A/D Board
O000000000.

SIDO0-U00

Version 1.0.8-¢8125d2
2009/08/03

O0000D0OO0ODOODOOD0OO [http://www.atmark-techno.com]

SUZAKU O OOO0O [http://suzaku.atmark-techno.com]


http://www.atmark-techno.com
http://www.atmark-techno.com
http://suzaku.atmark-techno.com
http://suzaku.atmark-techno.com

A/D Board
O00oooooooo

gbooboooobooboon

060-0035 0000000 500 200 AFTOO 6F
TEL 011-207-6550 FAX 011-207-6570

0000 © 2008 Atmark Techno, Inc

Version 1.0.8-¢8125d2
2009/08/03




A/D Board A/DBoard 000000 DOOOO

10O
o 6
o 6
2 6
13. 00000000 000000 i e raas 6
O 6
T T 7
16. 00000000 00 OO OO i e e 7
24 0 8
2 T 8
2323 9
D2 10
PG Tt N = €N 10
8 TR 11
7 5 11
G 2 11
B 70 70 I I 13
O 0 TR 14
2 14
T 14
4 N I o] o =] o [P 15
B.2.2. ClOSE .ooeiii i 16
N T ¢ Y- Vo 16
N N T Yo o [P 16
2 7 I 18
2 19
N 20




A/D Board A/DBoard 000000 DOOOO

00O

P2 I T 10 L U 10 10 I PR 9
P2 € N TSP PUSR 10
3.1 deMIO-AA LI [0 T [0 oottt 12
3200000000000 (AtMAark-diSt) .....cooiiiiiiiiiiiii e e 13
33.00000000000 (UCHNUX-TIST)  .ovvviiiiiiiiiiiinnnnnnne 13
A41. 000000 00 0 OO D D D iiiiiiiiieit et a e e e e e et ra e e e e e e s nreeneraaeeeaaaans 14
42. 0000000000 (default_sample_rate) ........cccoeviiiiiiii 18
A43. 00000000000 (@EMArK-AiSt) .....oooiiiiiiiiiiiiiii et 19
44. 00000000000 (UCHNUX-AISE) oiiiiiiiiiiiii e, 19




A/D Board A/DBoard 000000 DOOOO

0Od

o 6
o 2 5 6
T R 7
B 70 o =Y o o T = Vo I TR 11
g PR 14
o 14
G o o Y=Y o I PP PS 15
2 B o (o =Y = R 16
S Y (= T= Lo TR 16
4.6.ioctlO0 00000 (SID_IOC RESET)  ciiiiiiiii 17
47.ioctlO0000OO00O (SID_IOC_SET FREQ) ooiiiiiiiiii e 17
48.ioctl0 000000 (SID_IOC_GET_CHANNELS) oo, 17
49.ioctlO00O0O0OO0O (SID_IOC_GET RESOLUTION) oo 18
4.10.ioctl000O0ODO0O (SID_I0OC GET_OVERRUN) oo, 18




A/D Board ooago

1.0000

11. 000000000

O00O00O0000sSUzZAKU I/OOODOOO A/DODO0O(SIDO0-UOO) DOODOOODOONO Linux
gbooooooooooooooooooooooDog

- JO0O0O00OO0ODLOOOODOO
- 0000000
goooooooooooooooooooooooooooooonz2esoooooooooon

SuzAKUDOOOOOoOOoOooooooooooooooooooooooo

12. 00000000

gobooobboooboooboboobooonoboobooon

Ui1i00000000040

ooooo oo
goobooobog g
[PC~]$1Is gboooobooboooood

gooooooooooooooooooooooooon

1.3. 0000b00oooouoad

ggbbobuooobboooobbuooobbobooobbooobbbuooobbbooooboo
gbooboooobobooooboonoooom/oooboobooboobobpobooobUobLOoo
gbooooboobbooboobboo~obbooboo

