WRAREY 7Y 7T atk vy
D= y
RIANRY T NI T

B E

B
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1 ([FE®IZ

ANXZEE. USBTNARITHRIREAKXT—2Y>T5—1%. Ubuntu 14.04 LTS IZTENMESE ST
IZERLEERSA NIzl L5 D T,

CDOXETIE.FSANVIRIITELUVSA TSI EHRIMLTUITDS /NyTr—JEFUET, Tz,
BRI T—2Y > TS5—RS4/\Y TRz 7 DI EEHIZUITDS FSA/N\EFUET,

RAEDUITDS/\YTr—Y D& $i/\—23>[31.00T, ZOMTIL. Ubuntu 14.04 LTS
3.13.0-24-genericlCH L TWET , KETIE. A—RILN—V3 0 RELDEHSERITH-O. UT
DRETAVET . BEANZHRAB R TS,
xiL EBERXFS
<KERNELRELEASE> 3.13.0-24-generic

2 ENMERMRIRIE

Ubuntu 14.04 LTS 3.13.0-24-generic 64bit CEI{EEHEER, !

TG T —R3ENAFIRERIZTA—HILN—RTFARIIZREETDHTANMIBNT,. T TE
E1024Mbps FTENMEZX MR,

1 Ubuntu 14.04 LTS AN DIRETOEEIIEREZRTY .



38  TALIRIIZ7AIVEER
tar+gzip [CK O THER SN T —HhATEBELI=TALIN)IT7AILDEREIE. LTDOKSIZHEYET,

vibi-usb3-hnux/
I

+Makefile

+VERSION USTDS 7 \Wwh—/\—2a>

+doc/
|
+manual_9277 DRV .doc E@lEiEZE ( MS-WORD 7= )
I
+manual_9277 DRV pdf EdfEiEAZE ( PDF #42)

_%j
g

+Makefile USTDS RS/ 3E JLE FADMakefile

|
+udtds.c USTDS F5A/\)—RX 771 )L

xamples/
|
+Makefile 7))L TO5SLE )LRFAMakefile

|
+e Y INTNYSL (CY—R)

_____(%______

+include/

[

| +udtdsioh UTDS F54/\I/O abA—/La R I7 ()L

[

| +udtdssdhh BRI T—4 92 F5—DH Ty T—4D
| ANYE TA—IIRNEEI 7L

|

+Makefile 54 735")E JLE FAMakefile

|
Hibtds.c 4735 J—RT7AIL



4 A—4FTNNED2—II

4.1 AO—FTLES21—ILDER
(a) vlbi-usb3-linux.tar.gz ZEBEAL T vlbi-usb3-linux [ E19 5,

# tar xvfz vlbi-usb3-linux.tar.gz
# cd vlbi-usb3-linux/

(b) EDa—ILEBE AR LT B, COBSAITZ)EREBFICEILR, AV A—=ILENFET,

# make

# make 1nstall

(0 FINAR/—FZERT S,

cd /dev
mknod —m 666 u3tdsO ¢ 180 222

TFINARTF7AILIE, /dev/u3tds0 EEYET , £L Linux £ T udevd AEIELTUL\SIEE L
TINAR/—FREERTEIDEIIHYELTA.

d Ea—I)LEO—KT 5B,
# insmod /lib/modules/<KKERNELRELEASE>/kernel/drivers/usb/misc/u3tds.ko

5 AVAM=ILTEHIFAIL
make install #E{TTBEICEO>TRDIFZFAILEFNENRIZAVR—ILLET,

tds.ko /lib/molules/SKERNELRELEASE>/kernel/drivers/usb/misc/u3tds.ko
tdsio.h /usr/include/sys/tdsio.h

tdssdh.h /usr/include/sys/tdssdh.h

libtds.so /usr/local/lib/libtds.so



6 TINMAR/—F

6.1 TINMR/—FDERL
mknod ATUREFERAL. TNAR/—FEERLET,
TNARIZIFENY L TOENDADY—FEEIL180 TT, I/ F—FBF(XEFEL2220FY HTHIE
9, HLLinux L Tudevd BNEMELTVWBHZEIETNAR/—REERTIDEIHYEE A,

# cd /dev
# mknod -m 666 u3tds0O ¢ 180 222

TNAREREFOOT ICUTVIT DDAV E—ONRRSINEZHE T BENDTSFT—F SN
BYHBTONTUVEY . ZDGEIE, RETHRAT HHMIEHNBEIZGYET,

1. The minor number is dynamically allocated. It is recommend to use udev.

2. Could not allocated the expected sequence number of minor. Please re-create device

node yourself.

