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l. INTRODUCTION

This manual is intended for the "advaneed" programmer who

understands the principles of programming the correlator and

is familiar with the software system. The alm of this manual

is to consolidate all the cammands and instructions available

in the EISCAT correlator software system. Only brief explanations

will be given when necessary. For mare detailed explanations

the reader should refer to the list of references.

II. BASIC PRINCIPLES

In the parameter set for the fixed subroutines and pro­

grams the following conventions are used:

1) The No. of Samples-l in aRangecell means the No. of

Samples-l taken from a particular scattering volume.

2) The No. of Rangecells-l for Time Average means the number

of scattering volumes (ranges) used for a particular time

average.

3) The No. of Lags-l in aRangecell means that the number of

lags can be less than or equal to the number of samples.

4) The Rangecell increment (D) means that overlapping of

rangecells can be obtained. If 0=1 there is no overlapping.

If D-c:;. O overlapping is obtained (see diagram).

I I I

L 1st

I I I I I I I I I

RangecellJ' t 2nd

RangecellJ'

L 2nd

I I I I I I I I I I I I I I I

Rangecell-l t 3rd RangecClJ~

~3rd RangeCeliJ

RangeCell-.!

D=1

D=O

The LCR1 register should be reloaded with 1 ) .

The LCR2 register should be reloaded with 2) .

The LCR) register should be reloaded with ) .
The DATAI register should be used for the number of 64 BIT

words that are to be transfer red from the correlator to the

NORD 10 computer. Note that the Transfer program must always

start at location 32 in the ~ of the correlator.
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The start address of the samples read from the Buffer memory

is always assumed to be zero and the start address in the

correlator result memory is always zero. The number of Start

Computes counted is placed after the last sample 1n both

channels as a negative number in the result memory.
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III. THE DATA FIELD OF THE CORRELATOR

The Data Field of the correlator consists of the following

registers:

REGISTER NAME

STATUS WORD (STAT)

START ADDRESS REGISTER (SAR)

BASE ADDRES$ REGISTER, APB (BAR)

DATA! REGISTER, APB

REGISTER STACK, APB (APBRS)

REGISTER STACK, APM (APMRS)

LOAD REGISTER FOR LOOP COUNTER 1 (LCRl)

TEMPORARY STORAGE FOR VALQE OF

LOOP COUNTER 1 (LCR1A)

LOAD REGISTER FOR LOOP COUNTER 2 (LCR2)

LOAD REGISTER FOR LOOP COUNTER 3 (LCR3)

"CORRELATOR READY" REGISTER (eRA)

ADDRESS

1

4

5

6

16,0 - 16,15

17,0 - 17,15

18

19

20

63
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IV. THE PROGRAM FIELD OF THE CORRELATOR

The program Field of the correlator consists of 7 different

functions which operate in parallel. These are:

PRO-INSTRUCTION: Contrals the execution of the correlator

program and reload of the programmable

registers in the data field <SAR, BAR, LeR1,

LCR2, LeR3).

APB-INSTRUCTION: Cantrels the addressing of the Buffer memory

(data input source) and generation of reload

values to the registers in the data field

(APB register stack).

APM-INSTRUCTION: Contrels 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: Contrals arithmetical functions on data from

the Buffer memory.

ACC-INSTRUCTION: Controls arithmetical accumulation of pro­

cessed data and data from the result rnemory.

OUT-INSTRUCTION: Controls direct memory access (DMAl from the

result memory to the computer.

I/O-INSTRUCTION: Controls data/address communication in a

multi-correlator system.
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V PRQ-INSTRUCTION SET

Program counter.

AEBREVIATIONS: Le - Loop counLer;

loop

PC -

counter; LIFO

LeR - Load register for

- Last in first out;

INSTRUCTION-\\'ORD SEl'ARA'rION:

34-Grrs

, 6 B,;rS" 4 B~S" 4 l3~ A 6 B,;rS ,_3=...:B~rr::":::S.A...::I...:B:;:I~TCA.::2,-l3~rr;,:,::sA::....:2Bo;I'l::',::SJ'-.::I...:l3;:I::TC-/'...:5:...::B;;ITS=:J

ro~'D. alDE-D alDE-A ADDR. LCI LCIUA LC2 LC3 RI20AD R-ADDR.
roDE

LCR3

HARD\"lARE STRUCTURE:

LCR2

11:2LCI

ADDR.
(FlO1 PffiGRAM) SAR

RS3IRS2IRSI]RSOj:'"I~ ADD

r
R'

l
~

RI:.GISTER- ~lLL -,
w,s~asrd~) I PC=PC+l I I pc-s=rrQN I
OF RETUPOJ t ~

a.::l)ITIC~l 'l'~~n\G _, ADDRFSSES L----!-'---I
L!."''-''"'"-,,--,REG~~,,,·",Ieo·S~TE-,,:R~WiID~~INe:'~G,------.J :.. .. • ..:

