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L PROGRAHMABLE REGISTERS

DATA-FIELD IN DIGITAL CORRE~~

All numeric values are d~cimal .

ABBR.: APB: Address proce' f) Juffer-memory, APM: Address

processor for resul ,emor)', C: Computer, F: Front-panel,

P: Internal program.

17,15, " "
11 O

LOAD-REGISTER FOR WIll/lilA 18, 0-4095 C,F,PLOOP-COUNTER 1 (LCR1) 11 O

TEMPORARY STORAGE FOR lW'd//A 0-4095 p
VALUE OF LOOP-COUNTER 1
(LCR1A)

11 O
LOAD-REGISTER FOR f71TflIIJi1 19 , 0-4095 C,F,PLOOP-COUNTER 2 (LCR2 )

11 O
LOAD-REGISTER FOR 10'///I/JJLl 20, 0-4095 C.F.PLOOP-COUNTER 3 (LCR3 )

O
"CORRELATOR-READY" - ~ 63, 0-1 CREGISTER (CRA)

* AFBRS must be loaded through the Data I-reg., APB.

'6 t 15 " "
11 O

REGISTER-STACK, APM 1 7 , O, 0-4095 C,F
(APMRS ) , 7 , 1 , " "

17, 2 , " "

REGISTER NAHE ADDRESS NUMERIC-RANGE LOAD-ACCESS
15 O

STATUSWORD (STAT) '1lIllllll/IIIJ 1 , 0-65535 C,F
5 O

START-ADDRESS-REGISTER vmzm 4 , 0-63 C,F,P
(SAR)

15 O
BASE-ADDRESS-REGISTER, IZZZZ 7717ZZfTl}, 5, 0-65535 C,F
APB (BAR)

15 O
DATA I-REGISTER, APB V71ZWWUOI 6, 0-65535 C,F,P

15 O
REGISTER-STACK, APB* , 6 , O 0-65535 C,F
(APBRS) 16, , " "

16,2 " "
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II. MEMORY-LOCATIONS

PROGRAM-FIELD I~ DIGITAL CORRELATOR

All numeric values are decimal.

ABBR.: RAM: Random access memory.

PROGRAM-MEMORY STRUCTURE:

h4-7'i 61

14'-..,L,,LJ 6 2
"'--''---.LLJ 6 3

RAM 1 RAMO

9, 8,

15 O 15 O

00

01

02

O

RAM2

10 ,

15

11 ,

RAM3RAM4

12,

RAM5

13,

1f-j5~"7'101;-;5;..-,---r;0

RAM? RAM6

ADDR. 1 5, 1 4 ,

SUB. ADDR.

When accessed from xternal source (computer or front-panel) for pro­

gram set-up, the nemc y is split inta 8 separate pages (RAMO, RAMl, .. )

with separate address identification. Each location in page is given

by the SUB-ADDRESS.

The correlator interna l instruction word (128 bits) is defined by

paraliei read-out from the same SUB.ADDR. in all pages, i.e. Intruc­

tian word location is defined by the SUB.ADDR.

PROGRAM RESTRICTIONS: Location 00 is used for idle-running of
the correlator.

Lacation 63 is used for storage of service­
routine.

Pointer when handling external interrupts.

LOCATIONS FP$L F 'R PROGRAMMING, 01-62.
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III. THE PROGRMI FIELD OF THE CORRELATOR

The Program Field of the correlato consists of 7 different

functions which operate in parallel. The contral is given by

the 128-bits instruction word.

THE INSTRUCTION WORO SEPARATED INTO MAIN INTERNAL FUNCTIONS

ln O

~17~ZZZZZZZ7777777717777777A
~~TS--,~, 36";lITSI~~1

I/O- our- Aa:.- ARr- API''- APB-
INSTROC- INSTROC- INSTROC- INSTROC- INSTROC- INSTROC-
TroN TION TION TION TION TION

34 BITS )
v

PID­
INSTROC­
TION

PRO-INSTRUCTION: Contrals the execution of the correlator
program and relaad of the programmable
registers in the data field (SAR, BAR, LeR1,
LCR2, LeR)).

APB-INSTRUCTION: Contrals the addressing of the buffer memory
(data input source) and generation of relaad
values to the registers in the data field
(APB register stack).

APM-INSTRUCTION: Contrals the addressing of the result memory
(data storage) and generation of reload
values to the registers in the data field
(APM register stack).

ARI-INSTRUCTION: Controls arithmetical f;lnc ~ions on data from
the buffer memory.

ACC-IN$TRUCTION: Controls arithmetical accumulation of pro­
cessed data and data from the result memory.

OUT-INSTRUCTION: Controls direct memory access (O~~) from the
result memory to the computer.

I/O-INSTRUCTION: Controls data/address comwunication in a
multi-correlator system.

