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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AU TO R: TERRANCE HO DATE: 6/8/80

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

PROGRAM DESCRIPTION:
N-l 2 2

DATA CHANNEL l ZERO LAG ESTIMATlON Kr =~(Xi+(N+D-l)(r-l)+ Yi+(N+D-l)(r-l))
i =0

N-l
DATA CHANNEL 2 ME AN VALUE ESTIMATlON Mr =~(Xi+(N+D-l)(r-I)+ Y;+(N+D-I)(r-l))

;=0

WHERE N=NO. OF SAMPLES IN RANGECELL
D=OVERLAP FACTOR (=1 FOR NO OVERLAPPING AND<>O FOR OVERLAPPING)
r=l,2, ... ,M RANGECELLS FOR TIME AVERAGE

RESTRICTIONS
MINIMUM NO. OF SAMPLES IN RANGEDATA: l

NOTES
1. 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 ;n the main program.

3. The LCRl 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: l

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

PROGRAM NAME: POWER PROFILE SUBROUTINE (VERSION 1)
FILE-NAME (NORD 10): PROG~:OATA

REGISTER NAME

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

APB RS(12)
APM RS(15)

REG ISTER ADDRESS

4

16,15
16,14
16,13

16,12
17 ,15

PARAMETER

START AOORESS OF SUBROUTINE
NO. OF SAMPLES-l IN RANGECELL
NO. OF RANGECELLS-l FOR TIME AVERAGE
RANGECELL INCREMENT (=1 FOR NO OVER­
LAPPING OF RANGECELLSj
SAMPLE INCREMENT (NORMALLY=I)
INCREMENT (= I)
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POWER PROFILE SUBROUTINE (VERSION I)
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I

AUTOR: TERRANCE HO DAT E: 6/8/80

PROGRAM NAME: POWER PROFILE SUBROUTlNE (VERSION I)

FILE-NAME (NORD 10): PROG~:DATA

PROGRAM DESCRI PTI ON:

APB PROCESSOR APM PROCESSOR

PC=I Q=F F~Q-RS(l3) Q=F F~Q-RS(15)

PC=2 Q=F F~RS(13)+Q Q=F F-RS(l5)+Q

PC=3 F"" Q DO NOTHING

PC=4 Q=F F-"RS(l2)+Q DO NOTHING

PC=5 Q=F F~RS(12)+Q F-"Q

PC=6 00 NOTHING 00 NOTHING

START AODRESS FOR PROGRAM:
PROGRAM- MEMORY LOCATlONS USEO·
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CORRELATOR SIMULATOR •••
PROGRAM NAME: POWER PROFILE SUBROUTINE IVERSlON 1)

COOING IlNTEGER) OF SEPARATE CORRELATOR FUI>JCT I aNS

PROGRAM-1NSTRUcTIONS OEFINEO
MEM-LOC. CONO.COOE COoE-B COOE-A AOOR. LC1 LCR1A LC2 LC3 RELOAO R-AOOR.

a 56 a 4 a a a a a a a
1 56 a 4 a 2 a 3 a a a
2 57 6 4 6 1 a a a a a
3 57 6 4 5 1 a a a a a
4 57 4 6 4 1 a a a a a
5 56 a 4 a a a a a a a
6 58 1 6 2 2 a 1 a a a

APB-INSTRUCTIONS OEFINEO
MEM-LOC. ALU-SOURCE ALU-FUNCTION ALU-OESTIN. A-AOOR. B-ADQR. SELEcT

a 7 5 1 a a a
1 a 1 a 13 a a
2 a o a 13 a a
3 2 a 1 a a o
4 o a a 12 a o
5 a a a 12 o a
6 7 5 1 o a a

APM-INSTRUCTIONS OEFINEO
MEM-LOC. ALU-SOURCE ALU-FUNCTlON ALU-OESTlN. A-AOOR. B-AOOR.

a 7 5 1 a a
1 o 1 a 15 a
2 a o a 15 a
3 7 5 1 a o
4 7 5 1 a a
5 2 a 1 a o
b 7 5 1 a a