6.2 BINHBERADRIE
ERALE. £{DLinux T4AMEa21—3> A=AV T4TL—230 T 6.1T NI R/—FD
R TRETOIVAMFT—BEBTDIVETHTONET . L. ULTOVWTIAHADERETTIE. &
—HARET S -HI—FRTREABETT,

(a) A—RILAVT4JL—32USB DYNAMIC MINORS Alenable DI5&
A—I)aA2 T4 L—30USB DYNAMIC MINORSHYenable Di5& (. USTDSKSA /AN E
RTDHHEIAFT—BES DI L T222[3FHSN. BMBEYETHTOIET . ED=H. T
INAR/—FEFRRNAEBLTELIEATEFE A

_ A=AV T4T L= a3V DR A E
H—RINaAr T4 L—aviE, 58— I RTLED
/boot/config- <KKERNELRELEASE> &EWST7A L CHERTEEY,
VT4 L—2arv N BRMOEE . LTOLIIIRBRINTLET,
CONFIG_USB_DYNAMIC_MINORS=y
aV74L—2av BAEMDIFEE . UTOKIIZEBREINTLED, HELLUIT7A LRI RAFE
LEEAS
# CONFIG_USB_DYNAMIC_MINORS is not set
_ IR AE
udevd DERAZEHLEELELET ;udevd ZHEATEHIILETTNAR/—FDBHERETVET,



M) 3rd /18S—FT4BDUSB TNARRSANEHERBIN-BES

E—PC L£T.3rd N—T4ENDUSB TNARARSANEFASINIGET. hD. ZOUSBT /A
ARSAINM222DIAF—BEEZERLIGEEL. V1T —BEHNEELET,

_ WA E

TINAR/—RFOBERETVET . THAARICEVETON YA T —BE X TN\ REHKEFODO
I THERTHIENEEET,



7 VATLA—NAUE—T1—R
71 YR—FLTWELRTLI—L

1 open()
2. close()
3. read()
4. ioctl()
7.2 YATLa—IL{ERS

UTFIZ, &L ATLI—ILOFERGIZTRT IR L TOVEWLAIZELTIE, Ubuntu 14.04 LTS
DS AT LO—)LDEREITELTLNS,

1. open()
TINAREF—TUL TFAITARY)TRERT  BIBUSIET NARE . A—TUE—FZIETE
THOUTNAREIFZABLERTHAD T, A—TUE—FIX O_RDONLY %#8E T %,
(fs= A1)
int fd;
fd = open(”/dev/u3tds0”, O_RDONLY) ;
2. close()
TNAREIO—XF 5, 5I1HUZIE 1 D openOTRENF=T7AILTARIVTBERET 5,

(=B

close(fd);



3. read()
A—=TULE=TINAADGL, T—EEHRAAL, 5IHIZIE 1 D open) TRENF=T7AILT 4RIV
TR, T—RRHABRAINVITTDTERLA, FDNYIT7HA XN M) FIRTET S BRI
HRAENF=T—E3H A X () HNiREN S,

(E A

int nread;
unsigned int buffer[1024];
int nbyte = sizoef (buffer);

nread = read(fd, buffer, nbyte);

4. ioctl()
TINAADEFRIZEZTS.FE 1 318IZIE 1 D openO TRENF=TF7AILTARIITR, E 2 5l
BUZIZITORNEEFE. B EIZIGLTE 3 5IBUBICEDIREC LI BERNTA—FZIBET 5,

o #Ht
TINAARZANRANTA=EZ LT B, 5 2 518IC1F TDSIO_INIT ZHEE T S.
COREFERITIHE UTOREICGD,
— FYURIEBERENGSNTOGRIVRE (4 SH)
— EVMIERENGRSN TULVELVREE (4 BHR)
— TAIVEEIRBERENGSNTOVELVRE (4 B5R)
— YTV T RRBBENGESNTOELKE (4 S])
— 1PPS RHAAGSN TULVRLVREE (4 BH)
— BFZIBRENGEINTULRLVKREE (4 S)
— I5—1FEHREVEVILIZRE (4 B ])