The actual bit-assignments for the functions are given on the

next page. Oue to hardware construction the different functions

are scrambled.
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IV. BIT ASSIGNMENTS OF THE RAM MODULES

IHSTHUCTION-i\'ORD BIT "SSI(,i~J.lP'Tr:

'lSB LSB

kl
NlJ

I •

IS 14 13 12 11 JO 9 8 7 6 5 , 3 2 l O
116 IlS 1]4 113 112 111 Ila lo 18 17 16 le 14 13 12 Il,

B-ADDRI:SS A fI.DDru;;SS MU-DESflh1\TlOOl ALU FUl'X..'l'ION AW-SOUt<CE, I I_ l} I I Il P l

lW40

IWU IS 14 13 12 11 10 9 8 7 6 5 4 3 2 l O
118 P14 P

13
P12 Pu PID P9 Pa '7 P6 f' P

j
P3

P2 PI 117

SET,_~• .,,'...,.I.,I__---CO-N-ID-IT..::..:l:.:O;CN--a:='D=E=' ~ -=CD==DE='--'B"-__....,__-'COD==E'-·-'-l\'--__....".i'B~D~R,1_' JII --r- 'I .lr'.-.
APB rffi ]'lPE

I l • I l • t

lWl2
IS 14 13 12 11 10 9 8 7 6 S 4 3 2 l O

P28 P27 P26 P2S P24 P23 P22 P21 p~O P19 P18 P]7 1'16 P1S S2 Sl

I •

l l

l\DDR. LCRlA Le3
J I' Pro I •

Le2 Lel
SETOLAR

F F
" 1'/0

• l •

RE­
ILlAD

R-IJJDR.~~
<-;~

lf~ 'INCDPr--­
Dur

'1

~ J"ACC
I'

~3
t..mPIUl .1

lS 14 13 12 11 10 9 O 7 G S 4 3 2 l O

~ A6 AS A4 A3 ~ Al Tl P34 P33
P32 P31 P30 P29-

RAM3

1W\4 lS 14 13 12 11 10 9 B 7 6 5 4 3 2 l O
S6 Ss S4 S3 M:20 "19 M18 M17 fl1.6 H1S H

14
H

13 '\2 1'1.1 '\0 ''9

I I
l/O

f.l4B

• l

l I l

fI14A >GB

I • l l

NU

>GA H2B

I'

l r

l l
SlIIS2

I IS4'UAMlB
I' I l

IS 14 13 12 11 10 9 8 7 6 S 4 3 2 l O
H8 ~ M6 HS 14

4
M3 M2 Ml 1'-1

28 "27 M:26 H2S H
24

H23 H22 ";11
r

l I

1W15

, l

AW­
1~ESI'1

J loJ~1

B-NDRESS

l 13 12 11 10 9 8 7 6 <; 4 3 2 l O
T

6
TS T 4 T] T2 1]7 116

115 114 113 1
12 In 110 19.

l l

• I
• I

HJ4
iju

Hl ...

I I l

lJlJ ..;QUHO:':

IS 14 13 12 11 10 9 8 7 6 5 ·1 3 2 l O
18 17 16 IS I, Il 12 Il n36 H

35 NJ.; :,1)3 f'.1
32 !'~l 1-130 "29'.. :"C" ' "

.. ' -' -
RA"7
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Hi\W ".:.1

,,
1_- _

~: m.:GISTi:'f\S Dl DJ\T.'\-FIELD

All h.x:.i.TCGl::1~·.l::..l.·5 h.:.\'.:.: J~ :..... l.:: ',:1 =..~

c]:j,LJ.-r.:ln::;c: 0-·I1C95

co:mITION CODE JNSTRllCTIONS:

~'! l

!'C ::- ~L'e ..-';:.J~'. l .......,r.· ! .t:-:T
r;;S'l'i~LcrF ':. r:t.,,·..[>--uL,'i' FP~:'1

III XR/',l·j-i'lb'OR':

IN'l'EGER CODI;J(;

32,40,4B,56

57

58

59

60

62

63

50

51

54

TE~~'r corwJ'l'lON

USE CODE 11 Ui~CUNDITIO~l\LLY

Il' LC1=0 USE CODE B ELSE USE CODE 11

IF LC2=Q USE CODE B ELSE usc CODE fl..

