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 Reference Design Instructions. 
 

QUARTUS I I  5.1 / NIOSI I  5.1  and Later  
 

Be sure to check the Altera website for Quartus II and NIOS II IDE software 
updates. You must install QII SP2 (Service Pack 2) and NIOS II 5.1 service Pack 1  
 

o Place the reference design CD (labeled SOCkit Evaluation Board) in your computers CD ROM Drive. 
o Use the Explore function to view the contents of the CD. 
o Copy the sockit51sp2.qar file to your  target working directory 
o Launch the Quartus II software.  
o On the top menu bar click the Project pulldown and select Restore Archived Project. 
o Navigate to the sockit51sp2.qar and select it.  
o The De-Archive procedure will rename the project directory with a “restored”  suffix. In order to maintain  

the original directory tree, rename this folder as sockit51sp2. 
o The SOCkit Nios II project should now be available. 
o From the CD, copy the Software directory to the working directory. 
o The Software directory contains three directories: Nios II Device drivers, SOCkit_NII,  and  workspace. 
o The only directory you will be using is the SOCkit_NII. You can select the  included workspace from the 

IDE, however, this is not necessary. 
o Lauch the NIOSII IDE. Take all of the default settings if prompted. 
o Navigate to the FILE  >> Import >> Existing Altera Nios II project. Now browse to the directory 

containing the software directory you copied from the CD.  Now  push down one more level to the 
SOCkit_NII directory and left click (i.e. select the SOCkit_NII directory. 

o SOCkit_NII should now appear in the left window under the C/C++ Projects window 
o Now that the design has been imported, a system library will need to be created. 
o Navigate to the FILE  >> New  >> Project, then under the Altera Nios II folder, select system Library. You 

will now be prompted for a name and target system hardware. Using the browse button, navigate to the 
dearchived design and select the nios.ptf file.  

o A new system library will now be created 
o Before you can build, highlight the SOCkit_NII design in the IDE,  click the right mouse button and select 

properties. Under the Associated system library tab, select the newly created system library. 
o Open the associated system library, and select the system library properties. 
o Make sure you configure the system library like Figure 1 shown below  
o Now under Tools select the QII programmer. Select JTAG as the programming method and select the .sof 

file from the newly dearchived FPGA design. Select the program box and push the run button. 
 

The New FLASH Programmer requires that you download the .sof file from the FPGA design 
prior to running the FLASH programmer. If the .sof  file is not downloaded  prior to 
programming, the FLASH programmer will fail to complete.  
 

o Once programmed, launch the flash programmer also located under the Tools directory. 
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o The first time the flash programmer is launched, you will need to create a new configuration. This can be 
achieved by setting your configuration to the one shown in Figure 2. 

o Be sure to select the appropriate JTAG programming interface and hit the program button. 
o YOU HAVE NOW FLASHED the SOCkit board.  
 

 

 
 

Figure 1 
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Figure 2 
 

More Questions? Use the Dallas Logic Forums located at http://www.dallaslogic.com/forum/default.asp 
 

    
 
 
 

Reference Design Instructions. 
 
 
 
 

The f ol l owi ng pages pr ovi de a br i ef  over v i ew of  t he new t ool  set ,  as wel l  as,  
pr ovi di ng some gui dance usi ng t he SOCki t  r ef er ence desi gn.  
 
The f i r s t  ar ea t o f ocus on i s  t he new I DE,  t he f i l e set  t hat  i s  pr ovi ded was 
desi gned f or  use wi t h Al t er a’ s I DE.  The f ol l owi ng wi l l  begi n wi t h t he basi cs 
and t hen pr ogr ess t o cover  some of  t he new t ool s.  
 