(2 AHI
ioctl(fd, TDSIO_INIT);
® H JS—FIFO )7
Yo T5—LM FIFO 2979 %. % 2 51%12(& TDSIO_BUFFER_CLEAR #$&8E Y
%o
(= AHI

ioctl (fd, TDSIO_BUFFER_CLEAR) ;



® 1PPS [E#A
S8R 1IPPS ANEB~DRERIEAZITI. 5 2 513I(E TDSIO_SYNC_1PPS #$6%E 9 %,
SER 1IPPS ANEBSHABRETELRWEEICIE. T5—DRET D,
(fE A1)

ioctl(fd, TDSIO_SYNC_1PPS);

® BFZIETE
HUTS5—ICEZERTT . F 258X TDSIO_SET _TIME %. & 3 5I%IZIXRES
REFZNT—2Z2RFTHEHG2bI)DTRLREEET 5,
BZIDOR R L. F4L 17 EwR(0Obit-16bit)IZ 00:00:00 Mo DBEFP T, 18bit-27bit
(9bitME)IZ1 A 1 BALDBEEBHRTIEET D, 2
BHm<IBELT. ULTZRABLTWLS,

</A Hae
TDS_MAKE_TIME(day, sec) | day(1 A 1 BhoD@EB%) &
sec(00:00:00 Mo DBEEFD) Mo,
BUREEERT S,

(£ A

/% 2000/09/22 14:39:28 ZI5ET LA */
unsigned int time;
unsigned int day;

unsigned int sec;

31 +29 + 31 + 30 + 31 + 30 + 31 + 31 + 22;
sec ((14 * 60) + 39) * 60 +28;
time = TDS_MAKE_TIME (day, sec);

day

ioctl(fd, TDSTIO_SET _TIME, &time);

FNARLDREAANDESAHBIZIRET HEZIEFACHER



o XIS
HUTS—MREFTHRLEIIGT 5. B 2 518ICIX TDSIO_GET_TIME %. % 3 518
[FERIGLI-BF I T — 2 Z 8T D EHB2bit DT RLRAZEE S 6. BIGSNHEZIT—4
DRRIFE. 4 BZIREICE TORA LRk GHTI/AELT. UTERELTLS,

g HeaE
TDS_GET_SEC(arg) 5% arg H5 00:00:00 MHDBEE
PEE s ERYET,

TDS_GET_SEC_CARRY(arg) | 5% arg hoBENHDFv!)—
EvbERYET, #ERIE 0 F=I&
11243,

TDS_GET_DAYS(arg) 5 #argM>1 A1 HMDERE
BEHEHMAZRYET,
TDS_GET_DAYS_CARRY(arg) | 313t arg MSBERAHDFv)—
EvbERYET, #ERIE 0 F=I&
1121323,

(=B

unsigned int time;
unsigned int day;

unsigned int sec;

ioctl(fd, TDSIO_GET_TIME, &time):;

day = TDS_GET_DAYS (time) ;
TDS_GET_SEC (time) ;

sec

o FIFHHRE
YUTI3—IZEBHRERT T D, 5 25|18 1L TDSIO_GET_YEAR %. 5 3 51$ZI%. &%
BT DFET —HERMT HERB2bit) DTRLRERET B,
(ERH

unsigned int year;

ioctl(fd, TDSTIO_SET_YEAR, &year);



o FIFHRIIF
YUTS—MREFLTV S EIFREIGT 5. £ 2 518123 TDSIO_GET_YEAR %, % 3
SIBICIE BBLEET—4Z BT 2 RGN TRFLRAZEET 5.
(£ A

unsigned int year;
ioctl(fd, TDSIO_GET_YEAR, &year);
® FrURILENERTE

YT TETIFYURIVEBERTES . % 2 5181F TDSIO_SET_CHMODE #%.
B 35IBUTFIFroRILBEBREFBRERTFTHEHB2i)DTRLREEET 5.