II' LC1 OR LC2=O USE CODE B rLSE liSE COOL i,

IF LC3=0 use CODe B ELSE use CODe ,\

Jr LC1 OR LC3=0 USE CODE B EL$C LJSE con E l\

JF' Le2 OR LC3=O llSE: eoor.' B ELSE os r:; eonE A

IF LCl Ol~ LC2 OR LC]=O ose CODE B ELSE L'S!':
coor:: 11

IF LC2;'O usc CODj~ Il EL~iE USE CCDi:.. A

IF LC1=O OH LC~fO USE CODE Il ELS': USE CODE "
IF LC2-:jO OP LC3=O USE CODe fl ELS,. USE coe: ,

r.
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"
, l,.:.! IDl'l' 101'1

Ii- Le l OR Le:" ('I

I"ii: COi..::r. h

) U.d \.1' L: H 1::LSi::

l. T.... -:~ u".. ..)' '- Il

('( ,DL h Er 'I; 0SL: CODE l\

US!: CODE B LL: l L!:L

on LC3#O " I l

SE

JSL CODe l\

/,

L

L.

rr LC3to

Ir LC1-=()

H' L" 2:n ('L

T.~.• 0 1.11' '~1.-

U~~ ~ CODE 1\

..
"

44

45

,16

38

39

11 .e.- .l. :J'

] l • i o 1.L: • ..t.\

U:-c L "'r'l/. A

,r}] I LSt:; VSF CODE A

,J JE CODe B CLSC

27 IF L\
!::L~J1

n (1

II , L J.

L ·-""ODE il fr
JF,

~ LC2=Q USE CODE A

30 lP Le -< ,'el" (~(JI)L il

j LSr: C(j~Tlr:Jj

J,C2=\ USE CODE A

29

31

lP I.Cl OR r
IF Le1 OR Le)
USE COUE A"',"

J
,J

Il, '~L LlJt·1TINUE

IF r.C2=O

fr' t..Cl=(i USI. CODE 13 r sr: Tf' "'~,Ir' USE CODe
T ,S1.: C0.l'J' l 'E

22 l r.C3=O Li!-.: COO}; Il l .!

~I l' CON'}'] ;.UE
LC2to US~ CODE A

! r, Le' or. eJ='
l'."L \ E p., 1,;-

r" L cell
C0N'l'INUE

,LSE TF LC2tO

1 1 TF r.Cl:;o!Q U~ 'UE B ELS[' I~ LC2=Q USE CODE l\
j'\.3r- cn' ':.' 1'diE

l T L..I.- j,.<-O USE CODE !3 ELsr~ U' LC2=O USE CODE A
l ~ ..... ,"INUE

13

1 '>

5

7

l 1,( I I'H LC3#0 llSE CODe B ELr-:;r:: \'T __ .ll:E

1I T. l r!{ LC3iO Ul"'! CODE H ELSE IF LC2=O
lJ: l\ 1\ ELSE CONT INUE

LI. LC1/0 USE CODE B rLSL lr LC2;i1 l1SL CODr: l,
ELSI. CON'rINUE

Ir r.CJ#O LISE CODE il ELS E IF LC2;iO UtiC enue !J.
I..::LSE C0fJT1NUC

IF LC1 OR LC3;'O USE CODE B ELSE IF LC2tO
USE CODe ~ ELSE CONTINUE
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CODE A/CODE 8 INSTRUCTIONS,

INTEGER COOl NG

O

1

2

)

4 , 12

5,13

6 , 14

7 , 15

8

9

10

11

FUNCTION

PC=PC+l, POP STACK

PC=RETURN ADDRESS,
POP STACK

PC=JUMP ADDRESS,
POP STACK

PC=SAR, POP STACK

PC=PC+l

PC=RETURN ADDRESS

PC=JUMP l\DDRESS

PC=SAR

PC=PC+l, PUSH STACK

PC=RETURN ADDRESS,
PUSH STACK

PC=JUMP ADDRESS,
PUSH STACK

PC=SAR, PUS H STACK

CQnMENTS

CONTINUE AND DELETE
LAST RETURN ADDRESS

RETURN AND DELETE LAST
RETURN ADDRESS

JUMP AND DELETE LAST
RE'fURN ADDRESS

GOTO SAR AND DELETE
LAST RETURN ADDRESS

CONTINUE

RETURN

JUMP

GOTO SAR

CONTINUE AND SET RETURN
ADDRESS

RETURN AND SET RETURN
ADDRESS

JUMP AND SET RETURN
ADDRESS

GOTO SAR AND SET RETURN
ADDRESS

LCl INSTRUCTIONS,

INTEGER CODItJG

O

1

2

)

4

5

6

i

FUNCTION

NOOP

LC1=LC1-l

LC1=LCRl

LC1=LCR1A

IF Le 1=0 T!lEN Le 1=LCR 1 ,
LC2=LC2-1 ELSE LC1=LC1-l

IF LC1=0 OR LC)=O THEN
LC1=LCR1A ELSE
LC1=LC1-1

IF LC1=0 THEN
LC1=LCRl ELSE
LC1=LC1-l

IF LC1=0 THEN
LC1=LCR1A ELSE
LC1=LC1-l

CQ!'1MENTS

NO OPERATION

DECREMENT LOOP COUNTER

LOAD LOD? COUNTER

LOAD LOOP COUNTER

CONDITIONAL LOAD/
DECREHENT

CONDITIONAL LOAD/
DECREHENT

CONDITIONAL LOAD/
DECREHENT

CONDITIONAL LOAD/
DECRE!'1ENT
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LC2 INSTRUCTIONS:

