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SlJM>lARY

Correlator buffer-rrerory is a device which is going to be used as input

data-area for the EISCAT digital correlator . It consists of tv;o rrerory

data-parts which can be addreased simultaneously . So , the l eading of data

t o the buffer-rrerory and reading to the correlator are total independent

of each other.

The buffer-rrerory has 8 proqram-courrcera which are program3ble fran the

crmput e r-, '!'hese courrt eza are used for adressing while writing data fran

the f ilter and inta the buffer.
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L O SPECIFICATIOOS

Memory size: 32bit x Sk

Electrical Specifications : Power-Supply 40A, SV

INPtJr

Standard TI'lr-level inputs for address end data .

"1": 2.7 volts < V out < 5 Volts

"O" : O volts < V out < 0.5 Volts

I nput data-speed 10 MHz, with hand.shaking between CAMAC/buffer and

matehed filterjbuffer. '!'here is no handshaking between correlator and

buffer .

OlII'PtJr

Standard TI'Ir-level for all data outputs with 3-state.

IOL (sink currenc) = 64 mA

100 (source current) = - 15 mA.
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2 .0 FUNCITCNAL DIS=PTlrn

The butfer- rnerory is a di vi ce which is going to be used a s input­

area for the corre l a tor .

The rrerrory is divided inta tw:l identical parts. '!be correlator has

access to one part of the buffer-merory , while data are loaded inte

the o ther part frern the filter. The write-addresses are generated in

the buffer -contra1 part, and the r ead addres ses are genera ted by the

correlator itself .

I t is poas.tbl.e to connect one rraster and there slaves to one buffer­

ITlEIDJry . And rmre than one butfer-rrerrory may be connected to each

matehed f ilter . (Multi correlator s ystem) •

Block diagram i s shccn in figure 1.

2 .1 MEMJRY SYSTEM

The rrerrory i s divided inta "pages " when one page is l k word , Each

memory-card cons ists of lk x 32bit.

Extending the maoory is done by adding rrore cards inta the crate

without doing any new- handware design . The only thing to do is to

set the card address in the crate by use of micro-switches on the

rnerory-cards,
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3 . O Ha; TO DEl/IDE 1HE BUFFER MEMJRY

It is possdhl.e to divide the rnerory in different ways by progranrning

the 8 procramn-countera for input and enable databusses and pa.ging for

output by use of CAMAC.

3. 1 INPlJr

Each procram-counter consists of a prograrrable register and a 16 bit

counter . So every counter can address the whole rrerrory {4k). I t is

posaäbl.e to divide the roatory into channel-blocks by prograrrrning dif­

ferent start-addresses for each program-eounter. One proqrecn-counter

can address the area of another, so the addressing is very Impor-tant ,

If only one frequency-channel fran the f ilter is needed, program­

counter l sh::>uld be proqrarnred with start-address O, and the other

with startaddresses qreater- Ulan the address space .

All of the proqrarrcourrter's are cleared and reloaded with the start­

addresses after each staxt-corpute pulse fran the radarcontroller .

The progranming of the counters is therefore necessary only once

before starting up an experimen.t.

3.2 OOl'PlJr

There are 4 data-channels ·fran the buffer-marory . Each of than con­

sists of 16 bits. (8 bits for X-sample and 8 bits for y-sample) .

Where data shall flow are set by sw"itiches on the front -panel. ( 4

switches for each merrory card ) . Fach switch enables the wanted. data-bus .

It is poaaLbl.e to divide the buffer-rrarory in rrany ways by use of the

toggle-switches on the front and the tt.UTlble swi.tches ,

The tht.UTlble switches are used. to divide the marory into blocks . The mi­

ninuJm size of one block is lk word . So if we want to use one correlator

and 3 slaves the mini.rrn.lm marory s ize is qk , The start address for each

block wil l be O, 50 by use of 4 blocks one address fran the correlator

treens data fran 4 different places in the buffer-rrerory. The 4 different

data-sets are sent to 4 different data-busses. ( See fig . 2 )

3.3. EXAMPLES FOR INPlJr/OOl'PlJr

r.
One frequency-channel/ one corre1ator & no slaves •

This is the easiest configuration (fig. 2)

The upstarting proced.ure will be:

a) Program counter no l wi th start address

b) Connect and enable data-bus no l to all cards by use of ccrnputer

el Set one block for output; (whole merory) by use of canputer
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I I.

