNT4", 1, ftHandle) & 725,
If FT_OpenEx ("FTY3RNT4", 1, ftHandle) <> FT_OK Then -,
B
ftStatus=FT_ OpenEx ("FTY3RNT4", 1, ftHandle)

FATT 5 & fiHandle fEZ S TX 5,

s D2XX T, TAA AUy b AR Lb— MRE, BERSBHIRIFR 2R ET S,

- 12C ®i@EfFI213X MPSSE(TAG, SPI, 12C) Z 2% /514 & Bit-Bang Z W2 5L &M H

HIE MPSSE (12C) IZRF Il 72 i 5 28 & 5 DU TR WO T NESTCIN o0

H i C X % Bit-Bang 75,
* AD(0-7) ® 5 % ADO(SCL) . AD1(SDA) zfi9 %,
AD R— b DO A% E & FEFIH Bit Bang £ — FORET :
ftstatus = FT_SetBitMode (ftHandle, &H3, &H1) 'Set:AD0&1_Out, Other In, Asynchronous Bit
Bang Mode (D2XX £ )
ftstatus = FT SetBitMode (ftHandle, &HI,
Bang Mode

USB String Description/SerialNumber

- =
— —

&H1) 'Set:ADO_Out, Other In, Asynchronous Bit



-AD&ﬁﬁ~bm@&ﬁ-
/17— % % mData(0) |Z3#iA T : mData(0)=&HO0 (or 1, 2, 3)
ftstatus = FT_Write (ftHandle, mData (0) , 1, dwNumBytesSent)
mData (0) IZEIAENTZ 1 XA NOT—FRH I b,
« AD AJJAR— b6 OFEHL -
ftstatus = FT_GetBitMode (ftHandle, BytesReceived)
BytesReceived (Z 1 /3o b DN A D : SDA(ADD (T F2nH 2 FHD bit THDY
BytesReceived&$H2 (Z &> T, 1 bit D SDA T —HF N2 HiLD,

* FT232HL & /XA % B < 121X FT OpenBx a5 ZfEH (734 2O EBIFE#ATEE) 3
% OpenEx (Serial Number, FT_OPEN BY_SERIAL NUMBER, &ftHandle)
f4r. BB fistatus = OpenEx ("FTXQAVR7", 1, ftHandle)
TR E .| FFFIC N RS ftHandle 2 BUG TX %, [T 28 T fistatus = FT Close
(ftHandle) ] 7’17 7 A& THEIZ BT _Close fii g 2478 CH.
F—=T LI ER RO =T o m T T —L RV FETINEE A,

DL EOBRENIER THILL,
ftstatus = FT_SetBitMode (ftHandle, &HFD, &H1)
'Set:SCL (AD0/2/3) OUT,SDA (AD1) IN, 00001101
FATHRIZ
ftstatus = FT_ WriteByte (ftHandle, &HD, 1, dwNumBytesSent) 'AD3,H; AD2H; ADI,L;
ADO,H (1101)
720 #3247 S, FT232HL £ B 78 AD3H; AD2,H; ADOH (272> TV % 5 % [ilgh
DT RS, [FHkIZ
ftstatus = FT WriteByte (ftHandle, &HO, 1, dwNumBytesSent)
AT SH T, AD3,L; AD2,L; ADO,L (2725 T % H 4 g T F S,
- fistatus = FT WriteByte (ftHandle, &HS88, 1, dwNumBytesSent) % & L CWET, Z 2 TliE
&H88(10001000) 73 AD7 ~ 0 ([ZH A SnEd, AN/MOIETORESNTNT, ATk
EOENCHL A LEY E LTHERINET,

LI D5y -

ftstatus = FT_WriteByte (ftHandle, &H88, 1, dwNumBytesSent) 'SPI Close
ftstatus = FT_WriteByte (ftHandle, &H80, 1, dwNumBytesSent) '1000 SPI_Start
Wdata = &H46: Call ADS_SPIWriteData

Wdata = &HO: Call ADS SPIWriteData

Wdata = &H78: Call ADS_SPIWriteData

ftstatus = FT_WriteByte (ftHandle, &HS88, 1, dwNumBytesSent) 'SPI_Close
TIEAT (+) ZIn7, (=) Z I8 IZHEL TWET,

E/aN

ftstatus = FT_WriteByte (ftHandle, &HS88, 1, dwNumBytesSent) 'SPI_Close
ftstatus = FT_WriteByte (ftHandle, &H80, 1, dwNumBytesSent) '1000 SPI_Start
Wdata = &H45: Call ADS_SPIWriteData