0l12.0000000000C000000

goood ooooooooo
[PC /1# gbobpPCOOOO0ODOODDOO
[PC /1% oo pPCcOObgonogonogonDg

[SUZAKU /]# SuzAKUOOOOOOooooo
[SUZAKU /1% SUzAKUDOOOOOOOoO4goo

14. 000000000

gobobooobobuoooboboooobobuooobbooobobbooobobooobbobooo
googooboo




A/D Board ooago
O 13. 0000000000
Oooo oooo oo
200 10100101b OoooOd"'oon
1000 165 oo 9UUuOUOoOoOoOoOonO
1600 OxA5 "ox'§oooooooo
1.5. 00

SUzKAUOOOODODOOOODODOODOO Free Software / Open Source Software0 000000
0 0O Free Software / Open Source Software 0 0 0000000000 O0OD0OOO0OOOOODOOOO
O00000oooboooooooooonoog

ie6.000000000O00O0O0O00O0O0

goooobooooboobbO (ooobboooboobboOono)yboooooOoD (xsIs)oooo
goobooobbooobboooobboooboboooobbooobobooooobobooon
gbbooobooboobbuodbouobbuoobooobooboooog




A/D Board ooooa

2.0 0000

21. 000000

Siboo-uoo Db ooobOoobuoobboooboonbDoo

SUZAKU SUZAKU-S OO0 SUZAKU-VOOOOOO suzAKUDOOOODOO
gog pC LinuxOOOO WindowsOOOOO10000000000O00O0OO
oo pCcODnO

gbooboobooooon D-sub9 U0 (COOODO X)yoOooOoooooooooobooo

D-Sub9 0 0-100000 D-Ssub9000 SUZzAKUDOOOOODO (a000)0000O000OOO
gooog goo

00 CD-ROM (@@ 0000 SUZAKUDOOOOODOOOOOOOOOOOOOODOOOOOO0OO0OOO
CD)

ooobobobobol minicomd TeraTermUOOOOOODODOOOOOOODOOOODO
pCcOUOD0OD0ODOODODOODOO

HEN ACOU0O0OO0OSsSvUODOOOOobDOoooo

oo cooonon

SUZAKUOODOOOO suzAKUOOOOOOOoODODOoOoooooooo
000 CD-ROMOOOOO COODOOOODODOOOSUZAKUDOOODO
Oooooooooboao [http://suzaku.atmark-techno.com/
downloads/allD 00000000000 DOOODOODOOOODOODOODO
O0000D0O0DbOO0DOO0DOO0oDO00O000000bOoDbOOoDOOoDOoDOon
ooodooooon



http://suzaku.atmark-techno.com/downloads/all
http://suzaku.atmark-techno.com/downloads/all
http://suzaku.atmark-techno.com/downloads/all

A/D Board ooooa

22. 0000

ooooboobobDoobooboobooobLANOODOD suzAKUOODODOOoDACODOOOD
A/b0000O0000O00DOO

o
o

=E 3l
=_1

~in

0 2.1. SIboo-uoo 1O O

D-sub900O00OO00OO0ODO
ooo pC

LANODOOO

HUB
D-sub900-1000000000
SUZAKU+A/D O OO
ACODOUODO 5v

> I~ R R )

0 d

suzAKkuodoooboboobobobobobuobobobobobo
uoooobbbbbooooouooobsvuzAKUD DO DO OOo4Oo4aa
A/b00000000O00DOO0OOODObOODO




A/D Board ooooa

23. 000000000004

SuzAKUDOUOOOOOOoOooooDooooooooooboEpeuoobogooooon

23.1. FPGAO OO

0000000000000 0000000000000000D000000000000D0000O
FPGADODOOODODOODOODOO A/DOODODOOODODOODOODOOODODO FPGADO
00000 CDO suzaku-io-boards/ad/inage D00 O0OOO0O0Ofpga-sz###-sid.binOO00O0O0
D0000000sz###0 00000000 SUZAKUDODODOOOOODODO

FPCGAOOOODOOOUODOO hermitO000O0OO00ODOO0OOODOOODOO0OORermitDOO0O0ODO
obooboobooEuoooooonog

[PC ~]$ hermt download -r fpga -i fpga-sz###-sid.bin --force-1|ocked

022 FPGAOOOOOOOO

0 d

FPGALDDUOUOOOOOOOOODLbUOObOOoOoobooLobooboon
U000 SUZAKUDO OO A/DO0O00O0O0ODO0O0O0O0boobooonDg
OboosuzAKUDO OO A/DO0O0O0O0OO0ODOODOODODODbOODbO
uopooooboboooobo suzAKu o goooooooooooo
uoboooboboooboboooboboooobooonoon