8 frequency-channels/ one oorrelator arrl 3 slaves .

The upstarting procedure will be: (tig 3)

a) Proqrem all prop-am counters with start-addresses

bl Connect and enable each data-ros to the correct oorrelator and

slave

c I Define blocksize for the correlator and slaves by usiJq thE! c:x:np..1ter
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4. 0 CQNTHOL SYSTEM (fig l)

al TIMING o:NI'RJL gives the tirning and anable signals to do i t possdjale

to write and read to/fran the buffez-rrermry (fig 6 and 7)

b) DATA BUS CONI'PDIS control the 4 different data-buses of 16 bits each

c) CHANNEL a:N1'fOIS contral the procrere-counters and the prograrrming of

the counters (fig 8 , 9 & 10)

dl DATA OORREX:TlOO CCJNI'R')L makes al l data sets usable for the correlator

4 . 1 TIMING CONrroL

Data strobe fran the filter is used as time-reference for Input to the

buffer-rrerrory , All central-signals are made by using data-strobe and

start.:-ccrnpute. The start-canpute signal is taken directly fran the radar­

controller.

A clear- and re.load-pukse fran this contra1 is sent to the program-counters

every time staru-ccroute ccmes fran the radar-controller. 'Ifu.s means

that all the procrern-counters are r eloaded wi th the startaddresses after

each start -ccrpute and wiLl, be ready to count . The c lock-pul.se which

s t eps the t...rocrem-counters is generated at the same time as data-received

is sent to the matehed filter . Therefore will the new address be ready

to the next Ioad in....Q the merory, The d.if ferent enable s ignals are -dso

generated in this contral .

rnprt you t put will change side of the bJ.ffer-rnarory after ea ch start­

ccmpute ,

4 . 2 QhTA BUS CCNl'IDLS

Each marory-card has its C1w'I) data bus control which takes care of the

enabling of the different databuses , Our enable-signal fran the corre­

l a tar dces it posaLhl.e to disable al l the databuses at once , so the

cor r e Ja t o r can take data fran other sources.

4 . 3 0lANNEL C<NrroL

COnsists of one part which controls the prograrrming of the different

program countera, and 8 channels controls which take care of the dif­

ferent program-counters for Input to the buffer .

The program-counters have to be programned through CPMAC. Each charmel

oonsists therefore of one input-r egi s ter (16 bit prograrnable) , a 16 bi t

COW1ter, and a 16 bit bus trance iver . The tranceivers have 3-state out­

puts , so all charmel-controls are linked ro the same address bus .
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4 .4 DATA <XlRRJrI'ICN

Since the correlator cannot accept datawords which are -128
10

this cfr-.

cuit is made. It adds +1 to the datav.ord for each x-y sample if the

value is - 128 10•
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5 .0 LOADING OF DATA

The channel-number (3 bit) is sent to the buffer fran the matched. f ilter

together with the data . The channel-nmnber i s c.locked into a 3-bit re­

gister , and changed to a decfmal, mmber , By gating this decima l output

with data-received. the c lock-signal for the program-counters i s made.

One of the counters are neM c locked forward one step so it is ready the

next ti.rre when i t is addreased ,

The address-bus trance i vers are enabl.ed or disabled by the s ignals ElA ,

EIB ,E2A and E2S. Signal ElA = ElB so if tranceiver ElA is enab.led is

tranceiver ElS in 3-state . At the same t.Ime are E2A c losed and E2S

opened , The correlator can ncM get access to the other side of the rrermry ,

The data-bus tranceiver 3A has been opened earl ier so data are rON

c.locxed inta the merory, (see t iming diagram tig 6) .