Over vi ew:  
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1)  When HDL(  VHDL or  VERI LOG)  i s  synt hesi zed usi ng t he Quar t us I I  t ool s,  
t he t ool s wi l l  pr ovi de a . SOF f i l e and a . POF f i l e.  A . pof  f i l e can be 
used t o pr ogr am a pr om whi l e a . sof  f i l e can be used wi t h t he JTAG t ool  
t o pr ogr am t he FPGA di r ect l y .  . SOF ar e t ypi cal l y  used i n a l ab debug 
envi r onment ,  but  when power  i s  t ur ned of f  t he l oad i s  l ost .  Wi t h a . pof  
f i l e t he FPGA l oad i s  bur ned i nt o a f l ash devi ce(  i n t he SOCki t  case a 
EPCS4(  ASMI  ser i al  f l ash) ) Thi s l oad i s  t r ansf er r ed t o t he FPGA at  
power - up.  FPGA©s ar e SRAM based devi ces,  so an ext er nal  memor y devi ce 
must  be used t o hol d t he conf i gur at i on.   

 
2)  Ni os -  Ni os i s  a sof t  mi cr ocont r ol l er  t hat  becomes par t  of  t he desi gns 

HDL.  Ul t i mat el y once t he desi gn i s  synt hesi zed,  The NI OS or  NI OSI I  i s  
i ncor por at ed i nt o t he . SOF or  . POF f i l e.  That  sai d i n or der  f or  NI OS or  
NI OSI I  t o oper at e t he cont r ol l er  needs sof t war e.   

 
3)  Sof t war e -  Usual l y  a cont r ol l er s sof t war e l oad consi st s of  a boot  

l oader  and a pr ogr am l oad.  The boot l oader  i s  usual l y  a smal l  pi ece of  
code t hat  ei t her  copi es t he desi gn f r om f l ash t o RAM f or  execut i on or  
di r ect s t he cont r ol l er  t o t he appr opr i at e l ocat i on f or  execut i on.  I n 
t he case of  SOCki t  t he boot l oader  copi es t he sof t war e l oad f r om t he 
EPCS4 devi ce t o RAM and t hen execut es t he code.   

 
Tool s:  
 

1)  NI OS and NI OS I I  ar e not  compat i bl e,  even t he i nst r uct i on set  i s  
di f f er ent .  NI OS wi t h t he SDK was a much s i mpl er  envi r onment .  I  know 
Al t er a says t hat  t he SDK can st i l l  be used wi t h NI OS I I ,  but  t hi s i s  
somewhat  mi s l eadi ng.  Al l  f ut ur e devel opment  wi l l  be pr ovi ded f or  t he 
I DE,  l i kewi se most  suppor t  i s  t ar get ed t o t he I DE,  so f or get  t he SDK 
when you embar k on NI OS I I  desi gns.   

 
2)  SOCki t  NI OS vs.  SOCki t  NI OSI I  -  The or i gi nal  socki t  desi gn addr essed at  

t he t i me a shor t comi ng of  t he Quar t us ( V3. 0) t ool s set .  Thi s shor t comi ng 
was t he abi l i t y  t o append a NI OS pr ogr am l oad( sof t war e) wi t h a FPGA 
conf i gur at i on l oad ( HDL) .  Wi t hout  t hi s mechani sm bui l t  i n t o t he t ool ,  
a secondar y met hod had t o be i mpl ement ed.  The sol ut i on was embeddi ng a 
smal l  boot st r ap i nt o t he FPGA conf i gur at i on l oad (  t hi s i s  done by 
speci f y i ng a f i l e t hat  i s  smal l  enough,  l i ke a boot st r ap t o f i t  i n t he 
FPGA©s i nt er nal  memor y) .  I t  essent i al l y  becomes par t  of  t he FPGA 
conf i gur at i on l oad ( HDL) .  What  happens t hen i s  af t er  t he FPGA i s 
power ed up,  NI OS j umps t o t he boot st r ap whi ch i s  embedded i n i t ©s own 
i nt er nal  memor y and begi ns execut i on.  The SOCki t  boot st r ap woul d do one 
of  t wo t hi ngs and was dependent  on a di pswi t ch set t i ng.  I n one 
di pswi t ch set t i ng t he NI OS woul d j ump t o ger ms,  i n t he ot her  t he NI OS 
woul d copy f r om t he user  por t i on of  t he EPCS devi ce t o SRAM and t hen 
execut e f r om SRAM.   

