
Status of  the DSP 6414 Processing Unit LArg Week,  CERN, 4-8 February 2002

Stefan Simion for Nevis Labs, Columbia University and the Nevis - LAPP Collaboration

Status of the DSP6414 Processing Unit

The 6414 PU in the ROD Demo format has been designed during November 
2001 jointly by Nevis and LAPP.

• The PCB was submit ted for  fabr icat ion ear ly  December ,  and one ful ly-assembled  board  has  

been received back at  Nevis  early January.

• The DSP conf igurat ion jumpers  (pul l -up or  pul l -down resistors)  were set  for  480  M H z  C P U  

frequency and 80 M H z EM IFA / B  s y n c h r o n o u s  m e mory c locks  ( C P U / 6 ) .

• A second “dummy” 6414  PCB was  equipped (by  hand,  a t  Nevis )  wi th  the  power  d is t r ibut ion  

system  o n ly (sw itching regulator,  M O S sw itch, all 0.1 µF bypass capacitors) ,  to al low  for  stand-

alone measurements  (more →)

• The fully-assem b led PU was powered on for  the  f i rs t  t im e on Jan 18 .

• By Jan 24 ,  successful  tests  of  the  Input  FPGA,  Output  FPGA,  DSP,  FIFO led to  decis ion to  

assem b le a 2 n d  board for  del ivery to  LAPP this  week.
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O u tput  FPGA -  VM E  interface tests -  H P I boot

• The DSP JTAG port  showed up to  be  non funct ional ,  render ing imposs ible  

the  program m ing of  any of  the  three  Altera  FPGAs on the  board.

• The  DSP had to  be  removed f rom the  JTAG cha in  by  making  use  o f  the  0  Ω 

resistors ( jumpers)  foreseen “ just  in case”.

• The Output  FPGA was  conf igured successful ly ,  and the  DSP booted via  i t s  

16-bit  host interface.

DSP data  to  Output  FPGA and external  F IFO

• Tested the  DSP → O u tput  FPGA ser ia l  port  (M cBSP2)

• Tested  the  DSP EM IFB (synchronous  FIFO w rite,  latency 0,  to the O u tput  

FIFO)  up to  80  M H z. 

(In the future this interface w il l  be tested up to 120 M H z.)

• Output  FPGA conver ts  EM IFB data  16  b i ts  @ BECLKOUT2 to  32  b i ts  @ hal f  

the speed for  w rit ing to  the event  FIFO.
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E P C 2

• Program m ed the  on-board EPC2 device  w ith  a  s table  vers ion of  the  Output  FPGA code.

N o w  the  Output  FPGA is  conf igured f rom EPC2  a t  power -up .

Input  FPGA -  FEB data  -  DSP EM IF  A

• Program m ed the Input  FPGA (FEB data  ser ial - to-paral le l  conversion,  data  rearrangem e n t , error 

checking)  v ia  JTAG and/or  VM E  ( through the  Output  FPGA).

• Tested  the  Input  FPGA → D S P  E M IFA  (synchronous FIFO read,  latency 3)  64  bi ts  @ 80 M H z .

(In the future this interface w ill  be tested at  100 M H z, w ith  a  600  M H z DSP. )

• N o te :  the  FEB input  data  to  the  Input  FPGA com e s  f r o m  At las  FEB  via the optical  l ink,  

followed by G-l ink deserial izer  (double  fram e  m o d e ) and a 16-bit  to 32-bit  dem u x  ( F P G A  o n  t h e  

N evis  VM E  test  board).

S u m m a r y  o f  D S P  D M A  t e s t s

• Tested Q D M A  (quick D M A , subm itted via softw a re) from  E M IFA to  SRAM  (32-bit  or 64-bit  

element  s ize)  and from  S R A M  to EM IFB  (32-bit  element s ize) .

• Tested input  DM A  synchronizat ion  on  EXT_INT4 (starts automatically,  w ithout intervention of  

the  CPU core)  f rom  E M I F A  t o  S R A M .