— FYURIILBIETE
FroRILE fEE</Q
1ch TDSIO_SAMPLING_1CH
2ch TDSIO_SAMPLING_2CH
4ch TDSIO_SAMPLING_4CH
(s )

/* 4ch HRTET HHE */

unsigned int chmode;

chmode = TDSIO_SAMPLING_4CH;

ioctl(fd, TDSIO_SET CHMODE, &chmode) ;

10



o EVNHERTE
YT TETIEVMNEERET S, F 2 51821 TDSIO_SET _RESOLUTIONBIT
. H 31T Y Y MEEREN W E REFT 5 AR (32bit) DT RV A EFRET D,

Evb# HHE~Y IO
1bit TDSIO_SAMPLING_1BIT
2bit TDSIO_SAMPLING_2BIT
4bit TDSIO_SAMPLING_4BIT
8bit TDSIO_SAMPLING_8BIT
(s A

/% 1bit ZRET D5 H */
unsigned int resolutionbit;
resolutionbit = TDSIO_SAMPLING_1BIT;

ioctl(fd, TDSTO_SET RESOLUTIONBIT, &resolutionbit);

11



o HUTJYUJERE
YT TETIYVTIV T BRIRBERTET %,
% 2 51%Z(F TDSIO_SET_FSAMPLE %. £ 3 5I18ICEH T U T BIRBER EERE
REFIHEHG2bI)DTRLREIRET B,

— RR#EE
YT T EIRE {EE~</Q
2MHz TDSIO_SAMPLING_2MHZ
4MHz TDSIO_SAMPLING_4MHZ
S8MHz TDSIO_SAMPLING_8MHZ
16MHz TDSIO_SAMPLING_16MHZ
32MHz TDSIO_SAMPLING_32MHZ
64MHz TDSIO_SAMPLING_64MHZ
128MHz TDSIO_SAMPLING_128MHZ

(s )

/% 2MHz HFET DHGE */

unsigned int fsample;

fsample = TDSIO_SAMPLING_2MHZ;

ioctl(fd, TDSIO_SET FSAMPLE, &fsample);

® FrIURILEERTEEGF
WEDFYroRIVEERTEEREFT 5, 5 2 518X TDSIO_GET_CHMODE #%*. % 3 5|
HICITEBLE-REERERMNTIEHRGB2IVDTRLRAZIEET %, BoNdDFroRIL
HERTEFERIL. 4 DF o RIILBRERFICIEETHEDERLERICH>TNS,
(32 FA5I)

unsigned int chmode;

ioct1(fd, TDSIO_GET_CHMODE, &chmode) ;

if (chmode == TDSIO_SAMPLING 4CH) {

/% 4ch */
}

12



® LEUMHRERG
REDEYMIERELTIET 5, F 2 51%(Z(E TDSIO_GET_RESOLUTIONBIT %. % 3
SIHICIEEBLI-BRERBREENT E2EHGB2i)DTRLRERET %, FoNbdFrox
IVEEREERIL. 4 OEVNERERICEET 5L LERALERITE>TLVS,
(ERH)

unsigned int resolutionbit;
ioctl (fd, TDSIO_GET_RESOLUTIONBIT, &resolutionbit);
if (resolutionbit == TDSIO_SAMPLING_4BIT) {

/% 4Bit */
}

13



o HUTJULYEIBEERTENE
WEOY VTV T RBRBEREENET S, F 2 51812IL TDSIO_GET_FSAMPLE %.
FE3BIHCIEIMEL R ERREEMTIEMG20i)DTRLREET S, JRondHY>
TV REHERERRIE. 4 QYT ERBEERERICIEET LD ERLERICH
2TLV%,
(=B
unsigned int fsample;
ioctl (fd, TDSIO_GET FSAMPLE, &fsample):;
if (fsample == TDSIO_SAMPLING_4MHZ) {
/% 4AMHz */
}
® RT—RAMEF
YU TS—DAT—RRBEHREDRYH T, F 2 518Z1E TDSIO_GET_STATUS %#. % 3 5l
HBUCIFRT—ARBEREERNTAEERG2bIVDTRFLRAEIEET 5, 3
(=5
unsigned int stat;
ioctl (fd, TDSIO_GET_STATUS, &stat);
o YT LS BHA
BTG RREE TR . & 2 518ZIE TDSIO_SAMPLING_START #6E3 5.