5. 2 READING FR::l'! THE BUFFER

'I1le ccrrelator has direct access to the butfer through the tranceivers ,

and will tl .crefore have to wai t. for the data. Arx1 no strobe s ignal or

data-ready signal will be sent fran the butfer to the correlator (no

handshaking this way) , (see timing diagram Fig 7) •

5 .3 pOCGJWT-lING

The prograrrming fran c.AW\C i s done by f i r st setting up BUFFER NO. and

which prograrn-counter to be progranmed . This is done in Register (The

same rrod.ule as for the correlatorl •

Register 2 i s used as controi and strobe of register l into the buffer­

mcrory, Bit specif i cations on fig 4 . Address/Dataflow between CAMAC

a n d buffer memory on f ig . 5. (see tiJning diagram f ig 8,9, 11 ) .
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6. O INI'ERFACE

6.1 Butter/Filter:

TI'L standard i s used ,

"high level " 2 .7 Volt < Vout < 5 Volt

"l CM level" O Volt < Vout < 0.5 Volt

'Ihe interface is organized on these buses :

a) Data-bus , 16 lines for transferring x ,y- sample in parnl.Le k

bl Channel-bus, 3 Lines for identification for charmeka

el Contral-bus, 2 lines for hand-ehakfnq

Channel bus .

bit 2 bit l bit O Channel No .

O O O l

O O l 2

O l O 3

O l l 4

l O O 5

l O l 6

l l O 7

l l l 8

6 . 2 INTERFACE

C!\MI\C/BOFFER

Figure <I shQ\IJS the interface between correlator/buffer and ccrnp.1ter :

6. 3 INTERFACE between

Buf fer/Correlator

Linetranceivers will te used to drive the databuses fran buffer to

correlator. Bal.anced Inputi/output; is not used so the distance between

buffer and correlator has to be very short. (Should be s horter than 2 m) •
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7 .0 TESTING

Testing o f the bu f fer-marory will be done by us ing CN!fAC and the can­

prter , There will be prcqrams whic h simulates the match f ilters and the

correlator. This will make it posadbke to test the buffer-rrerrorv in a

dynamic way , hut not at the highesl wcrk fnq speed .

The addres s -buses for buffer A and buffer B are displayed on th e f r ont-pane l ,

toqether wi .th sene other signals and stat us .

The bus- trancei vers which are used to buffer the databuses can 1.Je con­

nected directly to CAMAC. So the output. data-How r roo the buffer may

be tested through CAMI\C.

It wkl.L a l so be po ss.tbje to us e the buffer-mcro ry as a buff or' for the

radar-control1er . That means that the radar- controller ruay be test eer

wi th its normal. speed ,

7.1 Internal Pram

Testing (of bcth buffer merorv and corrclator) can be done by us ing

the interna1 t estpran in the butfer rrermry, X-data and Y-da ta are stored

in (512 x 16 bit) pran, and data can be l oaded inta buf fer fran this pran.

7.2 X-da ta, Y-data

There is also a X-data , Y-data si..rmJ.lator which counts up f or X-data and dQl,01I1

for Y-data.

By using the tests which is described in 7 . 1 and 7 . 2 it is poas fb.le to do

the t esting in true speed, both for corre1ator and buffer merory .





1
\

A
1

\
1

\
~~

-
"-

...
~

'""-T
~

~
~

;t
~

~~
~

~
~

"-

r>
~D

?
::::>

-;>
~
P

?
§p,

'<

"
~

~
t

s
~

v
"

-=r-
~

~
~

"
'---"-

§
"o:

-
I<.v

...
"

'l-
"I

';J
"f

~
~

......~
i

'"
~

~

~

?
L

.,'If
u

.r ?
§t>~

~

~
::iv

~
l
v

~
-:>

s::>
~

~
~

l
\,

t
~

,,
~
~

~
L..-!:.

...
I-:c

r
'"

~
;
-
;
:
=
=
=
=
~

I_
----1

-L
-

-



~
;:

"-
if

"'~
~

~
~

:::"
~'l:

"v
"S

"''l;
I

,
,
~

"
~

~
"-

I:)...
<lo
~

~"'t7
"

8~"\'=1('7
2§

" '<
~
~

i;:
~

5
J'j

',,1/3
J,v/lJ'.L

i'!-
5

S
J

(j(/(/t'
..