INTEGER CODING

o
1

3

FUNCTION

NOOP

LC2=LC2-1

LC2=LCR2

CDr11'1ENTS

NO OPERATION

DECREMENT LOOP COUNTER

LOAD LOOP COUNTER

LCJ INSTRUCTIONS:

INTEGER CODING

O

1

2

3

FUNCTION

NOOP

LC3=LC3-1

LC3=LCR3

IF LC3=0 THEN
LC3=LCR3 ELSE
LC3=LC3-1

COMHEN'rs

NO OPERATION

DECPHIENT LOOP COUNTER

LOAD LOOP COUNTER

CONDITION'L LOAD/
DECRE!·1ENT

LCR1A INSTRUCTIONS:

INTEGER CODING

O

FUNCTION

NQOP

LCR1A=LCl

COMrtENTS

NO OPERATION

REGISTER LOAD

RELOAD INSTRUCTIONS:

INTEGER CODING

O

1

FUNCTION

NOOP

REGISTER RELOAD

COMr-1ENTS

NO OPERATION

RELOAD VALUE FROM APB

RELOAD ADDRESSES:

INTEGER CODING FUNCTION

4 RELOAD SAR

5 BAR, APB

18 LCR1

19 " LCR2

20 " LCR3

COMf'lENTS

IF RELOAD=l

" "

" "
" "

PROGFA}~ING NOTES

Only the given instruction values should be used.

Only a maximum of 4 return addresses can be stored.
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When the push stack option is used (set up return address)

the stored value is the present pe value+1.

I·Jhen the RELOAD option is used the next program instruction

must not contain the HELDAD option or a load LOOP COUNTER

instruction. The correlator needs 2 clock eye les for a HELGAD

instruction.

program Location O cannat be used for a register rcload.
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l\S3R2VI;~TIOtJS: Arn - tder '"

f,P'1 - J. r rc~ or [ r rcsult ~emor~;

ALU rltll t c ..... l 1("> ical ln..lt.

InSTHUC'!'IO~l hORD 5Lr;'.R.......TIOtl:

3 DrI'S 3 n..l. ...~ 1 ~-~:::
, [,1.1:3 " LI?S l !;lT

JoJ.."j- ~llJ- J.
,',-[ '. ~.C" E-j ,:"'::I:SS !;~;-: 'C1'== FIL "-~J.' u I.:, , ~~

, ,

l\PH does not ha'le th TEC rn sub-ins- llction.

1:. ::: p~ f"T. ·CT(". E':

flNr.:\ I-i<LGT::i'ER
{I~ i;' c.,~'~' J

~;, ~

Sii.II"f
RIGiiT O:l 1.;·..·'1'

For i.PB: ACdr~ss-l)us t b f& r ~ ::: relcad \'31:..:.c to rccistcrs.

For l.r:·}: Read/"tri te uu t..:SS" emor:: .

'S il" nrTS)~w~eric ran~e for ~PB:

;"!t:.:1eric r<J.:1ce for ,'.?:-;: O 95 (12 fl 'S)
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INTEGER CODn;G FliNCTrDrl

ALU-SOURCE, O R=R~ (Al, S=Q

1 R=RS lA), S=RS(B)

2 R:O, S=Q

3 R:..:O, S=RS(B)

4 R"=O, S=RS(A)

5 R=DJl..'J'l\I, S=RS(II)

6 P=DATAI, S=Q

7 R=DATAI, S=O

OUT=F

OUT=F

OUT=RS(A)

OUT=F

Q=(l/2, OUT=F

OU'I'=F

IILU-FUNCTION,

ALU-DESTINATION,

o
1

2

3

4

5

6

7

O

1

2

3

4

5

6

7

F=;{+S

F=S-R

F=R-S

F=R OR S

F-R AND S

F=R AND S

F=R EXOR S

F=R EXNOR S

Q=F,

RS(B)=F,

PS (B) -F' I

RS(B)=f'/2,

PS(R)=F/2,

RS(B)=2F,

RS(B)=2F',

Q=2Q,

QU'l'=F

OUT=F

A-IIDDRESS/B-ADDRESS

SELECT:

0-15

O

1

A-ADDRESS IS ALWAYS A RLAD
ADDRESS.

B-ADDFESS IS A READ AND
h'RITF. ADDRESS (THE SAME
REGISTER STACK LOCATION
CAN ALSO BE MODIFIED) .