LCRlA LCRl

,,
1_- _

•,,,,,,,

IZJ' REX;ISI'ERS IN DATa-FIELD

All loop-cOl.::....,ters huve 12 vits \.;ith
data-r.:mgc:: Q-4C95

PC = SUB.JI..DDR. FOR t\"1:JIT
mSTRI.Cl'IQ:>: HEAD--{)lJl' FJO.'1
PR:GR!\tHIDORY

CONDITlON CODE INSTRUCTIONS,

TEST CONDITION

USE CODE A UNCONDITIONALLY

IF LC1=0 USE CODE B ELSE USF CODE A

IF LC2=0 USE CODE B ELSE USE CODE A

IF Le1 OR LC2=O USE CODE B ELSr. USE CODE A

USE CODE A

USE CODE A

CODE A

ELSE

ELSE

B ELSE USE

USE CODE B

USE CODE B

IF LC3=0 USE CODE B ELSE USE CODE A

rr LCl OR LC3=Q USE CODE B ELSE USE CODE 1\

IF LC2 OR LC3=O USE CODE B ELSE USE CODE A

IF LCl OR LC2 OR LC3=0 US~ COD~ B ELSE USE
CODE A

IF LC2#0 USE CODE

IF LC1~0 OR LC2#0

IF LC2#0 OR LC3=0

61

50

51

54

62

63

INTEGER CODHJG

32,40,48,56

57

58

59

60
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CODE A

CODE A

ELSE

B ELSE USE CODE A

USE CODE B ELSE USE

USE CODE B ELSE USE

OR LC3~0 USE CODE B

TEST CONDITION

IF LC1=0 OR LC2~0 OR LC3=0 USE CODE B ELSE
USE CODE A

IF LC3~0 USE CODE

IF LC1=0 OR LC3~0

IF LC2=0 OR LC3~0

IF LC1=0 OR LC2=0
HSE CODE A

IF LC2 OR LC3~0 USE CODE B ELSE USE CODE A

IF LC1=0 OR LC2~0 OR LC3~0 USE CODE B ELSE
USE CODE A

38

39

44

45

46

47

INTEGER CODING

55

27

30

29

31

19

22

23

11

14

13

15

3

5

7

IF LC1=0 USE CODE B ELSE IF LC2=0 USE CODE A
ELSE CONTINUE

IF LC3=0 USE CODE B ELSE IF LC2=0 USE CODE A
ELSE CONTINUE

IF LC1 OR LC3=0 USE CODE B ELSE CONTINUE

IF LC1 OR LC3=0 USE CODE B ELSE IF LC2=0
USE CODE A ELSE CONTINUE

IF LC1=0 USE CODE B ELSE IF LC2~0 USE CODE A
ELSE CONTINUE

IF LC3=0 USE CODE B ELSE IF LC2~0 USE CODE A
ELSE CONTINUE

IF LC1 OR LC3=0 USE CODE B ELSE IF LC2~0

USE CODE A ELSE CONTINUE

IF LC1~0 USE CODE B ELSE IF LC2=0 USE CODE A
ELSE CONTINUE

IF LC3~0 USE CODE B ELSE IF LC2=0 USE CODE A
ELSE CONTINUE

IF LC1 OR LC3~0 USE CODE B ELSE CONTINUE

IF LCJ OR LC3fO USE CODE B ELSE IF LC2=0
USE CODE A ELSE CONTINUE

IF LC1~0 USE CODE B ELSE IF LC2~0 USE CODE A
ELSE CONTINUE

IF LC3~0 USE CODE B ELSE IF LC2~0 USE CODE A
ELSE CONTINUE

IF LC1 OR LC3~0 USE CODE B ELSE IF LC2~0

USE CODE A ELSE CONTINUE
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CODE A/CODE B INSTRUCTIONS,

INTEGER CODING

O

1

2

3

4 I 1 2

5,13

6 , 14

7,15

8

9

10

11

FUNCTION

PC=PC+', POP STACK

PC=RETURN ADDRESS,
POP STACK

PC=JUMP ADDRESS,
POP STACK

PC=SAR. POP STACK

PC=PC+l

PC=RETURN ADDRESS

PC=JUMP ADDRESS

PC=SAR

PC=PC+l. PUSH STACK

PC=RETURN ADDRESS,
PUSH STACK

PC=JUMP ADDRESS.
PUSH STACK

PC=SAR, PUSH STACK

COMMENTS

CONTINUE AND DELETE
LAST RETURN ADDRESS

RETURN AND DELETE LAST
RETURN ADDRESS

JUMP AND DELETE LAST
RETURN ADDRESS

GOTO SAR AND DELETE
LAST RETURN ADDRESS

CQNTINUE

RETURN

JUMP

GOTO SAR

CONTINUE AND SET RETURN
ADDRESS

RETURN AND SET RETURN
ADDRESS

JUMP AND SET RETURN
P.DDRESS

GOTO SAR AND SET RETURN
ADDRESS

LCl INSTRUCTIONS,

INTEGER CODING

O

1

2

3

4

5

6

7

FUNCTION

NOOP

LC1=LC1-l

LC1=LCRl

LC1=LCR1A

IF LC1=0 THEN LC1=LCR1.
LC2=LC2-1 ELSE LC1=LC1-l

IF LC1=0 OR LC3=0 THEN
LC1=LCR1A ELSE
LC1=LC1-1

IF LC1=0 THEN
LC1=LCRl ELSE
LC1=LC1-1

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

COMMENTS

NO OPERATION

DECREMENT LOOP COUNTER

LOAD LOOP COUNTER

LOAD LOOP COUNTER

CONDITIONAL LOAD/
DECREr-mNT

CONDITIONAL LOAD/
DECREMENT

CONDITIONAL LOAD/
DECREMENT

CONDITIONAL LOAD/
DECREMENT
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LC2 INSTRUCTIONS,

INTEGER CODING

o
1

3

FUNCTIQN

NOOP

LC2=LC2-1

LC2=LCR2

COMNENTS

NO OPERATION

DECREMENT LOOP COUNTER

LOAO LOOP COUNTER

LC3 INSTRUCTIONS,

INTEGER CODING

O

1

2

3

FUNCTION

NOOP

LC3=LC3-1

LC3=LCR3

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

COMNENTS

NO OPERATION

DECREMENT LOOP COUNTER

LOAO LOOP COUNTER

CONDITION~L LOAD/
DECREMENT

LCR1A INSTRUCTIONS,

INTEGER CODING

O

1

FUNCTION

NQQP

LCR1A=LCl

COMMENTS

NO OPERATION

REGISTER LOAD

RELOAD INSTRUCTIONS,

INTEGER CODING

O

1

FUNCTION

NOOP

lI.EGISTER RELOAD

COMMENTS

NO OPERATION

RELOAD VALUE FROM APB

RELOAD ADDRESSES,

INTEGER CDDING FUNCTION

4 RELOAD SAR

5 " BAR, APB

18 " LCRl

19 " LCR2

20 " LCR3

COMMENTS

IF RELOAD=1

11 "

II "

" II

" "

PROGRAMNING 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.

When the RELOAD option is used the next program instruction

must not contain the RELOAD option or a load LOOP COUNTER

instruction. The correlator needs 2 clock eyeles for a RELOAD

instruction.

Program Location O cannat be used for a register reload.
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VI. APB/APH INSTRUCTION SET

ABBREVIATIONS: APS - Address Frocessor for Buffer memorYi

APt1 - Address processor for result memorYi

ALU - Arithmetical logical unit.

INSTRUCTION-WQRD SEPARATION:

lB BITS

3 DITS 3 BITS 3 BITS 4 BITS 4 BITS l bIT

AIlJ- AIlJ-
SCll.ffi:E FUNCl'IO:-.l

AI1J-
DESl'IN. A-ADORESS B-ADORESS SELECl'

APM does not have the SELECT sub-instruction.