Wdata = &HO: Call ADS_SPIWriteData

Wdata = &H50: Call ADS_SPIWriteData '&H50 (2.5sps) /&H52 (10sps)

ftstatus = FT_WriteByte (ftHandle, &H88, 1, dwNumBytesSent) 'SPI Close

WAy T, B— R 23 E TPGA(X 32), 2.5sps ZaxiE L TWET,

ZHUIATIE 2.5V ZHMNC LT 32 5 LTV DD TR 2,495 ~ 2.505V OHFPHIZ A - T
BRWGEITRV N TLENET, &H50 Z&HB0 IZEEWZ D LT 0TI LA 0T
TAREMTIREICR D £,

ADS1262 B 7 v 77
@OV -+ > b Command :
* Write (06h)
QMIE SR E WREG : %14 Register % ; 02h (42h), 03h (43h), 05h (45h), 06h (46h) .
« Write (42h, 00h, 00h) : A > ¥ —7 = — AFRE
« Write (43h, 00h, 40h) : &— R 0 &%, 1 [EHIE
- Write (44h, 00h, 80h) : £— K 1 #% &, Digital Filter:Sinc1 (00) /2 (20) /3 (40) /4 (60) /FIR (80)
+ [Write (45h, 00h, 50h) : &— K 2 3%E, TM H;PGA (X 32). 2.5sps]
[Write (45h, 00h, 51h) : E— F 2 &% &, TM H;PGA (X 32). Ssps]
[Write (45h, 00h, 52h) : “E— F 2 % &. TM H;PGA (X 32). 10sps]
[Write (45h, 00h, 80h) : E— N 2 3% . TS H;PGA Bypassed, 2.5sps]
[Write (45h, 00h, 81h) : E— N 2 @&, TS H;PGA Bypassed, Ssps]
« [Write (46h, 00h, 78h) : TM H A JJEXE. In7 P, In8 N {f ]
[ - Write (46h, 00h, 9Ch) : TS HIAJJa%E. In9 P, Analog GND_N { j]
[Write (46h, 00h, 9Ah) : TS FIAJE&E. In9 P, InCOM_N fif ]
@ 1 [alEBA %k Command :
* Write (08h)
@7 — % HtHl Command + Read : (GAIEBALATL . AHUZ TS 2 RERIREZIZFE AT D)
» Write (12h) +Read (4 bytes;32bit)
® WETS., @Dy L
®27 v (SCLK) DX A 7
+ Write: SCLK T If{Z Dout (PC |22 % 5. C; AD 7>& Din) |Z Data % 3% E/SCLK | FFIZEIA
* Read: SCLK 71 Kf(Z Din (PC ffl|»> 5 K. CT;AD 7> 5 Dout) <~ Data 7% & Z3R/SCLK | KFlZ Din
@ Data ¢ HX
- EidmaECS | (SPILAXZ— 1K) & CS T (SPI#&T) THATe : 1 mak(E - =13
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Figure 1. Serial Interface Timing Requirements
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}‘_ tD(SCDO) kthSDOZ)
DOUT/DRDY 4\’_(;’_:'\( ms8_| X X X X X X X —

tocspo) —» ‘4— —> }47 thscoo)

(A): If new ADC data is ready since the last operation, DOUT/DRDY is logic low during this interval.
Otherwise, DOUT/DRDY can be logic high or low depending on the previous state of the pin.

Figure 2. Serial Interface Switching Characteristics
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OPCODE

low.

(register address = 02h)
TS may be tied low. If CS is low, DOUT/DRDY asserts low with DRDY.

In Continuous Conversion mode, DRDY returns high on the first SCLK falling edge of sending the opcode. For Pulse
Conversion mode, DRDY stays low until the next conversion is started.

Read ADC1 command byte = 12h or 13h, Read ADC2 command byte = 14h or 15h
DOUT/DRDY is driven low with DRDY, If a read operation occurs after DRDY falling edge, then DOUT can be high or

The STATUS and CRC/CHK bytes are optional.

Figure 91. Read Data by Command

5w
@
SCLK
DIN /< OPCODE @
——  HIZ
DOUTDRDY —— 1 Don't Care STATUS Data 1 >< Data 2 Data 3 >< Data 4 >< CRC/CHK
ADC2 Data Bytes T apc2 (oon)
1
Optional ) ADC1 Data Bytes Optional
0=o0ff 0=o0ff
1=0n 1=0n
STATUS bit 2 of INTERFACE CRC[1:0] bits 1:0 of INTERFACE

(register address = 02h)

850 x 11.00in

“

Table 29. ADC Commands

DESCRIPTION

OPCODE 1 BYTE

OPCODE 2 BYTE

NOP

N Operation

0000 0000 (00h)

RESET

START1

STOP1

START2

STOP2

Reset the ADC

0000 011x (06h or 07h)("

Start ADC1 Conversions

0000 100x (88h or 09h)"

Stop ADC1 C

0000 101 (0Ah or 0BH)"

Start ADC2 Conversions

0000 110x (0Ch or 0Dh)!"!