Second board has been built, tested, and will be delivered to LAPP.
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Power Supply - Summary
• The 64x  DSPs  use  a  0 .12  µm  C M O S  p r o c e s s ,  with separate core (1 .2  or  1 .4  V)  

and I/O (3 .3  V)  power  supply  vol tages .

• Our exper ience  with  the  6202/6203  DSPs  has  show n  that proper  pow er 

supply  sequencing can be a tr icky issue!  

• The  power  consum p tion of  the 64x is  st i l l  l isted as “TBD” in the data sheet .

• Therefore,  we  assum ed a  wors t -case  2  A @ 1 .2  V  and we dec ided to  use  a  

switching regulator  for  the  DSP core  vol tage  power  supply.

• The sw itcher  has  a  “power  good” output  which  enables  the  DSP I/O 

voltage via  a  M O S  s w itch.

• Init ial  tests  done in January show e d  a  clean 1.2 V  rail, 

but  very noisy  3 .3  V primary (due to  the  switching 

regulator) .  A d d itional 20 µF capaci tance had to  be  

added direct ly  on the input  pins  of  the switcher .  

• M eanwhile ,  an updated Silicon Errata  for  the 6414 DSP becam e available 

on TI  web s i te .  N e w , t ighter  power  sequencing requirem ents w ere 

introduced.  Fai lure to comply  means  r i sk  to  damage the  device !

• As a result ,  the entire  power distr ibut ion has  been 

revisi ted and f inal ly the “dum m y ”  P C B  w a s  “ r e t r o -

fitted” w ith a new  3 .3 V discrete sw itch and Schottky 

diode.  After  a  new  set of  measurements  (power-on  and 

power-off  ram p s), w e decided to  im p lem ent the 

changes on the ful ly-assem b led 6414 board.  
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A First Look ...

• Input  DM A  and output  DM A  d o  indeed overlap,  w ith no visible  
interference.

• Running the  loop26  optim a l f i l tering code (developed for the 
6202/6203)  takes  6.5 µs for  128 channels  at  480 M H z
i.e. 49  CPU cyc les/pair  of  channels,
very close to the sim u lator prediction (52 cycles)

Input DMA (ACE3)

loop26 event processing

Output QDMA (BCE1)
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PU Power consumption

M easurement condit ions:

• 480 M H z CPU c lock ,  1 .2  V DSP core  vol tage

• 80 M H z EM IFA ( to  Input  FPGA)  and EM I F B  ( t o  O u t p u t  F P G A )  m e m o r y  

clocks

E x c e p t  w h e n  D S P  i s  u n d e r  R E S E T : 20 M H z EM IF clocks.

• Input  DM A , output  DM A , loop26 event  processing (128 channels)

• 100 kHz instantaneous L1A tr igger  rate

Total PU power ~ 3 W, DSP core ~ 1 W
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Next steps

⇒Boundary scan test ing ( JTAG)  w ill be  done  a t  LAPP

⇒Handling of  the  TTC inform a tion sti l l  to be done (serial  ports servicing by D M A  etc.)

⇒O u tput event ( fragment/burst)  synchronizat ion needs to  be studied.  Contrary to  the 
6203  DSP,  this  device  does  not  have “DM A  C o m p lete” output pins,  nor does i t  
support  level- tr iggered (as  opposed to edge-tr iggered)  DM A  synchronization!

⇒Evaluation of  the optim a l filtering  code  wr itten specifically for the 64x !
Input  event  handl ing ( Input  FPGA) to  f i t  the  needs of  the  OF code being 
investigated.

This  new  P U  should al low ,  during the next  m o n ths,  to evaluate the 6414 TI  D S P  for  use 
in  the  LArg ROD system .

If this D S P ,  or  the 6203C (also 0.12 µm  C M O S) is  chosen,  then the power  supply  
schem e  (sequencing)  needs to  be revisited!  W e should consider the possibly,  that  the 
DSP core  vol tage be  suppl ied by the  m o therboard.

T h e  D S P  c h o ice is  due for July 2002.