10



A/D Board goboogbooboooooan

.00oogdoouoogd

googo siboo-voonogooobobobooboobooboboboboobooboooon
gbo0ob0 coboboobobobooooboobobobobobDooDobDooOobobobobLoboLo
ooooooooogog

gobobobooobobuoooboboooobobuooobboooobbuooobobooobbobao
goboobooobooooboogobog (m44. 00000 DOOOD)yDDDOUDOODODODDO (@33

gooooooooooooo)yoooooooboOoooboOoooooOooooooDboOoOoDboboOooo
ogboogoboobon

3.1.00

ADOUOOOODO sIboo-uocodngnoonoo 8s8bubobooooboboooobobdg AbDO
gbobobooobbuooobboooobbooobboooobbooobboooobbooon
O00doopoobobob0d demo-addO0demo-ad D /bin0 00000 0OOODLOOOOO
gboogoobooboobbooboobbooboobboobooono

3.2. 000

demo-ad 00O 0OOODOODOODOODO

O 3.1.demo-ad 000 O

ogd demo-ad [options] sample_rate nr_sample

RN o000 demo-ad DDADDODOUODOODOODOLOOOOOOODODODODO
OO00000DO0O0O000OOsample rate00000000O0ONr sample 000
gboboobobobooobobooboboobooboboooboboobobg
gboogoooboogbooaoo

ugboognd -c N[....] obooboooooboboboooooNODID s8O00000ODOODO
goooo¢H)ooboooooboooooboooooooooo
gobooobooooboobooobooboaoo

i ooooooooobDoo@o nrsample)d’0doooooog
goood

-u, -? gobooooboooon
-V goboooboboooooo

un sample_rate 0 0 150000 (150ksps) D00 O0OD0OOOO0OO0OOO0DOOOSUZAKU
ooobooo(@o)yoboooboobooooooboobooooboobboooboooo
ooooooooood

11




A/D Board goboogbooboooooan

oooOooboOo00bD100000D0000100000000 (nresample)00D0O0O0O0OO0OO
gbi0bobooboboobobooboboobobooboboobobooboboobon
bbdod-cbOogobboobboobboobboobboobboobboobboobboob
gboogooog

(0000000 100Hz 00000 2, 00000 5000)
[ SUZAKU /]# denp-ad 100 2

00002457000

01102458010

(COOO0O0O00 10000Hz, OOOOO 5, 0000000 5,00000000)
[ SUZAKU /] # denp-ad -c 5 -i 10000 5

: 2457

2457

2458

2458

2457

AN

O 3.1.demo-ad 0000

12



A/D Board goboogbooboooooan

33.000000000ad

gobooobooooboooboooboboObatmark-dist D00 uCinux-dist 00000
oo

e at mar k- di st/ vendor s/ At mar kTechno/ SUZAKU- V. Common/ si d

e UCl i nux-di st/user/suzaku/sid

0000000000000 00O0Orke nenuconfig OO0 0OOO0DOOODOOOODOOOOO
00000000 000000000D000000000000000000 32000000000
00 (atmark-dist) T 0 3.3. 00000000000 (uClinux-dist) 0 000 OO O menuconfig »
000000000000 00000000000000B0D00000o0onn

[PC ~/at mark-di st]$ make nenuconfig
Mai n Menu
Kernel / Li brary/ Def aul ts Sel ection --->
[*] Custom ze Vendor/User Settings

Userl and Configuration
Vendor Specific -

--- SUZAKU | /O A/ D Board Sanpl e Application
[*] denp-ad

0 3200000000000 (atmark-dist)

[PC ~/ud inux-dist]$ make nmenuconfig
Mai n Menu
Kernel / Li brary/ Def aul ts Sel ecti on --->
[*] Custonize Vendor/User Settings

Mai n Menu
M scel | aneous Applications --->

--- SUZAKU 1/ O A/ D Board Sanpl e Application
[*] denp-ad

033 00000000000 (uClinux-dist)