(E A

ioctl(fd, TDSTO_SAMPLING_START);

3 BONDRT—RRBERITV U TSI—DHILDRANS/ONDIEZTDLDIZES,

14



o HUJUGEIE
YoYU TEILEIETRT 5. 5 2 518X TDSIO_SAMPLING_STOP Z3§E 9 5.
BE.RARPC LIZBWTT/NAR% 0openOLTWVSTAEANE TR T LB EICIE. Y
DT IFEBMICELESNS,

(ERH

ioctl(fd, TDSTO_SAMPLING_STOP) ;

® DCAIHEYMERE
IRED DC A7ty MEZERET S, 5 2 51#(2IL TDSIO_SET_DCOFFSET %. % 3 5l
BIZITRTET DIEREERMNT 2B E R (struct tdsio)DTFRLREHRTET S, DC 71wk
(ICH)DEZEELI-LMEE L. struct tdsio DA/ key (20 %, 2CH D{EZEREFLI=LY
BEIF1ZEET D,

(1)

struct tdsio tdsio;

tdsio. key = 0; /% DCoffset 1 %/
tdsio. value = 0x10;
ioct]l (fd, TDSIO_SET DCOFFSET, &tdsio);

® DCA7tvrEiE
RED DC A7V MEEERTET D, 5 2 51#Z1E TDSIO_GET_DCOFFSET %. % 3 5l
HIZIXRTET IEHREEINT HEEAK(struct tdsio)DTFTRLREEET S, DC #7Evk
(1ICH)DEZEEBLI=WMEE L. struct tdsio DA /N key 20 %, 2CH DIEZFERFLI=LY
BEF1ZETET Do

(ERH

struct tdsio tdsio;

tdsio. key = 0; /% DCoffset 1 */
ioctl (fd, TDSIO_GET DCOFFSET, &tdsio);

tdsio.key = 1; /% DCoffset 2 */
ioctl (fd, TDSIO_GET DCOFFSET, &tdsio);

15



® H JS—FIFO Jtvk
Y2 T5—LE0 FIFO #tvybd 5,
% 2 518ZI% TDSIO_BUFFER_RESET #46%E 9 %,

(=B

ioctl (fd, TDSIO_BUFFER_RESET) ;

® 1PPS AMRREEFIVY
Y T5—~®D 1PPS ATIKREEFZFVIT 5,
% 2 51#Z1E TDSIO_GET_1PPSINPUT #$6%€9 %,
(=B

unsigned int pps;

ioct1(fd, TDSIO_GET_1PPSINPUT, &pps);

if (pps == 0) |
/* no 1PPS Input */
}

o HEFESANRKEFIVY
YUTS—~DEEEFESANKEEFIVITS,
% 2 5|8ZI% TDSIO_GET_REFINPUT ##5E 9 %,
(=B

unsigned int ref;
ioctl (fd, TDSIO_GET_REFINPUT, &ref);
if (ref == 0) {

/% no Ref Input */
}

16



® AUX 7—HEE
AUX T—H%HRTET 5, % 2 5|#(ZIF TDSIO_SET AUX %. % 3 518X AUX T—4
&9 D E K (struct tdsauxio) DT RLRFIETE T D, A/\ auxsize |2 AUX 7—4
DY A X% AN auxfield [T AUX T—2%EET Do auxfield ITRETEST—HIIR
K 256 I\ +THB,
(=B

struct tdsauxio tdsauxio;

tdsauxio. auxsize = 10;

memepy (tdsio. auxfield, “TEST AUX!” tdsauxio.auxsize);

joctl (fd, TDSIO_SET_ AUX, &tdsauxio);

® AUX 7—AHF
AUX T—REWET %, F 2 518X TDSIO_GET_AUX %. % 3 5|1#(X AUX 7—4
ZHEMNT DB E AR (struct tdsauxio) DTRFLRAEIRET B, A2/\ auxsize [T AUX T—4
DY A X%, A2/ auxfield T AUX T—4HEIF TES,
(A

struct tdsauxio tdsauxio;
char buf[256];

joctl (fd, TDSIO_GET_AUX, &tdsauxio);

memepy (buf, tdsio.auxfield, tdsauxio.auxsize):;