HARDloJARE STRUCTURE:

«5 (BI

1

REGISTER-STACK
(16 REGISl'ERS)

RS (J7)

/ /'

~!$~.\..R=m
\<S(2)/

HS(l\ :%- ., <; .

Il~U u.\Li'i v...:~\o)~

wwj
RS(A) RS(B) I o-=IsrER I

- l
l , • ~
I QPERi,\r..,]cr l OPElWID-1 SHIIT
S~ux::rION Sr:rEr.:TIG>J RIOrr OR LE7l'

~ R QPEPi\J.\J)
NOOP

S OPER"-''D

I AW I
F rU:.,!CrIQ\l

"1•OU1'PUT
SU..i:.C'l'IO~~

OllT

Op.:IA I REGI{'TEH
(

For APB, Ac.dress-bus to buffer memory or reload valuc to registers.

For AP~\, Read/v/ri te address to result JYlemory.

Nwneric range for APS: O - 65535 ( 16 BITS)

Numeric range for APN: O - 4095 ( 12 BITS)
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INTEGER CODING FUNCTION

ALU-SOURCE, O R=RS (A) , S=Q

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

2 R=O, S=Q

3 R=O, S=RS(B)

4 R=O, S=RS(A)

5 R=DATAI, S=RS (A)

6 R=DATAI, S=Q

7 R=DATAI, S=O

ALU-FUNCTION,

ALU-DESTINATION,

o
1

2

3

4

5

6

7

O

1

2

3

4

5

6

7

F=R+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,

RS(B)=F,

RS(B)=F/2,

RS(B)=F/2,

RS(B)=2F,

RS(B)=2F,

OUT=F

OUT=F

OUT=RS(A)

OUT=F

Q=Q/2, OUT=F

OUT=F

Q=2Q, OUT=F

OUT=F

A-ADDRESS/B-ADDRESS

SELECT,

0-15

o
1

A-ADDRESS IS ALWAYS A READ
ADDRESS.

B-ADDRESS IS A READ AND
WRITE ADDRESS (THE SAME
REGISTER STACK LOCATION
CAN ALSO BE MODIFIED).

NOOP

WHENEVER RS(B) IS REFERENCED,
THE B-ADDRESS IS INHIBITED
AND RS(LC1) IS USED INSTEAD.
(LC1=LOOP COUNTER 1)

Nate that the APM does not have the SELECT option.
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VII. IInI/IICC INs'rnUCTION SET

ABBREVIATIONS: AR! - Arithmetical part of dat~ processing;

ACC - Data accumulatorsi ALU - Arich"letical

logical unit; M1A - Operand A select on to

multiplier 1; M1B - Operand B sclection to

multiplier 1; 51 - Strobe signals to multiplier 1:

M12 - Arithmetical function on results from

multiplier 1 and 2.
f1RI INSTRUCTION-\-;OHD SEPJI.RATION:

36 BITS

~~:-':;'~ial
3 oIT 2 BIT 3 2 3 2 3 2 2 2 2 2 <j 4 nrr
~~'---.r---''--r-'~'-.r-''-.r-'~'-~'---.r--'

hIll ~UB 1\2A 1·l2b H3A mo 1·1411 r14B SI 52 S3 54 l·U 2 1134

ACC INSTRUCTION-WORD SEPARATION;

7 BITS

1 BIT 1 1 1 1 1 1

X,Y SANpr"'s FRJH
CUFFER-MEl'OI~/l'ES'l'-SlJ:)L'r.::i.'Q; OR
E<'I'ERL'JAL 50URCE

t t \~ • • ~ ~ , -----! -.~B r, il II o II B "SELEJ:- Su.rc- SELEC- SELEC- SELD:- SELLC- ~>_ .....:-J....: - n:l.i.c-
'1'10:--1 TI0:-J TlOi.>J TION TI():~ 'l'IO~ 'ro:; 'Ila.\

B II B II lB II l) tA
E 1\ '-' I 1\ B II

GJrTF~MUL'l'IIJLIER 4 J'.1JL'I'TIJLIER 3 l-HJL'I'Il'LlER 2 1': •:Ul-' Ii TI. l

~j. j. 7 t
l'-UJ 3·1 [ fJ.U l 1r -

IX.'l'i\~ti.:'! ;:,\I:.J.., 1 D,'\Ti,-QFX,".L lJ
ACCL:·1JL..~,'IDR ]\OCL::.riI: 'i'OH

I-;'i-G.! ()-~D:;.
- ---

I-;;~. ~~I""

I t J
L.;T;·, -...::~...:~:,:r.--,-, - I c:;.'!;·."""'\...~··.:.·::r.. 1

V

OPL.t1J;J'::D
Sl:.LlI.:rIO:-J

.--'"-



M1A:

M2B:

INTEGER
CQDING

O

1

2

3

4-7

O

1

2

3
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FUNCTION

A=XINTERNAL

A=YINTERNAL

II=XEXTERNAL

A=YEXTERNAL
A=1

B=XINTERNAL

B=YINTERNAL

B=XEXTERNAL

B=YEXTERNAL

COMl-lENTS

SAME FOR ALL

MULTIPLIERS

SAl-lE FOR ALL

MULTIPLIERS

O

1

S 1 : NOOP

LOAD NEW OPERAND
INTO A-REG.

2 LOAD NEW OPERAND
INTO B-REG.

3 LOIID NEW OPERANDS
INTO A- AND B-REGS.

SAME FOR ALL

t-mLTIPLIERS

M12: 5

6

9

1 2

ALU 12=M2

ALU 12=/11-M2

ALU 12=I-11+M2

ALU 12=-1

SAl-lE FOR ALU 34

15 ALU 12=t11

STROBE I/O:

WRITE:

O

1

O

NOOP

STROB~ NEW CONTENT
INTO I/O REGS.