ARITHMET ICAL 1NSTRUCTIONS oEFINEO
Mrf'll .. LOc. PIlA M1B M2A M2B M3A M3B M4A M4D SM1 SM2 SM3 SM4 M12 M34

a o a o a o o o o o o o a 15 15
1 o o a o o a a a o o a o 15 15
2 o a 1 1 4 a 4 1 3 3 3 3 9 9
3 a o o a o o o o 3 3 3 3 6 6
• o o 1 1 4 a 4 1 3 3 3 3 9 9
5 o a 1 1 4 a 4 1 3 3 3 3 9 9
6 o a o a o o a a a o o a 15 15

ACCUMULATOR INsTRUCTIONS OEFINEO
PlEM-LOC. STRaDE l/O WRITE READ CLEAR1 SET 1 CLEAR2 SET2

o o o o a o o o
1 1 a a 1 a o o
2 1 l 1 o a o o
3 1 a o o a o o
4 1 a a a a o a
5 l 1 a a a a a
6 l a a o a o a
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I/O INSTHUCTIONS OEFINEO
MEM-LOC. SETF CLEARF SELECT BUF.AOOR. STROBE I-REG. ENABLE EOB ENAOLE EAB

O O O O O O O
1 O O O O O O
2 O O O O O O
3 O O O O O O
4 O O O O O O
5 O O O O O O
6 O O O O O O

OUTPUT - TRAr~SFER INSTRUCTIONS OEFINEO
MEM-LOC. TRANSFER INHIBIT CLOCK OATA-REAOY TRANSFER-COOE SOURCE

O O O O O O
l O O O O O
2 O O O O O
3 O O O O O
4 O O O O O
5 O O O O O
6 O O O O O
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I

AU TO R: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: POWER PROFILE SUBROUTINE (VERSION 2)
FILE-NAME (NORD 10): PROGl:OATA

PROGRAM DESCRIPTlON:
N-I 2 2

DATA CHANNEL l lERO LAG ESTIMATlON Kr =~ (Xi+(N+O-l)(r-l)+ Yi+(N+O-l)(r-l))
i=@_l

DATA CHANNEL 2 MEAN VALUE ESTIMATlON Mr =~(Xi+(N+O-l)(r-I)+ Yi+(N+D-l)(r-I))
i=O N-I

DATA CHANNEL 1 MEAN VALUE X ESTI~~TION MX,r =~Xi+(N+D-I)(r-I)

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

;=0
WHERE N=NO. OF SAMPLES IN RANGECELL

D=OVERLAP FACTOR (=1 FOR NO OVERLAPPING AND~O FOR OVERLAPPING)
r=I,2, .... ,M RANGECELLS FOR TIME AVERAGE

RESTRICTIONS
MINIMUM NO. OF SAMPLES IN RANGEDATA: l

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

are read from the buffer memory.

~he Q registers of the APB, APM processors must be defined with the start

addresses of the buffer, result memor;es in the ma;n program.

3 The LCRI register must be reloaded with the APBRS(15) register and the LCR2
~egister must be reloaded with the APBRS(14) register in the main program.

4. In a particular rangecell the zera lag estimation Kr and Mr are camputed first

and the mean value estimatian MX and My second .. r ,r

START ADDRESS FOR PROGRAM: l

PROGRAM- MEMORY LOCATIONS USEO: l - 6
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUlOR: TERRMICE HO DAlE: 6/8/80

PROGRAM NAME: POWER PROFILE SUBROUTINE (VERSION 2)
FILE-NAME INORD 10): PROGl:DATA

REG ISTER NAME

SAR

APB R5(15)

APB RS(14)

APB RSI13)

APB RS(l2)

APH RS(15)

REG ISTER ADDRESS

4

16,15

16,14

16,13

16,12

17,15

PARAMETER

START ADDRESS OF SUBROUTINE

ND. OF SAMPLES-l IN RANGECELL

NO. OF RANGECELLS-l FOR TIME AVERAGE

RANGECELL INCREMENT (=1 FOR NO OVER­
LAPPING OF RANGECELL5)

SAMPLE INCREMENT (NOffi~ALLY=I)

INCRHIENT (=1)



- 9 -

POWER PROFILE SUBROUTINE (VERSION 2)

PC=O

PC=I
~.=_._.=----=---~---~---~.__ ._--_._-_.