13




A/D Board gboboodgboog

4.0 0000000

goo0goD siboo-uoo U LinuxOODOOOoOoOoDOooooboooobobooooobooogo
gobooboooobobooooobooooboobooboobooboobooooobon opPB-SIDooO
ocooboobooooooobooboobooooooobooboOo0oDoob WouoOMuO) O

41. 00

gobboooooboooooboboogooopB-SIDOODOO0OOODODODOOODDOOOL7]IOD Core
DOOoOoboboobooobobooon

04100000

O0o ooooo
Linux Kernel 2.4.32/2.6.18
OPB-SID0OO 5009300A

opPB-SIbooU O UObOODn/dev/sidUOODOUOODOO/dev/sidODDOOODOOOOOOODODOO
O0D0D00000D0ODvendors/ AtmarkTechno/ SUZAKU-{ O OO}/ MakefileOODODOODOOODO
OooDoO mekefileOODOOOOOOD

04200000000

ooooo sid

oooooo SUZAKU I/0 A/D Board Driver
oo0o0ooooon /dev/sid

Major 0 O 74

Minor O O 0]

o0 660 (romfsO O O00OOOOOONO)

O0000O0o0on vatmark-distO OO
i nux-2.6.x/drivers/char/sid.c
[ i nux-2.6.x/include/ asm ppc/suzaku_sid. h
v uClinux-dist 0 O O
linux-2.4.x/dirvers/char/sid.c
i nux-2.4.x/include/ asm ppc/suzaku_sid. h
i nux-2.4.x/include/ asm m crobl aze/ suzaku_sid. h

goboooboooobobooobboooooboboooboboooobobooooboboooboboobogo
obooooooooooon

#i ncl ude <asni suzaku_si d. h>

041 00000000000O000A0O

42. 0000000

oobobo0oooooooobobboogbobDbOUopentclosedreadliocti 0 40000000000
gbooooooooo

14



A/D Board gboboodgboog

4.2.1. open
open 10000000000 OOOOODODOO
-00D0D00DODOOO

- JO00D00O0DO0ODDOODOODLDOOODbOODbDbOOOD

RQUOODOODOO

ubboobodgbooo

ubbooboogboobooobdo bMAOOODODOOO

ADODOODOODOOOD

DMADOODOODO

goboobobooobobuoooboboooobobuooobobooobobbuooobobooobboboo
obooboobobobooobobootbobobUopendO0ODODLOODO ADODODOODODO
ugboobodod bMALDODOOOooOOoOoooboboobooooboboooobboboooobobooboooon
ob DMADOODODODOODDODOOOO0OO0O0O0o0oooooooobooboboobobbbbbooooooooo
gboobobooboobbooboobboobooaobobo

0 43. openddodoooad

00 i nt open(const char *pathnane, int flags);

RN godoobooootuoootdooboooouoootooooooooooooon
ogooooa

od pathname ooodoooooooooooa
flags goodoooooooo

O RDONLYODOOOOOODOOOODODOODODOOOOO
oboboobogoo

goo gbogoboobooboboobooboboobooobooboonbboo-10
UO00Oerrno0 00000000
ugoo ENOMEMOODOODODODOODOODOODOODOODOODbOObOODOODbODO

EINVALOODOO MinorDOOQOOODOOODOO

15




A/D Board gboboodgboog

4.2.2. close

ggooobobbvAOO0O0O0OOoOooDoODbOOO0ddOOopen00gooooobobbOOOogo
ugbooooobogoaoo

O 44.close0 000000

00 int close(int fd);

ad goooooooooooo

oo fdOD0O0O00OO00000D00Od

oo 00ddoooboodoooooooooooooo-10000on
4.2.3. read

reaed000000000O0OOOOOOOODOOO

- JO0OO0ODODODODOD

- JO00O0ODOODODODODODODODODODODODODODODODODO

- JO00D00O0DOODODOODOODLDbOOODbDOODbOOOD

- JO0D0O0ODbOO0ODODOODO
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buf oo0ooooooooooooog

count oo0ooooooooog
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jioctl 0000000000000 000O0O000000000N0N000oOOoNnnaO
- OPB-SIDOO OO0 O O