17



o IS—IFHEF
TNARBEIZBVWTRELEIS—EREDMET 5,
% 2 5|#(F TDSIO_GET_ERROR #%.% 3 BIHICEIS—IEMERMIT NELEH
(32bit) D FRLREIRET %, hAK PC T —hLI=E%.. HDLE. 4 HFIEAETSH
BEIC. IS—FBHAJEvbEINDG, TNUE,. T5—ARELZEEIC. ZTDFERI 2R
FTHERNRBFSIN, SHICRODIS—DRELLEEICIE. ITS5—FHRIALESSN DS,
H-T. I5—EEMBEToLBEIC/ONIEF. RIREICEELIS—DERZE
R EITHS,
IS—FEAIETRICERLTLND, 4

I5—fE TS5—FEA

0 I5—7%L, (IEH)

1 UTOREICETIEESHLNIS—,

2 HR—FLTWELMEEH DI NTA—EEIEELT -,

3 YT RBIKETITOIREREZ. Yo TV RBEINT
LWVELRRE TR E L=,

4 YT B RETITOIREREZ. YTV HRBEINT
WHIKRREETHRELT -,

5 YT ERE (BIRB/T—218/FroRILE) BMadh - IKEE
TITOIRNEFREE YT VT REN SN TOELVRETIEE LT,

6 R—K LD FIFO A —/N\—270—L1=,

7 5488 1PPS A HEB MR TELG M ST,

8 S4EB 10MHz A Q{ES A& TEGA ST,

9 NEREEZI A RIEB AR TEHA ST,

10 1PPS REANGEEN =R TITOIRER L. IPPS B TLVAEL
REETHEELT=,

11 FrZIRE (H AUV IEFZIERTE) NES - TITHONEREL. Bzl
FHA (HAHVEEFZIERTE) S TULVELREETIRE L 1=,

12 thDTAERIEE N read0ZEEITLTLDIKEET, 5T read0E 1T
Ho&LT1=,

13 PCI R—FRADILRAR—F AR IN TLENIS—,

14 DMA /\y 77 h Lo 1=,

15 A—HSURED T/O REBRTIS—ITH>T =,

16 DMA BN ITS5—(I7%> Tz,

17 T—AYUTS—ho—ERRBRNIIEENEN T,

18 J—RBEATT7SAVSNTWVENT—2%&RE LT,

19 Yoo T—ARTRELEAEICAVYE BNR O SN o1z,

20 YT RBBEOITIT =20 RIEAVS LRHAIRELT —4
NEEL-.

4ylbi-usb3-linux/include/u3tdsio.h E8g,

18



(£ A

int err;

ioctl(fd, TDSTIO_GET_ERROR, &err);

o LIRFFmAHL
FEDODLORIDEEHEAHT . F 2 51312IE TDSIO_REGIO_READ #%. % 3 514X
LY READIEEEINT D8 E A (struct tdsio_regio) DTRLRAZIRET %, xAHHLE . A
2N address [TLURZTRLARDY, A7\ value [CIREDELSEIHIND,
(=B

struct tdsio_regio region;

ioctl(fd, TDSIO_REGIO_READ, &region);

printf (“address=0x%02x, value=0x%02x¥n”, region.address, region.value);

o N—U3 IEHERAHL
RSAN\DN—D 3 ERIEZFFAHAHT . F 2 5180UZ(F TDSIO_GET_VERSION #. % 3
SIBUCFN—2aV BERELZRNT IEBDTRLREZIEET 5.
N=23 0 ERIE A Y — YA FT— JEDIVBEED=DDEILHE, TNTNLDES
FRMYHTICIEROIIOEERT 5,

TDS_VERSION_MAJOR( Aov—FSERYHI /O
TDS_VERSION_MINORO( RAFT—HBSERMYHI <O
TDS_VERSION_REVISION( VEDavESERYHT <0

(E A

uint32_t version;

ioctl (fd, TDSIO_GET_VERSION, &version);

printf (“version=%02d. %02d. %02d¥n”, TDS_VERSION_MAJOR (version),
TDS_VERSION_MINOR (version), TDS_VERSION_REVISION (version));

8 HoFILFassh

Ho7)WTFT045 5 LELT vibi-usb3-linux/example L FIZ#H % sample.c ZS5BLTEELY,

19