PC=2

PC=3

PC=4

PC=5

""LCl=O

LCl=LCl-l

L' "'
[LCl=LCRIJ--1!::~2=LC2-1~ LC2=O

/
(f,

UNCONOITIONAL RETURN
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AU TO R: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: POWER PROFILE SU8ROUTINE (VERSION 2)

FILE-NAME (NORD 10): PROGI:OATA

PROGRAM DESCRIPTlON:

AP8 PROCESSOR APM PROCESSOR

PC=I Q=F F->Q-RS (13) Q=F F->Q-RS(15)

PC=2 Q=F F.... RS(I3)+Q Q=F F->RS(15)+Q

PC=3 F"" Q F.... RS(15)+Q

PC=4 Q=F F....RS(12)+Q F"" Q

PC=5 F->Q F->RS(15)+Q

PC=6 00 NOTHING Q=F F....RS(15)+Q

START AODRESS FOR PROGRAM:
PROGRAM- MEMORY LOCATIONS USED:
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CORHELATOR SIMULATOR ***
PHOGRAM NAME : POWER PROFILE SUBROUTINE (VERSION 21

COOING ( ItJTEGER) OF SEPARATE CORRELATOR FUNCTlONS

PROGRAM-INSTRUCTIONS DEFINED
MEM-LOC. COND.CODE CODE-B CODE-A ADDR. LCl LCRlA LC2 LC3 RELOAD R-hOOR.

O 56 O ~ O O O O O O O
1 56 O ~ O 2 O 3 O O O
2 56 O ~ O O O O O O O
3 57 6 ~ 6 1 O O O O O
~ 56 O ~ O O O O O O O
5 57 ~ 6 ~ 1 O O O O O
6 5B 1 6 2 2 O 1 O O O

APB-INSTRUCTIONS DEFINEO
MEM-LOC. ALU-SOURCE ALU-FUNCTION ALU-UESTIN. A-ADDR. O-ADDR. SELECT

O 7 5 1 O O O
1 O 1 O 13 O O
2 O O O 13 O O
3 2 O 1 O O O
~ O O O 12 O O
5 2 O 1 O O O
6 7 5 1 O O O

APM-INSTRUCTIONS DEFINED
MEM-LOC. ALU-SOURCE ALU-FUr-JCTION ALU-DESTIN. A-ADDR. B-ADDR.

O 7 5 1 O O
1 O 1 O 15 O
2 O O O 15 O
3 O O 1 15 O
~ 2 O 1 O O
5 O O 1 15 O
6 O O O 15 O

ARITHMET ICAL INSTHUCTIONS UEFINED
MEM-LOC. Ml< MlB M2A M2B M3A M3B M~A M~O SMl SM2 5/"13 Sr1~ r112 M3~

O O O O O O O O O O O O O 15 15
1 O O O O O O O O O O O O 15 15
2 O O 1 1 ~ O ~ 1 3 3 3 3 9 9
3 ~ O ~ O ~ 1 ~ 1 3 3 3 3 15 15
~ O O 1 1 ~ O ~ 1 3 3 3 3 9 9
5 ~ O ~ O ~ 1 ~ 1 3 3 3 3 15 15
6 O O O O O O O O O O O O 15 15

ACCUMULATOR INSTRUCTIONS DEFINED
M[M-LOC. ST"OBE I/O WRITE READ CLEARl SET 1 CLEAR2 SET2

O O O O O O O O
1 1 O O 1 O O O
2 1 1 1 1 O O O
3 l l 1 O O O O
~ l 1 1 O 1 O O
5 l 1 1 O O O O
6 1 O O O O O O
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110 INSTRUCTIONS DEFINED
MEM-LOC. SETF CLEARF SELECT BUF.ADDR. STROBE I-REG. ENABLE EDB ENARLE EAD