Stop ADC2 C:

0000 111x (0Eh or OFh)(")

RDATA1

RDATA2

Conversion Data Read

Read ADC1 Data

0001 001x (12h or 13h)!"

Read ADC2 Data

0001 010x (14h or 15n)"

SYOCAL1

SYGCALT

SFOCAL1

SYOCAL2

SYGCAL2

SFOCAL2

Calibration

ADC1 System Offset
Calbralin _

00010110 (16h)

ADC1 éyslem Gan
Calibration

00010111 (17h)

ADC1 Self Offset
Calibration

ADC2 System Offset
Calibration

-DDDW 1011 (18h)

0001 1001 (19h)

ADC2 System Gain
Calibration

0001 1100 (1Ch)

ADC2 Self Offset
Calibration

0001 1110 (1EN)

RREG

WREG

Register Data Read and
Write

Read Registers

Q01r rrrr (20R+000r rrery=

000n nnnn

Write Reglsters

610r rrre (40h+000r rrer)2

000n nnnn®

(1) x = do not care
(2) rom = register address

(3} nnnnn = number of registers to read or write minus 1

9.5.1 NOP (no operation) Command
The NOP command opcode is 00h. Hold the DIN pin low for the NOP command.

9.5.2 RESET Command

-10 -
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956 RREG Command

The RREG command is used to read the device configuration register data. The register data may be read one
register at a time or read as a block of register data. The starting register address may be any register in the
map. The RREG opcode consists of two bytes. The first byte specifies the starting register address: C01r rrrr:
where r T is the starting register address. The second opcode byte is the number of registers to read (minus 1)
0C0n nnnn: where n nnnn is the number of registers to read minus 1. After the read command is sent, the ADC
responds with one or more register data bytes, most significant bit first. If the byte count exceeds the last register
address, the ADC begins to output zero data (the address pointer does not wrap). During the register read
operation, if ADC1 data is ready, the conversion data is not loaded to the output shift register to avoid data
contention. However, the conversion data can be later retrieval by the RDATA1 command. Once the register
read command has been started, further commands are disabled until one of the following conditions:

1) The read operation is completed

2) The read operation is terminated by taking CS high

3) The read operation is terminated by a serial interface auto-timeout
4) The ADC is reset by toggling the RESET/PWDN pin

Figure 103 depicts a two register read operation. For example, the required opcodes to read data from two
registers starting at register MODE2 (address = 05h) are: OPCODE1 = 25h and OPCODE2 = 01h. Keep the DIN
input low after the two opcode bytes are sent.

cs m

1 g 17 25
SCLK

DOUT/DRDY —< CONT CARE >( DONT CARE >< REGDATA 1 >< REG DATA 2 >7

DIN /< OPCODE 1 X opcobE2 )

(1) TS can be sat high or kept low between commands. If kept low, the command must be completed.

Figure 103. Read Register Sequence

AkER @

9.5.7 WREG Command

The WREG command is used to write the device configuration register data. The register data may be written
one register at a time or as a block of register data. The starting register address may be any register in the map.
The WREG opcode consists of two bytes. The first byte specifies the starting register address: 010r rrrr: where r
i is the starting register address The second opcode byte is the number of registers to write (minus 1): 000n
nnnn: where n nnnn is the number of registers to write minus 1. The following byte(s) is the register data, most
significant bit first. If the byte count exceeds the last register address, the ADC ignores the data (the address
pointer does not wrap). During the register write operation, if ADC1 data is ready, the ADC blocks the loading of
data to the output shift register. However, the conversion data can be retrieved later by the RDATA1 command.
After the register write command has been started further commands are disabled until one of these conditions
oceur:

1) The write operation is completed

2) The write operation is terminated by taking CS high

3) The write operation is terminated by a serial interface auto-timeout
4) The ADC s reset by toggling the RESET/PWDN pin

Figure 104 depicts a two register write operation. For example, the required opcodes to write data to two
registers starting at register MODE2 (address = 05h) are: OPCODE1 = 45h and OPCODE2 = 01h.

DOUT/IDRDY DON'T CARE DONT CARE DON'T CARE DONT CARE

DIN OPCODE 1 OPCODE 2 REG DATA 1 REG DATA 2

(1) CS can be set high or kept low between commands. If kept low, the command must be completed.
Figure 104. Write Register Sequence

In the above example, the MODE2 and INPMUX registers are modified. Typically, register changes take effect

immediatelv after the data is written However if the reaisters are nart of a aroiin then the data is written onlv

-11 -
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Table 30. Configuration Register Map