NQ()P

DIITA CHANNEL 1 AND 2
ACCUMULATORS ARE
OPERATED IN PARALLEL

1 WFI'TE Q-REG. TO
RESUL1' l-lEMORY

READ: O

1

INTERNAL ACCUMULATION
SELECTED

READ RESULT l-lEMORY
TO I-REG. OR SET
I-REG.=Q

DEPENDENT ON VALUE

OF SET 1 AND SET 2
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INTEGER
CODING FUNCTION

SET 1 , O IF READ=1 AND SET 2=0
THEN RESET I-REG (=0)

1 IF READ=1 THEN
GENEFATE READ

CLEAR 1 , O NOOP

1 RESET SET 1=0

SET 2 , O ENABLE SET 1 CONTROL
or READ

1 INHIBIT SET 1 CONTROL
OF READ

CLEAR 2, O NOOP

1 RESET SET 2=0

COMMENTS

SET 1 IS ACTlVE

UNTIL CLEAR 1=1

SET 2 IS ACTlVE
UNTIL CLEAR 2=1

SET 2 CAN ALSO BE SET
FROM STATUSWQRD

PROGRAMMING RESTRICTIONS,

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

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

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

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

the pipelining structure of the correlator.
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ABBREVIATIONS: DMA - Direct memory access; LS - Least significant

part; MS - Most significant part.

INSTRUCTION-WORD SEPERATION,

8 BITS

~I7Zl7ZZ77117Z777777777zn
1 BIT 1 BIT 1 BIT 3 BITS • 2 BITS ,

'------v--'~'-----v------l~__v__

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

CODE

INTEGER
CODING FUNCTION COMMENTS

TRANSFER, O NOOP TRANSFER NOT SELECTED

1 ENABLE CORRELATOR MUST BE SET FOR
FOR TRANSFER TRANSFER

INHIBIT CLOCK: O ENABLE INTERNAL CLOCK
OPERATION

1 INHIBIT CLOCK AND REQUIRES THAT DATA-
PROGRAM IS STOPP ED READY IS ALWAYS SET

DATA-READY: O NOOP

1 SET "DATA-READY" "Dl'TA-RECEIVED" FROM
TO CAMAC CAMAC. PROGRAM

ADVANCES ONE INSTRUC-
TION CYCL~

TRANSFER-CODE, O STATUS WORD ACTIVE ON DMA-CHANNEL

1 CONTROL WORD AND FRONT PANEL

2 RES. MEN, DATA-CHANl : LS GIVE H SOURCE INSTR.

3 RES. MEt1, DATA-CHIIN1 ,MS .. .. .. ..
4 RES. MEM, DATA-CHAN2,LS .. .. .. ..
5 RES. MEM, DATA-CHAN2,MS .. .. .. ..
6 TEST-WORD 1

7 TEST-WORD 2
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INTI::GER
CQDING FUNCTION CONNENTS

SOURCE, o

1

2

3

HEt-1. VALDES FROH
MASTER f.10DULE

HEH. VALUES FROH
SL1\VE 1

tlEt1 • VALDES rROM
SLAVE 2

HEr.1. VALUES FROM
SLAVE 3

HUST BE USED ONLY

FOR TRANSFER eGDES:

2-5

'I"E5'l'-\';ORD l S'1'Ruc'rUHE:

HSB

~3
\

NCO?
ACl'::vE roDE FOR
'1'11 GE'JEMTION
OF THr..: t-.1:.XT
Pi:....GW'l-i-COUNlrn
\7,.LUl:.

.I '-

WOP NCOP
A?B: APB:

ALU-DESTD.JATICN ALU-rur.;crIO:.J

TEST-\·:um 2 STinJC'l'URE:

o.cop v
NCOP

LSfJ

,

l'i.;o:::;.:q:r.....}-HD·DRY LOCA'l'ION
FOR t!EST llSlT\.liCTIO:-J
(l'C- \lj\LUE)

APS, B-AOORESS AllB: A-l'.JJORESS

pp.OGRJlJ.UlINr: RESTP.ICTIONS:

All Transfer progrems should stal:"t at memory location 32.

This value corrcsponds to thc entry-point automatically lO?derl

""hen the real-time command "data-trclnsfer" is rcceived from

the raelar-contrel et".

The hard'l'are cC'lr'struclion requires that befare TPANSFER is

set to t~Erc mu~t be aL least 2 dummy instructions before it

and that befor T?...:'NSFCR is set to O (end of Transfer progrum)

thcre must be ,t le 1st 4 dummy instructions without ItJHIBIT CLQCK

before it.
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IX. I/O INSTRUCTION SET

ABBREVIATIONS: BAR - Base address register; EDB - External data bus;

EAU - External address bus; APB - Address processor

for buffer memory.

INSTRUCTION-\'iORD SEPARATION,

6 BITS

1 BIT 1 EIT 1 BIT 1 BIT 1 BIT 1 BIT
~ l __~'--.~'-.r----'l_~ L-..-v-----'

SET F CLEAR F SELECT STROBE ENABLE ENABLE
BUFFER I-REG. EDB EAS
ADDRESS

BUFFER-ME/-lORY ADDRESS GENERATION;

16

l lliAElli E:1l.f:,
ALiDRESS- 1 I (mR OlJI?lJr)
bl::I.K"IOR ~ SEI..ECI'

BUFFER-JlDDRESS

16

ADDRESS TO oUFFE.R-Hl:HX~Y

DATA-INPUT STRUCTURE:

'JU OPl.":F~- ..\D-Su.ECl'()?S
or /\1..1.. '-L-L'1ELr:r..~

D.'\T/I.-sam::E Sl:LlX:TIQ.'O
BIT 4 FF\();.t SfA'l'US-'iDRD

I Y S;'.nllI..ES

FIXI:J) SAl·iPLFS
FFOU '1'EST-HS-Offi'

T T

X, y SA!'1i)LBS
FPJ:::A''''' ID1TER-HIJ'.DRY

I
S'8:JS
I-RLG.

WE I I I
I • •
I DA'l'l\- --

" SEl.=10R

r-
E!:/illLE
OIJJ'PUT

1-RLGIS'I1..:R 16r
16

LOB
D."l'Ri::;\L X, y ll-rri:RJ'.AL x

'4 SJ,,'1PLF:5



SET F,

CLEAR F,

SELECT
BUFFER ADDRESS:

STROBE I-REG.:

ENABLE EDB,

ENl\BLE EAB,

INTEGER
CODING

O

1

O

1

O

1

O

1

O

1

O

1
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FUNCTION

NOOP

SET FLAG

NOOP

CLEAR FLAG

BUFFER ADDRESS GENERATED BY
INTERNAL HARDWARE

BUFFER ADDRESS GEREP~TED BY EAB

NOOP

STROBE

NOOP

INTERNAL X,Y SAMPLES ACTlVE ON EDB

NOOP

INTERNAL ADDRESS ACTlVE ON EAS

When 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 addressing mode is

seleeted the first interna1 address seleetor genera tes the output

value from the APB plus the content of BAR in the first half of

the instruction eyele, in the second half the output value from

the APB is generated.