O O O O O O O
1 O O O O O O
2 O O O O O O
3 O O O O O O
4 O O O O O O
5 O O O O O O
6 O O O O O O

OUTPUT-TRANSFER INSTRUcTIONS DEFINED
MEM-LOC. TRANSFER INHIBIT CLOCK DATA-READY TRANSFER-CODE SOURCE

O O O O O O
1 O O O O O
2 O O O O O
3 O O O O O
4 O O O O O
5 O O O O O
6 O O O O O
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I

AUTOR: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: SINGLE PULSE SUBROUTINE (NO. OF LAGS .EO. NO. OF SA~1PLES)

FILE-NAME (NORD 10): PROG2:0ATA

PROGRAM DESCRIPTlON:

DATA CHANNEL 2
N-L-l

Imh,r] = ;-_. (X;+L+(N+D-I)(r-I)Y;+(N+D-I)(r-l)- Xi+(N+D-l)(r-I)Y;+L+(N+D-I)(r-l))
;=0

WHERE N=NO. OF SAMPLES IN RANGECELL
L=O,1,2, ... ,N-l

D=OVERLAP FACTOR (=1 FOR ND OVERLAPPING AND~D FOR OVERLAPPING)
r=I,2, ... ,M RANGECELLS FOR TIME AVERAGE

RESTRICTIONS
MINIMUM NO. OF SAMPLES IN RANGEDATA: 1

NOTES
1. The farmulae 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 APB. APM processors must be defined with the start
addresses of the buffer, result memories in the ma;n program.

3 Ihe LeR l reglster must be reloaded with the APBRS(l5) register and the LCR2
register must be reloaded with the APBRS(14) register in the main program.

START ADDRESS FOR PROGRAM: 1

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

"ROGRAM NAME: SINGLE PULSE SUBROUTINE (NO. OF IAr,S .EQ. NO. OF SAMPLES)
:ILE-NAME (NORD 10): PROG2:0ATA

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

AP8 RS(12)
AP8 RS( 11)
APM RS(15)

APM RS(14)
APM RS(13)

REG ISTER ADDRESS
4

16,15
16,14
16,13

16,12
16,11
17,15

17,14
17,13

PARAMETER
START ADDRESS OF SUBROUTINE
NO. OF SAMPLES-l IN RANGECELL
NO. OF RANGECELL-l FOR TIME AVERAGE
RANGECELL lNCREMENT (=1 FOR NO OVER­
LAPPING OF RANGECELLS)
SAMPLE INCREMENT (NORMALLY=I)
TEMPORARY STORAGE
RANGECELL INCREMENT (=NO. OF LAGS
COMPUTED)
INCREMENT (=1)
TEMPO RAR YSTORAr,E
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SINGLE PULSE SUBROUTINE (NO. OF LAGS .EQ. NO. OF SAMPLES)

PC=I

PC=2

[lcI eL Ciill__ ..1'__,
LC2=LCR2

LCI=LCRI

PC=3 " LCI =0
", .,.".,.....,.=-=-'LCl=LCRIA'

PC-4

PC=5

PC-6

.0

.- ILCl=fCl-Il

[ Z;JHL I
,..--_--, NO .-/

-<.. LCI-0
f"

ILCI =LCRIA
I

Lt 1
.~ILCI=LCI-1 L l o

i'"rLCl [r.

___~"O

'-----ILC2=LC2-1~... Le
l f ,

[UNCONDIT IQNAl RETURN I
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IMICRO-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

PROGRAM DESCRIPTION:

APB PROCESSOR APM PROCESSOR

DO NOTHING

PC=l Q=F

PC=2 Q=F

PC=3 RS( 11 )=F

PC=4 PS( 11 )=F

PC=S Q=F

PC=6 DO NOTHING

HQ-RS(l3)

F4RS(13)+Q

F4RS(12)+Q

F4RS(12)+RS(II)

F->RS(12)+Q

RS(13)=F

RS(13)=F

Q=F

Q=F

F~Q-RS(IS)