 
Ther ef or e,  t he pr ocedur e f or  get t i ng a sof t war e l oad i nt o t he user  por t i on of  
EPCS4 devi ce was a f ol l ows.  
 

1)  Set  t he di pswi t ch f or  boot  f r om GERMS.  
2)  Power - up and get  t he t er mi nal  pr ompt .  
3)  usi ng NR( Ni os Run)  command downl oad t he . SREC 
4)  The pr ogr am woul d r un.  
5)  The pr ogr am was desi gned wi t h a FLASH copy f unct i on.  Thi s f unct i on  

woul d copy t he cont ent s of  SRAM (  what  we j ust  downl oaded)  back t o t he 
l ast  t wo sect or s (  user  space)  of  t he EPCS4 devi ce.   
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6)  Boar d was power ed of f .  
7)  The di pswi t ch was t hen pl aced i n t he copy f r om EPCS4 t o RAM posi t i on.  
8)  The boar d was t hen power ed backup and t he boot l oader  woul d now copy t he 

l ast  t wo sect or s of  t he EPCS4 whi ch we j ust  pr ogr ammed i n STEP 5 above 
down t o SRAM and begi n execut i on.  

 
Thi s was t he met hod f or  get t i ng a sof t war e l oad i nt o FLASH.  However ,  i f  onl y 
sof t war e t est i ng i s  r equi r ed usi ng t he NR command and ger ms wi l l  wor k.  Be 
awar e t hat  once power  i s  t ur ned of f  t he sof t war e l oad i s  gone.  
 
I f  you l ook at  t he boot . c f i l e f r om t he or i gi nal  SOCki t  NI OS f i l eset  you wi l l  
see wher e t he di pswi t ch i s  checked,  t he l eds wi l l  r un and t hen ei t her  a j ump 
t o ger ms or  a EPCS4 copy i s  i ni t i at ed.   
 
NI OS I I :   
 
The new Quar t usI I  t ool s do not  have t he sof t war e l oad appendi ng pr obl em t hat   
t he ear l i er  t ool s ( v 3. 0)  had,  so i n some r espect s t he f l ow i s  s i mpl er ,  
however ,  t he t ool s t hemsel ves ar e mor e compl i cat ed.  To begi n pl ease r evi ew 
t he f ol l owi ng document :  
 
AN350. pdf  Upgr adi ng Ni os Pr ocessor  Syst ems t o t he Ni os I I  pr ocessor .  
 
HAL ( har dwar e abst r act i on l ayer )  i s  t he new syst em l i br ar i es f or  NI OS I I .  The 
Socki t  NI OS I I  was desi gn usi ng t he HAL syst em l i br ar i es,  al t hough i n t he 
case of  t he LCD dr i ver  t he ol d dr i ver  was conver t ed t o use t he HAL l i br ar i es.  
The or i gi nal  SOCki t  NI OS desi gn used t he SDK.  
 
Di f f er ences bet ween SDK/ command l i ne and HAL/ I DE:  
 

1)  SDK had GERMS,  HAL does not .  I nst ead t he I DE pr ovi des al l  t he debug and 
t er mi nal  f eat ur es.  These ar e accompl i shed t hr ough t he JTAG por t .  

 
2)  Pr ogr ammi ng can be accompl i shed t hr ough t he quar t us I I  pr ogr ammer  or  

t hr ough t he new f l ash pr ogr ammer  f ound i n t he I DE.  The Fl ash pr ogr ammer  
i s  t he pr ef er r ed met hod when usi ng a NI OSI I  i n a desi gn.    

 
3)  The I DE i s a much mor e cont ai ned envi r onment ,  basi cal l y  shor t  of  t he 

act ual  HDL synt hesi s and NI OSI I  i nst ant i at i on.  The I DE i s a 
devel opment / t er mi nal / debug/ pr ogr ammi ng envi r onment .  