NOOP

WHENEVEP RS(B) IS REFERENCED,
'I'llb B-l'.ODRESS IS INHIBITED
AND RS(LC1) IS USED INSTEAD.
(LC1=LOOP COUNTER 1)

Nate that the AP"l does not have the SELFCT oFtion.
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VII. 7\iU ,. ,\.CC n:s'! RUCrIO;-.' SET

l rocc:::;sinq;p..&jj:~!:VI,\'l'I'::;:S: tRI - A~-ithmcticill p~lrt

t.CC - Del L! accul.,:..J l J.l l-"",; 1>1 - , t tiC:ll

logic.J.l unit; '·11.'\ - O' rlnd

rnult1plicr 1; Mlf - 01 r ~(1

multiplier l; 51 - Strob s

H12 - Arilhnctic,] t n icn

"c1 etian to-. ·rtion to

1 • >0 multiplicr 1 .,

, ,
" 1":.:: from

~ulLiplicr 1 and 2.
MKI !:'IS~lUjC'!'IUl~-i'':.HD

)7 7
36 LU

12;;,?///~2~;//W,0}'<%;" '. /,
35I".::'2IJI'l'32 3 2 3 2 2.2 2 _ ., .;nrr
'-----,,--/'--y--/~'--...,......Av-'~'_v_''_v_'~ '-<--' ''--~_/

t--.lA I·UD 1,12;, H2L !'13A r.:.35 I·~~·, I'l-~G SI 52 uJ ~:·l !·U2

ACC n:STHUCTIOli-EORD SLPX:-; I :.:

7 RITS

I:LJT1·l:.H-!·: 'l ':'.:/ J
D~l'! .C:.,·..r., .: Ar~l',

'"]
4

-, ' ... .L lJ
.-.I..I - _._

L-,-I--'....!.fl ;_._'

J

]
r
./

I,

i-; : ~~.

--..J 7
[ ?UJ }·1

I
y

D A ii c.
SI::U.:C- SL:!...:-.c- SI-1YC- SL:~r:-

TIC" 'l'I'.:':! 'GC.'I TIr"

l"
.'':.....

a J:' A., " -Z
5 1\ I L C'-

~'--

HU...:.:"l! i..LH
,

II :'::.JL'I'I: .:....H.':J,\ 3"

f I
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INTEGER
CODING rutJCTION

M1A,

M2B,

o
1

2

3

4-7

o
1

2

3

A=XINTERNAL

A=YINTERNAL

A=XEXTERNAL

A=YEXTERNAL
A=1

B=XINTERNAL

B=YINTERNJ.l.L

B=XEXTERNAL

B=YEXTERNAL

COMMENTS

SA/1E FOR ALL

HULTIPLIERS

SAAE FOR ALL

MULTIPLIERS

2

o
1

S 1 , NOOP

LOAD NEv1 OPERAND
INTO A-REG.

LQAD NEW OPERAND
INTQ B-REG.

3 LOAD NEW QPERANDS
INTO A- AND B-REGS.

SAAE FOR ALL

HULTIPLIERS

N12, 5

6

9

12

15

STROBE I/O, O

ALV 12=M2

ALU 12=111-M2

ALV 12=M1+M2

ALV 12=-1

ALU 12=t11

NOOP

STROBE NEW CONTENT
INTO I/O REGS.

SAAE FOR ALV 34

DATA CHANNEL 1 AND 2
ACCUMULATORS ARE
OPERATED IN PARALLEL

vlRITE:

READ:

O

1

O

1

NOOP

WHITE Q-REG. TO
RESULT MEMORY

INTERNAL ACCUHULATIQN
SELECTED

READ RESULT MEMORY
TO I-REG. OR SET
I-REG.=O

DEPENDENT ON VALUE

OF SET 1 AND SET 2
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INTEGER
CODING FUNCTIQN

SET 1 , O IF REl\D=1 AND SET 2=0
TIlEN RESET I-REG (=0)

1 IF REl\D=1 THEN
GENEPATE READ

CLEAR 1 , O NOOP

1 RLSET SET 1=0

SET 2, O ENABLE SET 1 CONTROL
OF READ

1 INHIBIT SET 1 CONTROL
OF READ

CLEAR 2, O NQOP

1 RESET SET 2=0

COMMENTS

SET 1 IS ]\CTIVE

UNTIL CLEAR 1=1

SET 2 IS ~.CTIVE

UNTIL CLEAR 2=1

SET 2 CAN ALSO BE SET
FRON STATUSWORD

PROGRA~~IING RESTRICTIONS,

It is allowed to select data read, accurnulate and data write to

the same result mernory in one instruction eyele. However, it is

not allowed to have a read and/or write operation to the same

memory location in the next instruction eyele. This is due to

the pipelining structure of the correlator.
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OUT INSTRUCTrON SET

ABBREVIATIONS; DMA - Direct memory access; L$ - Least significant

part; MS - Most significant part.