F-->RS(lS)+Q

F~RS( 14 )+Q

F-->RS(14)+RS(13)

F-->Q

qART ADDRESS FOR PROGRAM:
PROGRAM- MEMORY LOCATlONS USED:
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CORRELATOR SIMULATOR •••
PROGRAM NAME: SINGLE PULSE SUBROUTINE (NO. OF LAGS .EQ. NO. OF

SA"PLES l

(aOING (IfHEGER l OF SEPARATE CORRELATOR FUNCTlONS

PROGRAM-INSTRUCTIONS OEFINEO
MEM-LOC. CONO.COOE COOE-8 COOE-A AOOR. LC1 LCR1A LC2 LC3 RELOAO R-ADDR.

O 56 O 4 O O O O O O O
1 5& O 4 O 2 O 3 O O O
2 57 6 4 6 6 O O O O O
3 57 6 4 5 7 1 O O O O
4 57 4 6 4 7 O O O O O
5 57 4 6 3 6 O O O O O
6 58 1 6 2 O O 1 O O O

APB-INSTRUCTIONS OEF1NEO
MEM-LQe. ALU-SOURCE ALU-FUNCTION ALU-OESTIN. A-AOOR. B-AOOR. SELECT

O 7 5 1 O O O
1 O 1 O 13 O O
2 O O O 13 O O
3 O O 3 12 11 O
4 1 O 3 12 11 O
5 O O O 12 O O
6 7 5 1 O O O

APM-INSTRUcTIONS OEFWEO
MEI1-LOC. ALU-SOURCE ALU-FUNCTION ALU-DESTIN. A-AOOR" O-ADDR.

O 7 5 1 O O
1 O 1 O 15 O
2 O O O 15 O
3 O O 3 14 13, 1 O 3 14 13
5 2 O 1 O O

7 5 1 O O
AHITHMETICAL INSTRUCTIONS OEFINEO

"'ll1-LOC. MIA MIB M2A M2B H3A M3B M~A M4B SM1 SM2 SM3 SM, M12 M34
O O O O O O O O O O O O O 15 15
1 O O O O O O O O O O O O 15 15
2 O O 1 1 1 O O 1 3 3 3 3 9 6
) O O 1 1 1 O O 1 2 2 2 2 9 6
4 O O 1 1 1 O O 1 2 2 2 2 9 6
5 O O 1 1 1 O O 1 3 3 3 3 9 6
6 O O O O O O O O O O O O 15 15

ACCUMULATOR INSTRUCTIONS DEFINEO
"["1-lOC. STI:08E I/O WRlTE READ CLEAR1 SET1 CLEAR2 SET2

O O O O O O O O
I 1 O O O O O O
2 1 1 1 1 O O O
3 1 1 1 O O O O
4 1 1 1 O O O O
r 1 1 1 O 1 O O
6 1 O O O O O O
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l/O lNSTRUcTlOr~S DEFlNED
MEM-LOC. SETF CLEARF SELECT BUF.AOOR. ST ROBE I-REG. ENABLE EDB ENAOL[ EAB

O O O O O O O
l O O O O O O
2 O O O O O O
3 O O O O O O
4 O O O O O O
5 O O O O O O
6 O O O O O O

OUTPUT-TRANSFER lNSTRUcT l or~s DEFll<ED
M[M-LOC. TRAI~SFER Ir\lHIBIT CLOCK DATA-READY TRAI~SFER-CODE SOURCE

O O O O O O
l O O O O O
2 O O O O O
3 O O O O O
4 O O O O O
5 O O O O O
6 O O O O O
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I

AUTOR: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: SINGLE PULS E SUBROUTINE (NO. OF LAGS .LE. NO. OF SAMPLES)
F/LE-NAME (NORD 10): PROG3:0ATA

PROGRAM OESCRIPTlON:
DATA CHANNEL 1

r
1 N-L-I

Re KL,rl = > (Xi+(N+D-I)(r-I)Xi+L+(N+D-I)(r-I)+ Yi+(N+D-I)(r-I)Yi+L+(N+D-I)(r-I))
;=0