The operand register of the multipliers are (when seleeted)

strobed at the end of the second half of the instruction eyele.

This gives that when the internal 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 content of BAR (only when mixed addressing mode

is seleeted) .
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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 external 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 STATOSWORD

STATUSWORD FUNCTIONS

RCE

ART
ONDITION

INDICATION
DRESS

QUESTED
RCE

INSTRUCTION MODE TO SLAVE MODULES

15 14 13 12 11 10 9 8 7 G 5 4 3 2 1 O

\
V )~ '---v----' l Lt

STCORR. MODULE SOURCE TRANS-
IDENT. CODE FOR FER

BUS~START SOURCE
COMMANDS INPUT AD

LOAD RE
~PROGRAM SOU

~DATA SOURCE
~ACCUMULATION SOU

-BUFFER ADDRESS MODE
~,

BIT FUNCTION

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

11-10 (P2) O: FRONT PANEL

1: RADAR CONTROLLER

2: COMPUTER

CmlMENTS

MUST BE SET TO VALDE
SHOWN ON FRONT PANEL

ENABLE THE GIVEN

SOURCE FOR STARTING

THE CORRELATOR

9-8 O: 'lAS'CER MODULE

1: SLAVE 1

2: SLAVE 2

3: SLAVE 3

SET BY TRANSFER

INSTRUCTION

7 (P3 ) O: SAME ARI INSTRUCTIONS
TO SLAVES

1: MODIFIED OPERAND SELEC­
TIONS TO SLAVE MULTIPLIERS

$WITCHES INTERNAL DATA
TO EXTERNAL DATA

G (P4 ) O: NORMAL ADDRESS MODE

1: MIXED ADORESS MODE

SEE I/O INSTRUCTIONS

5 (P5 ) O: START EXPERIMENT

1~ CONTINUE EXPERIMENT

IF SET 1=0, ACC INSTR.

GENERATE SET 2~1

4 (PG) O: INTERNAL DATA FROM
BUFPER MEMORY

1: INTERNAL DATA FROM
TEST MEMORY

SEE I/O INSTRUCTIONS

3 (P7) O: PROGRAMMABLE MEMORY

1: MEMORY FOR FIXED
INTERNAL PROGRAMS

RAM NODULES

USE OF PROM WTTH SAR



BIT

2

1

O
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FUNCTION

O, P~ADY FOR LOADING REGS./
PROG. MEMORY LOCATIONS

1= ADDRESS TO DATA OR
PROGRAM FIELD LOADED

O, CORRELATOR NOT ACTlVE

1, CORRELATOR BUSY

O, NOT READY FOR ACCEPTING
START COMMAND

1: CORRELATOR READY FOR
START

COMlIENTS

SIGNAL ALSO AVAlLABLE AT

CONNECTOR ON REAR SIDE

SET BY DATA FIELD
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

with a comma.
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XI. THE CONTROL WORD

CONTROL WORD FUNCTIONS

CORR. MODULE
IDENT. CODE

NOOP OVERFLOW
INDICATQRS

IN
ACCUMULA'rORS

ERROR IN
GENERATION
OF REAL-TIME

CO~.MANDS

The given function is active when bit is set:

BIT FUNCTION

O INPUT PROGRA>l REQUEST HAS BEEN ISSUED BUT CORRELATOR BUSY

START SIGNAL RECEIVED PROM COMPUTER OR RADAR CONTROLLER
BUT CORRELATOR IN MANUAL OPERATION

2 START SIGNAL RECEIVED BUT CORRELATOR BUSY

3 START SIGNAL RECEIVED BUT CORRELATQR NOT READY

4 ACCUMULATOR OVERFLOW IN SLAVE 1

5 ACCUMULATOR OVERPLOW IN SLAVE 2

6 ACCUMULATOR OVERFLOW IN SLAVE 3

7 ACCUMULATOR OVERFLOW IN ~~STER MODULE

When set the error bits remain active until the real time

command correlator reset is given.

The Contral word is shown on the front panel.
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CORRSUI offers a systematic way of real-time correlator

prograrnming and with the additional options for interactive

cornmunication with the correlator creates an effective system

for external hardware testing and control.

XII. 1 START OF CORRSIM

The program is stored on the user-file (CORR-TEST)CORRSIM

and is started with the SINTRAN command: (CORR-TEST)CORRSIM

or simplified: (CO-TElCORRSIM

XII.2 EOITOR COM'~NOS (CORRSIM)

A

D

DO

OP

E,EX,EXIT

F,FIN

H,HELP

LO

LP

LPO

LPS,PRO

LPS:APB

LPS ,APl1

LPS:ARI:

LPS:ACC

LPS:I/O

PPS

PPO

PENO

Address assignments of data/program fields of the
correlator.

Delete data and program fields.

Delete data field.

Delete program field.

Exit from EDITOR.

Terminate CORRSIM.

Lists valid cornmands for EDITDR.

All defined data registers are displayed.

All defined program locations are displayed in Dctal
as RA1'1 modules.

All defined program locations are decoded.

All defined program instructions are displayed.

All defined instructions for buffel" address processor
are displayed.

All defined instructions for result memory address
processor are displayed.

All defined instructions for correlator arithmetic
are displayed.

All defined instructions for accumulators are displayed.

All defined instructions for input/output bus handling
are displayed.

All defined instructions for DMA output are displayed.

All defined data registers and program locations in
Octal as RAM modules are printed.

All deflned program functions are printed separate ly.

All defined program locations are printed decoded.

To obtain output on line-printer (ie af ter PDP,PPS,PPD).



R

SoF

SPS, PRO

SPS dlPB

SPS:APM

SPS,ARI

SPS:ACC

SPS,I/O

SPS,OUT

W

XII. 3

AOC

B

BUFF

C

D

OISP

E

F

G

H,HELP

I

INT

L

LM

M

NOOMA

OCT

P

PRINT

R

S

V
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Read from iile.