INSTRUCTION-WQRD SEPERP.TION:

8 BITS

WIl/IJIO/ZI1Zm7Z7Z77777771i
1 BIT 1 BIT 1 BIT 3 BITS , 2 BITS ,
~l-....-----l~~--..,,--

TRANS- INHIBIT DATA- TRANS- SOURCE
FER CLOCK READY FER

CODE

TRANSFER:

INTEGER
CODING FUNCTION

O NOOP

1 ENABLE CORRELATOR
FOR TRANSFER

COHHENTS

TRANSFER NOT SELECTED

MUST BE SET FOR
TRANSFER

INHIBIT CLQCK: O

1

ENABLE INTERNAL CLOCK
OPERATION

INHIBIT CLQCK AND
PROGRAM IS STOPPED

REQUIRES THAT DATA­
READY IS ALWAYS SET

DATA-READY: O NOOP

1 SET "DJlTA-READY" "DPTA-RECEIVED" FROH
TO CAHAC CAHAC. PROGR..M-~

ADVANCES ONE H1STRUC-
TION CYCL:C--

TRANSFER-CODE: O S1'ATUS NORD ACTlVE O~ DMA-CHANNEL

1 CONTROL WQRD liND FRONT PANEL

2 RES. HElIt, DATA-CHAN 1 : LS GIVEN BY SOURCE INSTR.

3 RES. t1Et1, DATA-CHl\Nl :MS " " " "
4 RES. MEH, DATA-CHAN2:LS " " " "

5 RES. MEM, DATl\-CHAN2: MS " " " "
6 TEST-lVORD 1

7 TEST-\VORD 2
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befare it.
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IX. I/O INSTRUCTION SET

ABBREVIATIONS: BAR - Base address register; Eon - Extcrnal data bus;

EAB - Lxternal address bus; APB - Address processor

for buffer memory.

INSTRUCTION-\'IORD SEPARATIO~;:

6 BITS

1 BIT 1 BIT 1 BIT 1 BIT 1 BIT 1 BIT
L---r------' l_-v--''--~'----v------i '---v----.J~

SET F CLEAR F SELECT ,STROBE E:1ABLE ENAoELE
BUFFER I-RCG. EDB EAB
ADDRESS

BUFF1::R-!'lEr.lORY ADDRESS G:6ilF.P...r...TICn:

16
OUT Ffn·, APB

AOORESS- BlDIRECITQNAL [AB

Blli..llRY SElEClOR AI::J~.ESS-

~
SELEeICH 16PEDER

};ORW\L~ tE"'<""LE. le"'"16
MIXED I

BIT 6 FFO",
ADDRESS-

1* SC'7'l;-
I (IOR CUl'i'tlf)

" SEI!X..iOR
"".R S'fA'l'US-WJRD , B~"1:ER-ADD!\.ESS

I 16

h1X>H.SSS TO ölJFTLR-i':l::'D~

DATA-IN?UT STRUCTURE;

D:\'r."'·.-5a..TRCE $EL.:Ti:'ICN
BIT 4 tIO'! STr\lUS-!"()F.!:J

FD:lD s.;:,:pJ rs
FFD11 'l'EST-HS!'ORY

I

, ,

X,Y SAH,'llS
!:""RJ:1 WiTER-NIl-DRY

IillB
I o "I DJ:.:l'l', - -
~ ssr...rcro~~

~
l:.::.r..m..r::
CUI'PI]I'

I-I-:l;0S':'L"t lu

16

L.J~
,

~""''''''_'~4 X,Y :r: ~::;.:: ]'.L :':.L. ...... 1\,1_" '.L

'1 s.;:·PU:$

S l ;-:..-:,:;

l-?SG.



SET F:

CLEAR P:

SELECT
BUFFER ADDRESS,

STROBE I-REG. ,

ENABLE EDR:

ENl\BLE EAB:

INTEGER
CODING

O

1

O

O

o
1

O

o
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FUNCTION

NOOP

SET FLAG

NOOP

CLEAR FLAG

BUFFER ADDRESS GENERATED BY
INTERNAL HARDWARE

BUFFER ADDRESS GEREP~TED BY EAS

NOOP

STROBE

NOOP

INTERNAL X,Y S~MPLES ACTlVE ON EDB

NOOP

INTERtlAL ADDRF.SS ACTIVE ON EA8

~vhen the normal addressing mode is seleeted , set by bit 6 in

the Statusword, the first interna l address seleetor is always the

output value from the APB. When the mixed addressiny mode is

seleeted the tirst internai address seleetor genera tes the output

value from the APD plus the contenl of BAR in th~ first half of

the instruction eyele, in the second halt the output value frorr.

the APa is generated.

The operand register of the multipliers are (when selected)

strobed at the end of the second halt of the instruction cycle.

This gives that when the internai address is selected for the

buffer memory the samples with the address reference output value

from the APB are always strobed (independent of normal/mixed mode).