- 0000000000

- ADODODDODODOOOOOOOOO
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0 49.ijoctiD00OOOCO (SID_IOC_GET_RESOLUTION)

o0 int ioctl(int fd, int cnd, int *resol ution);
00 ADODOOOOODOOOOOOOOO
00 fd o0o00oooooon
cmd ooooogog
SID_IOC_GET_RESOLUTIONDO OOOOODO
resolution 000 [bit]
ooo 0000000 obO0DbO0DbODOODbODODOD-1000000

Overrun 0000000 (SID_IOC_GET_OVERRUN)

read 000000000000 0O00O00O0O0O0OOverrunO00O0O00O00O0OOO0DO0OOOverrunO0O
O00000000000O00000o0O00O0O00OverrunOO0OO0O0O0OO0O0OO0OOOOOOOOOO
O0000000ooooa

0 4.10.ioctt 00O00OO0COCO (SID_IOC_GET_OVERRUN)

OO int ioctl(int fd, int cnd, int *overrun);
RN Overrun JOO0OO0ODOOOOOO
RN fd ooooobooooog
cmd gooooo
SID_IOC_GET_OVERRUN DO OODOOO
overrun O: Overrun OO OO
gbo0O:Ooverrun 000000 OO0DOOODOOODOO
goo gbobooobooUoubboobbuoobuoobobu-200b0bOon

43. 00000000004

gobooobooooboobbooobooboobooooboOobbOgn default_sample_rate O O
OO000ODOCOO0O00OO0OOOunsignedintOD 000000000 ODOOOODOOOODOOOOO
gbooooooobobobobobooboooooobiloocoonooooooonooboonDobOonDn
OO0OD0O0Oinsmod(8) 00O O0OOOOODODO

gobooobboobooobb 1HzOoOoooOooOoooo

v atmark-dist (Kernel 2.6)0 0 O
[ SUZAKU] # insnod sid. ko default_sanple_rate=1

v uClinux-dist(Kernel 2.4)0 0 O
[ SUZAKU] # i nsnod sid.o default_sanple_rate=1

0420000000000 (default_sample_rate)
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44. 0000000

ooboooboo0ooDoobboOoooooD ebO atmark-dist 00O uClinux-distD OO0 0000
O@O0O42.000000000O)Y000D0CO00ODOOODOOOOODO make menuconfigO OO0
gbobooooboooboooboooboooboboobobobobooboobobobooboboobooobooDbOoon
000000000 43. 00000000000 (atmark-dist) 0 44. 00000000ODOO
(uClinux-dist)U O D0 O00O0Omenuconfig OO0 O0OO00O0O00O0O0DOOOOODOOOODOOLS]
oooooooooo

[PC ~/ at mar k-di st]$ make nmenuconfig

Mai n Menu

Kernel / Li brary/ Defaul ts Sel ecti on --->
[*] Custonize Kernel Settings

Li nux Kernel Configuration

Devi ce Drivers --->

Char act er devi ces --->

[ ] SUZAKU Starter Kit

[ 1T SUZAKU I/ O LED/ SW Board

[*] SUZAKU I/ O A/ D Board Support

043. 00000000000 (atmark-dist)

[PC ~/ud inux-dist]$ make nmenuconfig

Mai n Menu

Kernel / Li brary/ Defaul ts Sel ection --->
[*] Custonize Kernel Settings

Mai n Menu

Char act er devices --->

[ ] SUZAKU Starter Kit

[ 1T SUZAKU I/ O LED/ SW Board

[*] SUZAKU I/ O A/ D Board Support

044.00000000000 (uClinux-dist)
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[1] Datmark-dist O OO 0000. (0)DOO00O00O00OO.

[2] O uClinux-dist 0000000, (0)DOOOO0O0oOoOooo.

Bl OSUZAKU OO OOOoOOooonn. (0)yoooooooad.

[4] OSUZAKUOOOOO0000000 (FPGAOOO) 0. (0)DDD000000.
[Bl OSUZAKU O OO OO0000000 (LinuxJ00) 0. (0)00D0D0D0O0O00OO0.
[6] 7 OPB General Purpose Input/Output (GPIO) Datasheet/7. Xilinx.

[7]1 J OPB SIDOO Datasheet7. (D) DODOOOOOOO.
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