Abc | GROUP ‘ ‘ ‘ ‘ | ‘
ADDR | REGISTER |DEFAULT | RESTART | UPDATE |  BIT7 BTG | BTS | BIT4 | BT3 | BT2 | BT1 | BITO
oon D xdh DEV_D[20] REV_ID40]
0th POWER 11h 0 0 0 RESET | 0 [ 0 [ VBIAS [INTREF
02h | INTERFACE |  05h 0 0 0 0 Tve ‘ STATUS | CR[10]
03h MODEO 0oh ADC1 | Groupt ReFREV | RN CHOP[1:0] DELAY[3:0]
04| MODE! 8h | ADC1 | Groupl FILTER20] [ seADC | sePoL | SBMAGL20]
05n | MODE2 Gan | ADCI | Groupl | BYPASS | GAINZ0] DR[30]
06h | INPMUX 0th__| ADC1_| Groupt MUXP[3.0] MUXN[3.0]
07h | OFCALO oon OFCT0]
08n_ | OFCALI oon OFC[15:8]
0oh | OFCAL2 00n OFC23:16]
0Ah FSCALO 00h FSC[7:01
0Bh | FSCALI o0n FSC[158]
och | FScA2 40n FSC[23:16]
0Dh | IDACMUX | BBh | ADCI | Group? MUX2[30] I MUXI[30]
OEh | IDACMAG | O00H | ADCT | Group2 MAG2[3.0] | MAGI[3.0]
OFh | REFMUX | 00H | ADCI | Group2 0 0 RMUXP(20] T RMUXNI20]
10n TDACP 00H ouTP 0 o | MAGP[4.0]
11h TDACN 00H ouTN 0 0o | MAGN[40]
2n_| GPIOCON | 0oH CON[Z:0]
13 | GPIODR | O0H DIRT70]
14n_ | GPIODAT | 00H DATIT0)
15n | ADC2CFG | 00H | ADC2 | Group DR2(10] T REF2120] I GAIN2[20]
16h | ADC2MUX 01H ADC2 Group MUXP2[3:0] [ MUXN2[3:0]
17n | ADC20FCO | 0oH oFC2[7.0)
1en_ | ADC20FC1 | _0oH OFC2[158]
1oh | ADC2FSCO | 00H FSC217.0]
1Ah_ | ADCZFSC1 | 40H FSC2[158]

File Edit View Window Help

ADS1262 ADS1263
sowti.com

9.67 Input Multiplexer Register (offset = 06h) [reset = 01h]
Figure 111. Input Multiplexer Register (INPMUX)

== 5 5 5 3 2 T P
I VOXPED] T e
[ RW-0n RW-0th

LEGEND: RIW = ReadMWrte; R = Read only, -1 = value aflr reset
Table 37. Input Multiplexer Register (INPMUX) Field Descriptions

Bt [Field Type [Reset | Description

T4 | MUXPE0] Rw - fon Positive Input Multplexer
Selects the positive input mutiplerer
10000: AINO (defaut)
0001: ANt
0010 AN2
0011: AIN3
0100: ANe
0101 ANS
0110: ANG
0111: ANT
1000- AINS
1001: AING.
1010: AINCOM
1011: Temperature sensor moritor positive
4100: Analog power supply monitor positve
1101 Digial power supply monitor postive
1110: TDAC test signal positve:
1111 Float (open comnecton)
30 |MUXNGO] RW [ Negative Input Multplexer
Selects the negativ input muliplexer.
0000: AIND
0001: AINT (Gefaut)
0010: AIN2
011: ANG
0100 AINg
0101: ANS

1011: Temperature sensor monior negative
1100: Analog power supply monitor negative:
1101: Digtal power supply monitor negative
1110: TDAC test signal negative

1111: Float (open connection)

12 -



'RREG: L VA Z N (RET —# TiE/ew) OFEGE ; REMHERICHEMN T2
ftstatus = FT_WriteByte (ftHandle, &H88, 1, dwNumBytesSent) '1000 SPI_Start
ftstatus = FT_WriteByte (ftHandle, &H80, 1, dwNumBytesSent) '1000 SPI_Start
Wdata = &H23
Call ADS_SPIWriteData
Wdata = &HO
Call ADS_SPIWriteData
ftstatus = FT_WriteByte (ftHandle, &H80, 1, dwNumBytesSent) '1000 SPI_Start
BytesReceived = 0
Forn=1To 8

ftstatus = FT_WriteByte (ftHandle, &H81, 1, dwNumBytesSent) '0000

ftstatus = FT_WriteByte (ftHandle, &H80, 1, dwNumBytesSent) '0001'

ftstatus = FT GetBitMode (ftHandle, mData(n) ) 'lbit Data

BytesReceived = BytesReceived * 2 + (mData(n) And &H2) /2 'G5 —# #{E5
Next n
ftstatus = FT_WriteByte (ftHandle, &H88, 1, dwNumBytesSent) 'SPI_Close
BytesReceivedl = BytesReceived ‘L ¥ A X H D 8bit 7 — ¥

- 13 -