DATA CHANNEL 2
N-L-I

Im!KL, rj => (X i+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))
1=0

WHERE N=NO. OF SAMPLES IN RANGECELL
L=O,l ,2, ... ,P P~N-l

D=OVERLAP FACTOR (=1 FOR NO OVERLAPPING AND~O FOR OVERLAPPING)
r=I,2, ... ,M RANGECELLS FDR TII1E AVERAGE

RESTRICTIONS
MINIMUM NO. OF SAMPLES IN RANGEDATA: 1
t1IrIIMUfl NO. OF LAGS IN RANGEDATA: 2

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

are read from the buffer memory.

? Th Q registers of the APS, APt'1 processors must be defined with the start

addresses of the buffer, result memories in the ma;n program.
3 The LCRI register must be reloaded with the APBRS(15) register, the LCR2

relJister must be reloaded ",ith the APBRS(14) register and the LeR3 register

mll,;t be reloacted wi th the the APBRS(13) register in the main program.

START ADDRESS FOR PROGRAM: I

PROGRAM-MEMORY LOCATIONS USED: 1- 7
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
~UTOR: TERRANCE HO DATE: 6/8/80

)ROGRAM NAME: SINGLE PULSE SUBROUTINE (NO. OF LAGS .LE. NO. OF SAMPLES)
:ILE-NAME INORD 10): PROG3:0ATA

REGISTER NAME REGISTER ADDRESS PARAMETER

SAR 4 START AOORESS OF SUBROUTINE
APB RS(15) 16, I5 NO. OF SAMPLES-1 IN RANGECELL
APB RS(14) 16,14 NO. OF RANGECELLS-1 FOR TIME AVERAGE
APB RS(13) 16,13 NO. OF LAGS-1 IN RANGECELL
APB RS(12) 16,12 RANGECELL INCREMENT (=1 FOR NO OVER-

LAPPING OF RANGECELLS)
APB RS(l1) 16,11 SAMPLE INCREMENT (NORMALLY=I)
APB RS(IO) 16,10 TE~PORARY STORAGE
APM RS(I5) 17,15 RANGECELL INCREMENT (=NO. OF LAGS

COMPUTEO)
APM RS(14) 17,14 lNCREtIENT (= I)
APM RS(13) 17,13 TEMPORARY STORAGE
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SINGLE PULSE SUBROUTINE (NO. OF LAGS .LE. NO. OF SAMPLES)

( p,-o )

1.
CORR
1AR

PC::-}

PC=2

PC"3

PC=5

[ Lel'LCt\!]
l-

["C?l@
L

[LcJ LC!UJ
,------~-=-~------- - -- i----- --- --------- lO,; J

LC! :>Y<S
OR >----,

le3 -O

."ILCl ll!::iI
I

[O lo-TI------------ ----------

l';';,u
[ilRIt@]

ql~'"OR ->
I. 3 O

j'
IL(] t]}

[LE [JjJ
-------- I

[7, , ;:]

I' O ..,
OU .

lelO
'I'

[Lc1."trRlAj

["Ö -I' RJl

l l
LCl=lCI-}

." l (l (l

'"rLt! f Ji

rco 1 ~ lC3=lCR3}--{lCi",lC2-11--{LCI=lCRi~~ l e{ O

. !
flJNCONDITlnN!\! RITIJRN l



- 22 -

IMICRO-PROGRAM FOR DIGITAL CORRELATOR I

AUTOR: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: SINGLE PULSE SUBROUTINE (NO. OF LAGS .LE. NO. OF SAMPLES)

FILE-NAME (NORD 10): PROG3:0ATA

PROGRAM DESCRIPTlON:

APB PROCESSOR APM PROCESSOR

PC=1 Q=F F~Q-RS(12) Q=F F~Q-RS(l5 )

