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& Objective:

= [0 send data to the
chipsion this board
from a far ofiff location
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and thatiis;exactly:
Whiat happened....
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PONEXPERIMENt

e DY experiment IS fiocused Missing E Electron
on preC|Se StUd|eS Of (neutrinoT) energy
Interactions off protens and cluster
antipretens at therhighest

available energies.

D@ detector is one of two b ,
large: particle detectorsihere at 7. ™~ Electron Track
[Fermilal:; i P

It's basically’ a camera.
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Electronics (Boards are in there somewhere)



Silicon' Readout Datar Elow

The SVX
sequencer
controls SVX
chips and
transfers data
from the SVX
chips to the
readout crates.
The SVX chips
digitize 128
analog inputs
from silicon
strip detectors

To silicon detector

Serial Command
Link

Optical Link
1Gb/s
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Movable counting house

5’ High Mass Cablg¢
(3M/50 conductpr)

Platform

1553 Monitoring




Proplem

== SVX SEqUERCErs are atian

obscure location on the
detector.

& [nrerder to change; the

firmware on: any. of the
chips, for testing| or
OthErwise, SeMeone has
to gor dewn to) the
detector.

& 0 doi this, they need

permission; (You' cam'ti just
Walk onte: the; platiern):

[f only We ezinl reorae) el
ifla Dozlrels Witrlott golnief £o trla]
onsieall/z
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ERPGEAand Eirmware

s FelarProgrammable Gate
Array.

s [ey ane semiconductor
devices containing
programmable 1egic
COMPpONENts calledl “legic X
plocks®, and programmable i
interconnects:

st Firmware isfa set of
INStrUCLIONS programmed
On anl FPGA.

s Unlike sofitware, It is not
loaded firom a disk and
unlike hardware, it can be
modified once installed.




IHOW LREICRIPS) alié connected on
LIENDeard

™S ™S ™S
" DEVICE 1 " DEVICE 2 " DEVICE 3

TDI TDO TDI TDO TDI TDO

JTAG (Joint Test Action Group) Chain
The JTAG chain is a group of FPGAs daisy-chained together via a JTAG interface.

A JTAG interface is a special four/five-pin interface added to a chip




From 1553
bus

Physics Data || cgm = ; 4, =5 - L Physics Data
ouT . =i hiissEs S| i | "

The SVX Sequencer boards are 9U by 280mm circuit boards that reside in slots 2
through 21 of each of eight Eurocard crates




1553 Bus and Controller

1 The 1553 bus'is a device
WhICh consists of a wire pail
that transfiers data or power
petween computer
COmMpPBNENtS Inside a
computer or between
COmMpULErs: .

i1 The controller eperates
according tera commandtlist
stored in Its/local memory: to
direct the bus

1 o accommodate the my
programi the; 1553f driver,
the programi is tailored to
talk torthe bus bit at a time.
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Mike Utes
Engineer @ DO<

Board Designer

Firmware

Compile yvou dempgne with the
MAX + WOﬁwcn

Compile
Design 2

MASC + PLUS 1T

1553 Bus

The MAI +PLUS
Il software
generates the
FProgrammer
Object file,

The MAID +
PLUSII software
converts the POFa
mto JBC files

Use the Utility (in
this case the
Jamplayer,
complied in
LINUX by

Vi Works) to
create a Hex File




ihereld and the new

JTAG Chain

JAMPLAYER

JAMPLAYER

. 1553 Bus 1553 Chip




Sortware:
Howrthe JAV PEAYER WORKS

Jam STAPL Player

/O Functions
(jbistub.c file) Clook (TER

Timing (TMS) :

’I
Data Input (TDI),

|
Data Output (TDO)
<7}

Main Program

A4

Compare

Interpret
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HeWAenaNsia millisecond:?
(OPAGHIMING)

—=— Power PC
processor

-®-M 68k
processor




Action

Size of File

Time Taken by Processor
(Minutes: Seconds)

M 68k

Power PC

program 1st chip

22:07

7:47

verify 15t chip

12:09

4:24

verify whole chain

55:23

21:18

Verify 1st and 7t chip

7:01

Verify 2" and 6™ chip

9:47

Verify 3 and 5t chip

7:00

Verify 4t chip

3:06

get1553

123 ps

put1553

120 ps




hiRgsiiearned

= How: te use; Unix, VXworks, Python

& How! al 1553 bus and controller wWorks

& How! the DO Experiment Works
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1553 Bus: Driver and Controller

i1 J o accommodate the a

programi the; 15531 driver, a
programi to talks tethe driver
bit at a time, had te be

merged with the Jam Player
Software.

. Controller 1553 bus software

quickly pull out in front of It.”"