The I-register connected to the EDB is strobed at the end of the

first half of the instruction cycle and can be used for temporary

storage of samples with the address reference output value from

the APB plus the con tent of BAR (only when mixed addressing mode

is selected).
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The correlator can generate a flag signal (rear side connector)

which can be set/cleared by the SET F/CLEAR F bits in the

instruction word. 80th the externa l data and address husses (EDB

and EAS) are bidirectional and are intended for use in multi­

correlator systems for possible data/address value transfers

between modules.
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X. THE STATUS~mRD

STATUSWORD FUNCTIONS

RCE

TART
QNDITIQN

INDIC]\.TION
DDRESS
QUESTED
URCE

S AVE MODULES

15 14 13 12 11 10 9 8 7 6 5 4 3 2 l O

\
V J '-.r---' <--y----J

l L~~
CQRR. MODULE SOURCE TRANS-
IDENT. CODE FOR FER

START SOURCE
COHHANDS INI;UT A

LOAD RE
....... PROGP.AH SO

'-DATA SOURCE
'-ACCUMULATION SOU

'-BUrFER ADDRESS ~ODE

~INSTRUCTION MODE TO L

BIT FUNCTION

15-12 (Pl) CORRELATOR MODULE
IDENT. CODE (0-15)

11-10 (P2) O, FRONT PANEL

" RADAR CONTROLLER

2, COMPUTER

CQm·tENTS

MUST BE SET TO VALDE
SHOWN ON FRONT PANEL

ENABLE TIIE GIVEN

SOURCE FOR STARTING

THE CORRELATOR

9-8 O, 'lASTER MODULE

" SLAVE 1

2, SLAVE 2

3, SLAVE 3

SET BY TRl'.NSFER

INSTRUCTION

7 (P3 ) O, S~lE ARI INSTRUCTIONS
TO SLAVES

" MODIFIED OPERAND SELEC­
TIONS TO SLAVE MULTIPLIERS

SWITCHES tNTERNAL DATA
TO EXTERNAL DATA

6 (P4) O, NORMAL ADDRESS MODE

" MIXED ADDRESS MODE

SEE I/O INSTRUCTIONS

5 (PS) O: START EXPERIMENT

1: CONTINUE EXPERIMENT

IF SET 1=(, ACC INSTR.

GENf.PATE SET 2=1

4 (P6 ) O: INTERNAL DATA FROH
BUFFER MENQRY

" INTERNAL DATA FROM
TEST HEMORY

SF.E l/O JNSTRUCTIONS

3 (P7) O, PROGRA'~BLE MEMORY

" MEMORY FOR FIXED
INTERNAL PROr,RA~S

RAM MODULES

USE OF p O~ WITH SAR
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BIT FUNCTION COfl.1ltENTS

2 O, P.EADY FOR LOADING REGS./
PROG. ~1EMORY LOCATIONS

1 , ADDRESS TO DATA OR
PROGPJ\M FIELD LOADED

1 O, CORRELATOR NOT ACTIVE SIGNAL ALSO AVAILABLE AT

1 , CORRELATOR BUSY CONNECTOR ON REAR SIDE

O O, NOT READY FOR ACCEPTING
START CO~YiAND

1 , CORRELATOR READY FOR SET BY DATA FIELD
START ADDRESS 63 (CRA)

P denotes which functions can be set in the Statusword.

In CORRSIM the functions must be entered in the following order:

P1,P2,P3,P4,P5,P6,P7,. Nate that each parameter must be separated

wi th a comma.
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XI. THE CQNTRQL WQRD

CQNTROL WORD PUNeTIONS

CORR. MODULE
IDENT. CODE

NOOP OVERFLOW
INDICATORS

IN
ACCUHULATORS

ERROR IN
GENERATION
OF REAL-TIME

COf'.MANDS

The given function is active when bit is set:

BIT FUNeTION

O INPUT PROGRAM REQUEST HAS BEEN ISSUED BUT CORRELATQR BUSY

1 START SIGNAL RECEIVED FROM COMPUTER OR RADAR CONTROLLER
BUT CORRELATQR IN MANUAL OPERATION

2 S'l'ART SIGNAL RECEIVED BUT CORRELATDR BUSY

3 START SIGNAL RECEIVED BUT CORRELATOR NOT READY

4 ACCUMULATOR OVERFLOW IN SLAVE 1

5 ACCUHULATOR OVERFLON IN SLlIVE 2

6 ACCUMULATOR OVERFLON IN SLAVE 3

7 ACCUIIULATOR QVERFLO\-v IN ~!P-.sTER MODULE

when set the error bits remain active until the real time

command carrelator reset is given.

The Contral word is shown on the front panel.
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XII. REAL-TIME COMMANDS

All commands from computer or radar-contrl r re termed real-

time commands. These cornmands have the fol~o~ ng nternal corre­

later response when the correlator is in re ote-status (switch

setting on front-panel).