Data registers are defined.

Program instructions are defined.

Buffer address processor instructions are defined.

Result memory address processor instructions are
defined.

Correlator arithmetic instructions are defined.

Accumulator instructions are defined.

Input/output instructions are defined.

DMA output instructions are defined.

Write to iile.

CORRLO COMMANOS

Set A/D converter.

Start the correlator.

Set bufrer memory.

Status of C~~C word-count and memory-address
registers are displayed.

All defined registers in the data field are displayed.

Sets the output on LED displays of the buffer memory.

Exit from CORRLO.

Terminate CORRSIM.

Real and Imaginary parts of data are displayed.

Lists valid command s for CORRLO.

Data is displayed as transferred from correlator.

Sets processor in integer mode.

Load the correlator.

Outputs the MODE status.

Set mode fqr data transfer from correlator.

Initialize CORRSIM to "grab" data from RT-COMMON.

Sets processor in Octal mode.

Direct juwp to EDITOR.

Outputs data on line printer.

Reset the (:orrelator.

Set value, e'ther correlator READY or STATUSWORD.

Displays data on the terminal.
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CORRTEST offers a systematic way of testing correlator

programs off-line by simulating the correlator hardware and

producing outputs of each micro-instruction as it loops through

the roiera-program. Furthermore the data results can be stored

on a file which can be compared directly with the data results

from the correlator when using CORRSIM.

XIII. 1 START OF CORRTEST

The program is stored on the user-fiIe {CORR-TEST)CORRTEST

and is started with the SINTRAN command: (CORR-TEST)CORRTEST

or simplified: (CO-TE)CORRTEST

XIII. 2 EDITOR COMMANDS (CORRTEST)

A

D

DD

E,EX,EXIT

F,FIN

H,HELP

LD

R

SDF

W

Address assignments of the data field of the correlator.

Delete data and program fie!ds.

Delete data field.

Exit from EDITOR.

Terminate CORRTEST.

Lists all valid command s for EDITOR.

All defined data registers are displayed.

Read from file.

Data registers are defined.

Write to file.

NOTE: With the R command an Entry-Point in the correlator memory
is not asked for.

XIII. 3 USE OF FUNCTION PROTEST

PROTEST allovJs the user to have a "real-time" simu-lation of

the correlator hardware. The program will execute cycle by cycle

all defined micro-program instructions except those of the OUT

instructions and tests of validity of those instructions are

performed. An output mapping of the program-counter, the LIFO

register stacks, the loop counters, the LCR1A register, output

values of the APB and APM processors, the values of the multipliers,

the values of the ALU's, the values of the data channels and an
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indication of whether a read/write was made from/to the result

memory is given.

At the end of the simulation a calculation is made of the

required CPU time when executed in the physical system.

XIII.4 USE OF FUNCTION ARITEST

ARITEST simulates the arithmetical hardware section of the

correlator for fixed programs and uses the same registers as

defined for the basic subroutines, see appendix A.

The following programs are available:

PROGl : POWER PROFILE PROGRAM (VER. 1)

PROG2: POWER PROFILE PROGRAM (VER.2)

PROG3 : SINGLE PULSE (NO. OF LAGS .EQ. NO. OF SAMPLES)

PROG4 : SINGLE PULSE (NO. OF LAGS .LE. NO. OF SAMPLES)

PROGS, MULTI PULSE PROGRAM

PROG6: CROSS CORRELATION (NO. OF LAGS . EQ. NO . OF SAMPLES)

PROG7 : CROSS CORRELATION (NO. OF LAGS . LE. NO . OF SAMPLES)
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I

AUTOR: TERRANCE HO DATE: 6/B/BO

PROGRAM NAME: POWER PROFILE SUBROUTlNE (VERSION l)
FILE-NAME (NORD 10): PROG~:DATA

PROGRAM DESCRI PTION:
N-I 2 2

DATA CHANNEL I ZERO lAG ESTIMATlON Kr =~(Xi+(N+D-I)(r-I)+ Yi+(N+O-I)(r-I))
;=0

N-I
DATA CHANNEl 2 MEAN VAlUE ESTIMATlON Mr =~(Xi+(N+D-I)(r-I)+ Y;+(N+D-I)(r-I))

i=O
WHERE N=NO. OF SAMPlES IN RANGECEll

O=OVERLAP FACTOR (=1 FOR NO OVERlAPPING AND~O FOR OVERLAPPING)
r=I.2 •...•MRANGECEllS FOR TIME AVERAGE

RESTRICTlONS
MINIMUM NO. OF SAMPlES IN RANGEDATA: I

NOTES
1. The farmulae above are given with resped to the I....ay ;n It/hich the X, Y samples

are read from the buffer memory.
2. The Q registers of the APS, APM processors must be defined with the start

addresses of the buffer, result memories ;n the main program.

3. The lCRI register must be reloaded with the APBRS(15) register and the lCR2
register must be reloaded with the APBRS(14) register in the main program.

START ADDRESS FOR PROGRAM: I

PROGRAM-MEMORY LOCATIONS USED: 1-6
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: POWER PROFILE SU8ROUTINE (VERSION l)
FILE-NAME (NORD 10): PROG0:DATA

REGISTER NAME

SAR
AP8 RS(15)
AP8 RS(14)
AP8 RS(13)

AP8 RS(12)
API-I RS(15)

REG ISTER ADDRESS

4

16,15
16,14
16,13

16,12
17 ,IS

PARAMETER

START AD DRESS OF SU8ROUTINE
NO. OF SAMPLES-I IN RANGECELL
NO. OF RANGECELLS-I FOR TIME AVERAGE
RANGECELL INCREMENT (=1 FOR NO OVER­
LAPPING OF RANGECELLS)
SAMPLE INCREMENT (NORMALLY=I)
INCREMENT (=1)
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO DATE: 6/3/30

PROGRAM NAME: POI~ER PROFILE SU3ROUTINE (VERSION 2)
FILE-NAME (NORD 10): PROGI:OATA

PROGRAM DESCRIPTION:
N-I 2 2

DATA CHANNEL 1 ZERO LAG ESTIMATlON Kr =~(Xi+(N+D-l)(r-l)+ Yi+(N+D-l)(r-l))

i =8-1
DATA CHANNEL 2 I~EAN VALUE ESTII~ATION Mr =:[(Xi+(N+D-l)(r-J)+ Yi+(N+D-l)(r-J))

i=O N-l
DATA CHANNEL 1 MEAN VALUE X ESTTMATlDN MX,r =~ Xi+(N+D-I)(r-l)

~:~
DATA CHANNEL 2 MEAN VALUE YESTIMATION My,r =~Yi+(N+D-l)(r-l)

;=0

WHERE N=ND. OF SAMPLES IN RANGECELL
D=OVERLAP FACTDR (=1 FOR NO OVERLAPPING AND~O FOR OVERLAPPING)
r=I,2, .... ,M RANGECELLS FOR TIME AVERAGE

RESTRICTIONS
MINIMUM NO. OF SAMPLES IN RANGEDATA: 1

NDTES
l. The formulae above are given with respect to the way ;n which the X, Y samples

are read from the buffer memory .