 
The TOP. POF f i l e i n t he SOCki t _NI I  di r ect or y i s  j ust  t he HDL synt hesi s 
wi t h NI OS I I .  The boot l oader  i s  i ncor por at ed by t he f l ash pr ogr ammer  i n t he  
I DE.  I f  t he . POF f i l e i s  pr ogr ammed,  not hi ng wor ks because no sof t war e l oad 
i s  pr esent ,  not  even t he boot l oader .  
 
The ol d boot l oader  was not  used because t hi s f unct i on i s  pr ovi ded by t he new 
EPCS cont r ol l er  component .  I f  t he SOCki t _NI I  desi gn i s  opened,  and t he NI OS 
I I  desi gn i s  opened wi t hi n SOPC bui l der  new component  can be seen.  The new 
EPCS component  handl es t he ASMI  i nt er f ace as wel l  as,  al l ocat i ng 1K of   
i nt er nal  FPGA memor y,  wher e a pr e- canned boot l oader  can be pl aced.  The pr e-  
canned boot l oader  i s  cr eat ed i n t he I DE.  Al l  t he pr e- canned boot l oader  does 
i s  copy f r om EPCS user  f l ash space t o pr ogr am execut i on space.  I n our  case 
t he onboar d SRAM.  The boot l oader  code i s  aut omat i cal l y  cr eat ed when t he I DE 
r eads t he desi gns( SOCki t ) . PTF f i l e and sees t he EPCS Cont r ol l er  component  i s  
bei ng used.  The boot l oader  code i t sel f  i s  act ual l y  appended i nt o t he 
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pr ogr ammi ng f i l e by t he f l ash pr ogr ammer .  Thi s i s  done r i ght  bef or e t he f l ash 
pr ogr ammer  pr ogr ams t he EPCS4.  
 
The f i l es needed f or  t he f l ash pr ogr ammer  t o wor k ar e as f ol l ows:  
 

1)  A boar d f i l e,  t hi s  i s  a cust om QI I  desi gn t hat  i dent i f i es t he act ual  
boar d bei ng used.  For  SOCki t  a new quar t us I I  pr oj ect  whi ch i s  l ocat ed 
i n t he SOCki t  sub- di r ect or y was cr eat ed.  Al l  t hi s  pr oj ect  does i s  
def i nes a ni osI I  pr oj ect  wi t h t he t ar get  f l ash t o be used.  Ther e i s  one 
bug.  I f  you open t hi s desi gn you wi l l  see t hat  we def i ne bot h a ASMI  
devi ce and a CFI  f l ash( r egul ar  ol d par al l el  f l ash) .  The SOCki t  boar d 
does not  have a par al l el  f l ash.  Thi s component  has t o be added i n or der  
f or  t he f l ash pr ogr ammer  t o wor k cor r ect l y .  The boar d f i l e i s  a new 
r equi r ement  f or  usi ng t he I DE f l ash pr ogr ammer . Thi s pr oj ect  i s  used by 
t he f l ash pr ogr ammer  so t hat  i t  knows how t o pr ogr am your  par t i cul ar  
boar d.  Not i ce t hat  back i n t he SOCKi t _NI I  desi gn ( our  act ual  pr oj ect )  
t hat  t he boar d sel ect ed at  t he t op of  SOPC i s t he SOCki t  boar d.  That  
boar d def i ni t i on came f r om t he SOCki t  pr oj ect  ( Boar d pr oj ect )  Pl ease 
r ef er  t o:  ug_ni os2_f l ash_pr ogr ammer . pdf  f or  mor e i nf or mat i on on t he 
f l ash pr ogr ammer  and cr eat i ng a cust om boar d f i l e.  