DATA LOAD: COMPUTER

INTERRUPT RESET: EXTERNAL SOURCE

INTERRUPT PROGRAM: EXTERNAL SOURCE

•

REAL-TIME COMMAND

START COMPUTE:

START TRANSFER:

RESET:

ADDRESS LOAD

SOURCE INTERNAL KESPONSE

COMPUTER OR TEST ON CORRELATOR READY AND
RADAR-CONTROLLER BUSY AND ENABLING OF START­

SOURCE. IF NOT GRANTED: SET
ERROR BIT. IF GRANTED: START
INTERNAL PROGRAM AT ENTRY­
POINT:

PC = SAR

SET BIT 1 IN STATUSWORD.

RADAR-CONTROLLER SAME AS FOR START COMPUTE.
ENTRY-POINT AT

Pe" = 32

COMPUTER SET pe = 00, RESET ERROR BITS
IN CONTROLWORD, RESET CORRELA­
TOR REAOY AND BIT 1 IN STATUS­
WORD.

COMPUTER TEST ON CORRELATOR BUSY. IF NOT
GRANTED: SET ERROR BIT. IF GRAN­
TED: LOAD ADDRESS FOR DATA-LOAD
TO DATA OR PROGRAM··FIELD. SET
BIT 2 JN STATUSWORD.

LOADS DATA WITH ADDRESS REFER­
ENCE GIVEN ABOVE. RESET BIT 2
IN STATUSWORD:

WHEN FIR5T ~ONTINUE-STATEMENT

IS REACHED IN THE INTERNAL PRO­
GRAM, THIS STATEMENT ADDRESS IS
STOREO, AND A JUMP TO pe = 63
IS PERFORMED PROGRAM STOPS.

INTERNAL PROGRAM IS RESTARTED
AT BREAKPO NT IVEN ABOVE.



XIII.
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REAL-TIME SIGNALS FROM THE CORRELATOR

SIGNAL

CORRELATOR RUN:

FLAG:

DMA-REQUEST:

DATA-READY:

ERROR-INTERRUPT:

FUNCTION

BIT 1 FROM STATUSWORD, ACTlVE WHENEVER

PC ~ 00 AND PC ~ 63

SET/RESET BY PROGRAM (I/O-INSTRUCTION)

REQUEST OF COMPUTER DMA-CYCLE, SET BY DATA-READY

COMMUNICATION SIGNAL TO CAMAC WHEN DATA IS READY

FOR TRANSFER. SET BY OUT-INSTRUCTION

ACTIVE WHEN ONE OF THE ERROR BITS IN CONTROL­

WORD IS SET.
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XIV. FRONT-PANEL COMMANDS

All real-time cornmands can be generated on the front-panel when

the correlator is in manual status (front-panel switch).

POWER-ON PROCEDURE:

Set power on and push master reset butten. Select status:

Manual or remote.

DATA/PROGRAM-FIELD LOAnING FROM FRONT-PANEL:

Manual status must be seleeted. Set addr., sub-addr., on chip­

switches:

11 10 9 8 7 6 5 4 3 2 1 O SWITCH NO.
ADDRESS FORMAT x x x x x x x x x x x x

AnDR. SUB-AnDR.

Push address-load (correlator must not be busy) and led-indicator

becomes active. Set data value on chip-switches and push data-load.

Load-sequence is finished. Repeate for new loading.

DATA-DISPLAY FUNCTIONS ON FRONT-PANEL (MANUAL STATUS):

Set display switch to "Front-panel". Led-indicators are showing:

DISPLAY CODE (DECIMAL)

O: STATUSWORD
1: CONTROLWORD
2: DATA CHANNEL 1, LS-PART
3: DATA CHANNEL 1, MS-PART RES-MEMORY ADDRESS
4: DATA CHANNEL 2, LS-Plt.RT GIVEN BY APM
5 : DATA CHANNEL 2, ~IS-PART
6 : TESTWORD 1
7: TESTWORD 2 SEE OUT-INSTRUCTIONS

When display switch is set to program, internal program-instruction

out is active. (For PC = O display-code is always O: Statusword).

DISPLAY OF RESULT-MEMORY CONTENT (MANUAL STATUS)

Set display switch to "Front-panel" and load APM-instruction word

7, O, 1, g~, ~~ into program-location 00. By display-code 2, 3, 4

or 5 and memory-address set on chip-switches, memory-content can

be read on the led-display.

This function can be used only when FC = 00.
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TEST OPTIONS:

SINGLE-CYCLE PROGRAM-EXECUTION (MANUAL STATUS):

Set front-panel switch to "Clock-Single". In this mode single in­

struction-cycle is generated when "Clock-Advance" is pushed. when

display-switch is set to "Front-Panel u all display selections are

available. When a front-panel function is required, push function­

switch and then push "Clock-Advance".

DMA TRANSFER-PROGRAM TESTING (MANUAL STATUS):

Set switch to "Transfer Inhibi t II. In this mode data-ready to CAMAC

is inhibited, and program will stop when transfer-instructions are

active. Simulation of CAMAC-response can be made by pushing "Data­

Received" .
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