.2. The Q registers of the APB, APM processors must be defined with the start
addresses of the buffer, result memories ;n the main program.

3. The LCRI register must be reloaded with the APBRS(lS) register and the LCR2
registel' must be reloaded with the APBRS(14) register ;n the main program.

4. In a particular rangecell the zera lag estimatian Kr and Mr are computed first

and tlle mean vi'llue estimatian MX and My second .
•r •r

START ADDRESS FOR PROGRAM: 1

PROGRAM-MEMORY LOCATIONS USEO: 1 - 6
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IMleRO-PROGRAM FOR DIGITAL CORRELATOR I
AU TOR: TERRAHCE HO DATE: 6/8/80

PROGRAM NAME: pm~ER PROFlLE SU8ROUTINE (VERSION 2)
FILE-NAME INORD 10): PROGl:0ATA

REGISTER NAME

SAR
APB RS(15)
APB RS(14)
APB RS(13)

APB RS(12)
API4 RS(l5)

REG ISTER ADDRESS

4

16,15
16,14
16,13

16,12
17,15

PARAMETER

START AD DRESS OF SUBROUTINE
NO. OF SAMPLES-I IN RANGECELL
NO. OF RANGECELLS-I FOR TIME AVERAGE
RANGECELL INCREMENT (=1 FOR NO OVER­
LAPPING OF RANGECELLS)
SANPLE INCREMENT (NORl4ALLY=I)
lNCRE~1ENT (=1)
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: SINGLE PULSE SU8ROUTINE (NO. OF LAGS .EQ. NO. OF SAfIPLES)

FILE-NAME (NORD 10): PROG2:DATA

PROGRAM DESCRIPTION:

DATA CHANNEL I
• ,N-L-I

Re,KL,~=~ (Xi+(N+D-I)(r-I)X;+L+(N+D-I)(r-I)+ Y;+(N+O-I)(r-I)Yi+L+(N+D-I)(r-I))
i=D

DATA CHANNEL 2
N-L-I

Im iKL, r) = T (Xi+L+(N+D-I )(r-I) yi+(N+D-I)( r-I) - Xi+(N+D-I )(r-I) yi+L+(N+D-I )(r-I))
;=0

WHERE N=NO. OF SAMPLES IN RANGECELL

L=O,l ,2,.,. ,N-l

O=OVERLAP FACTOR (=1 FOR NO OVERLAPPING AND~O FOR OVERLAPPING)

r=I,2, ... ,11 RANGECELLS FOR TIME AVERAGE

RESTRICTIONS

MINIMUM NO. OF SAMPLES IN RANGEDATA: I

NOTES--
l. The formulae above are given with respect to the way in which the X. y samples

are read from the buffer memory.

2. The Q registers of the APS, APM processors must be defined with the start
addresses of the buffer, result memories in the main program.

3. The LCRI register must be reloaded with the APBRS(15) ,"egister and the LCR2

register must be reloaded with the APBRS(14) register in the main program.

START ADDRESS FOR PROGRAM: I

PROGRAM-MEMORY LOCATIONS USED: I - 6
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IMleRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: SINGLE PULSE SUBROUTINE (NO. OF LAGS .EQ. NO. OF SAMPLES)
FILE-NAME (NORD 10): PROG2:0ATA

REGISTER NAME
SAR
APB RS(IS)
APB RS(14)
APB RS(13)

APB RS(12)
APB RS( 11)
APM RS(15)

APM RS(14)
API~ RS(13)

REGISTER ADDRESS
4

16,15
16,14
16,13

16,12
16,11
17,15

17,14
17,13

PARAMETER
START ADDRESS OF SU8ROUTINE
NO. OF SAMPLES-l IN RANGECELL
NO. OF RANGECELL-l FOR TIME AVER'GE
RANGECELL INCREMENT (=1 FOR NO O,ER­
LAPPING OF RANGECELLS)
SAMPLE INCREMENT (NORMALLY=I)
TEMPORARY STORAGE
RANGECELL INCREMENT (=NO. OF LAGS
COMPUTED)
INCREMENT (=1)
TEMPORARY STORAGE
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRMICE HO DATE: 6/8/80

PROGRAM NAME: SINGLE PULSE SU8ROUWIE (rIO. OF LAGS .LE. NO. OF SAHPLES)

F/LE-NAME (NORD 10): PROG3:0W.

PROGRAM DESCRIPTlON:
DATA CHArmEL I

,. 1 N-L-l

ReIKL.~=~ (Xi+(N+O-I)(r-I)Xi+L+(N+O-I)(r-I)+ Yi+(N+O-I)(r-I)Yi+L+(N+O-I)(r-I))
- i =0

DATA CHANNEL 2
f . _N-L-I _

Im /L. rJ - 2=. (Xi +L+(N+O-I )(r-I) yi +(N+O-1 )(r-I) Xi+(N+O-I) (r-I) yi +L+(N+O-I )(r-I))
1=0

WHERE N=NO. OF SAMPLES IN RANGECELL

L=O,l,2, ... ,P P~N-l

O=OVERLAP FACTOR (=1 FOR NO OVERLAPPING ANO~O FOR OVERLAPPING)

r=1,2, ... ,r4 RANGECELLS FOR TmE AVERAGE

RESTRICTIONS

HINIt1UM NO. OF SAr·IPLES IN RANGEDATA: 1

MlrJIHUM NO. OF LAGS IN RANGEDATA: 2

NOTES

l. The farmulae above are given with respect to the way in which the X, Y samples
are read from the buffer memory.