 
2)  TOP. SOF or  a . sof  f i l e of  your  HDL pr oj ect .  Thi s i s  t he FPGA 

conf i gur at i on f i l e.  Agai n al l  t hese f i l es ar e assembl ed by t he f l ash 
pr ogr ammer  and mer ged i nt o a s i ngl e . f l ash f i l e t hat  i s  downl oaded t o 
t he EPCS devi ce 

 
3)  SOCki t _NI I . el f  or  your  . el f  f i l e.  The . el f  f i l e i s  t he out put  of  t he 

I DE©s bui l d pr ocess.  Thi s i s  your  pr ogr am t hat  i s  t o be execut ed by t he 
NI OSI I  cont r ol l er .  Thi s i s  not  t he boot l oader ,  t he equi val ent  SDK f i l e 
woul d be t he . SREC  

 
4)  EPCS_cont r ol l er _boot r om. f l ash,  Thi s f i l e i s  cr eat ed aut omat i cal l y  and 

i s  appended aut omat i cal l y ,  so no user  i nt er vent i on i s  needed.  Thi s f i l e 
i s  t he boot l oader  t hat  i s  pl aced i n t he 1K of  i nt er nal  memor y.  Thi s 1K 
i s  i nc l uded i n t he def i ni t i on of  t he EPCS cont r ol l er  component .   

 
The f l ash pr ogr ammer  usi ng t he above f i l es cr eat es a user . f l ash f i l e t hat  i s  
pr ogr ammed i nt o t he EPCS devi ce.  Al l  t he f l ash pr ogr ammer  r equi r es i s  t he 
JTAG header  connect ed ( NOT THE ASMI ) .  The f l ash pr ogr ammer  uses t he boar d 
f i l e f r om ( SOCki t )  whi ch def i nes t he ASMI  por t ,  so ef f ect i vel y t he f l ash 
pr ogr ammer  downl oads t he boar d f i l e pr oj ect s . sof  f i l e t o t he FPGA,  Thi s 
pr oj ect  def i nes t he ASMI  por t .  The f l ash pr ogr ammer  t hen uses t he JTAG por t  
t o t al k t o t he ASMI  por t  whi ch t hen al l ows t he compl et e SOCki t _NI I  FPGA l oad 
( conf i gur at i on HDL,  boot l oader ,  and sof t war e l oad)  t o be sent  t o t he EPCS 
devi ce.    
 
To r epr ogr am t he SOCki t  boar d wi t h t he new l oad,  pl ease use t he f l ash 
pr ogr ammer .  Al l  t he f i l es necessar y f or  t he f l ash pr ogr ammer  have been 
pr ovi ded.  Pl ease conf i gur e t he Fl ash Pr ogr ammer s ent r y f i el ds i n t he 
f ol l owi ng manner :  
 

1)  be sur e t he Tar get  boar d i s  SOCki t  
2)  Pr oj ect  shoul d be SOCki t _NI I  
3)  NI OS I I  ELF execut abl e shoul d be gr ayed out ,  but  i t  shoul d r ead 

Debug/ SOCki t _NI I . el f  
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4)  Tar get  Har dwar e:  gr ayed out  but  shoul d r ead SOPC Bui l der  syst em:  Thi s 
needs t o be t he Ni os. pt f  f r om wher e ever  you dear chi ved t he . QAR f i l e.  
CPU:  CPU 

5)  Wr i t e Ni os I I  conf i gur at i on( SOF)  box shoul d be checked wi t h t he pat h t o 
t he TOP. SOF f r om t he QAR dear chi ved di r ect or y.  

6)  To devi ce and of f set  shoul d r ead User :  U9 + ) x00000000 
 
Make sur e t he JTAG cabl e i s  connect ed t o t he JTAG header  and hi t  pr ogr am 
f l ash.  
 
One l ast  not e,  t her e ar e some command l i ne scr i pt s t hat  can be used t o 
pr ogr am t he f l ash wi t hout  t he I DE.  These ar e descr i bed i n t he 
ug_ni os2_f l ash_pr ogr ammer . pdf  