~
r;i:

~

,.,
I

I
I

f'.1J/O
)

~
g

7
{
)
~
.
A
/j

$
11

~
:

1'--
-
-
I
-
-

t
-

-
I_

-
-

V
I
~

7
I)N

/(/
7:P

lJ1
K

L
W

;>
~

v
~

I
I

~
rv

~
~

~
:

!
t/Jf/Il

R.~
l

1!;
i;;

n
fJn

/1l
e

ss
»

I'JW
»

V
,

'"
I

I
I

r-,
~
~

'I-~
"\

--+
--

+
-
-
r
-

--
n

J1"
~/(/

h
S

lJU
KLP17

)
~

f----v'
'<

l
I

I
~

v
I':

•
.-..

~
;

~
...

....t--.
I!ti

'1
r

"
~
~'"

'"
~
~

~
'"

~'"
0

-"f
A

/fJA
/J/-".!-

~
'>

,;__ae«

L
~

L
~

"
,,
~

~
~

"'h
~
,

~:-
"'~



<-<,

"
l .

G

,.: Dort'ESS
F RCH 8VFFER (D/saMe)

»aoeess
;eRoH CORIl ~LArOR ( E'1ab/e ),

.: (-{J/r e' s s
;; : 't.; CT

~

I
~~
"' ---
~4i
C) \,

~ ~

~
~

PA TA SELEC r
I

!" A T A

:: '.,'~.NCE/ ~ER5

"',
"" ~" .....l"l ~
to:'<,
<:) ....\
<::> \.)
~~

~i-;

y 1' )< I 'Jo
~J( !tf;]. I :l.k

I C'/;j ,- T- r -ö

i I
'Ile CH!/ I I 2f<

-(./15- 1 - r - ö

c-!, fr'v I ' I 2k-, ,,'h- - 1- - 1- ö

L-J AO,q!ek f)/f I l ! 21<

F RO ,"" CoRf?EU TOR. (P/SA.8LfJ

1-16VIf' Ö

'4\ l ~ ...~ l
~ l ...., """'" ~
.~ ... I ~ • • ~

"' . I ':-' <,l ~
~~ r." ~ ~
'.... I;';'" ; ::- \ ~.....'}- .~' '~ I ~ 'l
'-"l I" '<, .. ':"~ l ~

~,\ I } i\! l":,
, •. 1 I" ' ::II o'

J
, ' " I j'" \
.: I :;;;: "l i~

e~~Q~

!N7A- 8U5 1 TO (C,fIr:Jl~/OIF

fJ.~!?,'.f -8 C6 2 To Slr.y~(
/J,,;a C;,'S 3 ro 5i//V,!2
af7/! Di/5 El TO SLtiWE 3

Olr G/t;VIZ/17/ 0 /v 0 "- OdT/f 6uS_':'~$ /1·';/0 N3' -';'J', 'Y r O _.t:;. ...... r _ / ,'
l eJ/ . ,~ _'"' n .... ~ ~· ,,?......:::/

I /'
.1 ca rrsca-o>

.'., ..' " -" - )...... ...;-." .... - . :> . '



Rcqi s ter l

''6B bit 15 BUFFER I D
14 AlJDRESS
13 (GIVEN BY
12 SET =M\ND)
11 PRXRAM
10 CUNl'ER NO.

g
8 Dl\TA AIL BITS
7 BUS NO tEED FOR
6 Dl\TA
5 P!\GES OR

4 BUSS=

3
2
l

lEB

I GNERATID ADDRESS I l- I
I:>\TA FORMAT

00 CAMi'C BUS

RffiISTER

lEB bit O •
l •
2 •
3 •
4
5

~I :
10
11
12
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14
15

ID' , rnJ\J3LE ADDRESS- OR DATA-LOAD
w.; , lDI\D ADDRESS
ID' , lDI\D I:>\TA

ST. =IP
TES!' l rnJ\BLE
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Figure 4. Co r rela tor/Buf fe r Intcrface (Bit Spec i f i c a t ion s )
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