? The Q registers of the APS, APM processors must be defined with the start
addl-esses of the buffer, result memor;es in the ma;n program.

3. The LCRI register must be reloaded with the APBRS(15) register, the LCR2

register must be reloaded with the APBRS(14) register and the LeR3 register
must be reloaded with the the APBRS(13) register in the main program:

START ADDRESS FOR PROGRAM: 1

PROGRAM-MEMORY LOCATIONS USEO: 1- 7
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AU TOR: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: SINGLE PULSE SUSROUTINE (NO. OF LAGS .LE. NO. OF SAMPLES)
FILE-NAME (NORD 10): PROG3:0ATA

REGISTER NAME REG ISTER ADDRESS PARAMETER

SAR 4 START AOORESS OF SUSROUTINE
APS RS(15) 16,15 NO. OF SAMPLES-I IN RANGECELL
APS RS(l4) 16,14 NO. OF RANGECELLS-l FOR TIME AVERAGE
AP8 RS(13) 16,13 NO. OF LAGS-I IN RANGECELL
APS RS(12) 16,12 RANGECELL INCREMEtIT (=1 FOR NO OVER-

LAPPING OF RANGECELLS)
APS RS(Il) 16,11 SAMPLE INCREMENT (NORMALLY=I)
APS RS(IO) 16,10 TEMPORARY STORAGE
APM RS(15) 17,15 RANGECELL INCREMENT (=NO. OF LAGS

COMPUTEO)
APM RS(14) 17,14 INCREMENT (=1)
APM RS(13) 17,13 TEMPORARY STORAGE
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~ RO =-'pROGRAM FOR DICITAL CORRELATOR I
AUTOR. TERRP j[[ DATE: 6/8/80

PROGRAM ~JAME: MULTI ?ULSE SUBROUTINE

FILE- AME (t~ORD 10): nROG4:JATA

PROGRA~ [(S;RIPTON.

DATA rHANI'EL l

LEr fl I I('r~

A p

x X + Y Yr-l )fLtr-l S+r-l S+L+r-l

·J K \ X Y X YL,r: S+l+r-l S.,.r-l'" 5+r-1 S+l+r-l

1 Pill

TW[ ~.s A~O 'pi PULSE

Dl F BETOlcEN Is' "NO N h PULSE

l~HERf l~.. .. I.J

L l WTH THI RESTRICTION L >0

, MRANor 1.< FOR TIME P'IERAGE

RESTR "1 ~

MINIM I

I~AX !fl

LSl~ iN PULSE GROUP, 2

r' ~" <'" HI PULSE GROUP: 13

NOTl

l.

? t'€Ol t·r

,Id h

,l V n ...dth respl::'C to the 11dY ;n !Ishich the X, Y samples

uff r 1111?"101Y.

tll ~p. Arl~ prou..'''soI'S rrtllSt be defined lf/ith the start

ull Inte: lories ;11 the ma;n program.

4.

re.

J t rel,de' "i th the APBRS(15) register and the LCR2

b I Je w,t! the l1.PBRS 14) register ;n the main program.

t -. hl Jorithm. therefore to calculate the

/ e th· ormu'.· N(N-l)/2 where N is the number

f' 1 r uls group.

START t'DDRf:.SS-JR PROGRAM. l

PROGRAM- mtOR ( IOCATlONS USED: l 6
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO DATE: 6/8/80

PROGRAM NAM E: f'ULTI PULSE SU8ROUTINE
FILE-NAME (NORD 10): PROG4:0ATA

REGISTER NAME

SAR
AP8 RS(15)
AP8 RS(14)
AP8 RS(13)
AP8 RS(12)

REG ISTER ADDRESS

4

16,15
16,14
16,13
16,12

PARAMETER

START AOORESS OF SUBROUTINE
NO. OF PULSES-l IN RMlGECELL
NO. OF RANGECELLS-l FOR TIME AVERAGE
RANGECELL ltlCREMENT (NORMALLy:1)
TE~PORARY STORAGE

APB RS(l) 16,1 S~MPLE DISTANCE 8ETWEEN 2nd LAST
AND 1st PULSE

APB RS(D) 16,0 SAI1PLE DlSTANCE 8ET1iEEN LAST AND
1st PULSE

APM RS(15) 17,15 INCREI1ENT (:1)
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FOR OIGITAL CORRELAT@

DATE: 6/8/80

PROGRAM NAME· r' CORPFI AT'rN SUBROUT!rIE (NO. OF LAGS EQ. NO. OF SAMPLES)

FIL[ 'M~F (lWPD 10).PROr,5 JATA

PROGKAr~ .tS RIPTIOr"

Re K

DAl

~'-, t\.

IIHER

r

RES
MI N~ • ".

..
..,

L

) X. -S+l +(11+0-1)( r-l) + y i+(N+O-l )(r-l) y i+5+L+( N+D-l )(r-l))

+D J (r-l)Y'+, .• -') r-If Xi +(N+0-l)(r-l)Y i +5+L+(N+D-l)(r-l))

.j . l\J El

t. L EN THE TWO 5ETS OF DATA
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AU TOR: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: CROSS CORRELATION SUBROUTINE (NO. OF LAGS .EO. NO. OF SAMPLES)
FILE - NAME (NORD 10): PROG5:0ATA

REGISTER NAME REGISTER ADDRESS PARAMETER

SAR 4 START ADORESS OF SU8ROUTINE
APB RS(15) 16,15 ND. OF SAMPLES-I IN RANGECELL
APS RS(14) 16,14 ND. DF RANGECELLS-I FOR TltlE AVERAGE
AP8 RS(13) 16,13 RANGECELL INCREMENT (=1 FOR NO DVER-

LAPPING OF RANGECELLS)
APS RS(12) 16,12 START ADDRESS OF 2nd FIELD-START

ADORESS OF Ist FIELD
APB RS (Il ) 16,11 SAMPLE INCREMENT (NORMALLY=I)
AP8 RS(lO) 16,10 TEfIPORARY STORAGE
AP'! RS(15) 17,15 RA~GECELL INCREMENT (=NO. OF LAGS

COI~PUTED)

APII RS(14) 17,14 INCREHENT (=1)
APM RS(13) 17,13 TEMPORARY STORAGE
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