PC=2 Q=F F->RS(l2)+Q Q=F F.... RS(15)+Q

PC=3 RS(lO)=F F~RS(l1)+Q RS( 13)=F F.... RS(14)+Q

PC=4 RS(IO)=F F~RS(l1)+RS(IO) RS(13)=F F4RS(14)+RS(13)

PC=5 00 NOTHING 00 NOTHING

PC=6 Q=F F~RS( 11 )+Q F->Q

PC=7 00 NOTHING 00 NOTHING

~TART ADDRESS FOR PROGRAM:
'ROGRAM- MEMORY LOCATlONS USED:



•••
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CORRELATOR SIMUlATO~ •••
PROGRAM NAME : SINGLE PULSE SUUROUTINE (NO. OF LAGS .LE. NO. OF

SAf'lPLES)

COOING lINTEGER) OF SEPARATE CORRELATOR FUNCTlaNS

PROGRAM-INsTRUCTIONS OEFINED
MEM-LOC. COND.CODE CODE-B CODE-A ADDR. LCl LCR1A LC2 LC3 RELOAD R-ADDR.

O 56 O 4 O O O O O O O
l 56 O 4 O 2 O 3 2 O O
2 61 6 4 7 l O O 1 O O
3 61 6 4 5 l 1 O 1 O O
4 61 4 6 4 1 O O 1 O O
5 56 O 4 O 3 O O 2 O O
6 57 4 6 3 6 O O 1 O O
7 58 1 6 2 2 O 1 2 O O

APO-INSTHUCTrONS OEFINED
HEM-Loe. ALU-SOURCE ALU-FUNCTION ALU-DESTIN. A-ADDR. 8-ADOR. SELECT

O 7 5 1 O O O
1 O l O 12 O O
2 O O O 12 O O
3 O O 3 11 10 O
4 1 O 3 11 10 O
5 7 5 l O O O
6 O O O 11 O O
7 7 5 l O O O

APM-INSTRUCTIONS DEFINED
MEM-LOC. ALU-SOURCE ALU-FUNCTION ALU-DESTIN. A-ADOR. B-ADDR.

O 7 5 l O O
l O 1 O 15 O
2 O O O 15 O
3 O O 3 14 13
4 1 O 3 14 13

7 5 1 O O
b 2 O l O O
I 7 5 l O O

ARITHI'lETrCAL INSTRUCTIONS DEFINED
" ~ l r MIA M18 M2A M28 M3A M3B M4A M40 S~11 SM2 SM3 SM4 1"112 1134

n O O O O O O O O O O O O 15 15
l O O O O O O O O O O O O 15 15
2 O O l l 1 O O l 3 3 3 3 9 6, O O l l 1 O O l 2 2 2 2 9 6
4 O O l l 1 O O 1 2 2 2 2 9 6
~ O O O O O O O O O O O O 15 15
6 O O 1 1 1 O O 1 3 3 3 3 9 6
7 O O O O O O O O O O O O 15 15

ACCUMULATOR INSTRUCTIONS DEFINED
~lM-lOC. <.iTRO E 110 WHITE HEAO eLEARl SET1 CL[AR2 SET2

" O O O O O O O
l l O O O O O O
2 l l l l O O O
3 l l l O O O O

l l l O O O O
l O O O O O O
1 l l O l O O, (J O O O O O
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liD INSTRUCTIONS OEFINEO
M[M-lOC. SETF ClEARF ,ElECT BUF.ADDR. STROBE I-REG. ENABlE EDB ENABLE EAB

O O O O O O O
I O O O O O O
2 O O O O O O
3 O O O O O O
4 O O O O O O
5 O O O O O O
6 O O O O O O
7 O O O O O O

OUTPUT-THI\NSF[R INSTRUCTIONS DEFINED
M[M-lOC. TRANSFER IrJHIBIT ClDCK DATA-READT TRANSFER-CODE SOURCE

O O O O O O
l O O O O O
2 O O O O O
3 O O O O O
4 O O O O O
5 O O O O O
6 O O O O O
7 O O O O O
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: REGIS GRAS DATE: 6/8/80

.EQ. NO. SAMPLES) (VER.2)

N-I 2
MxX,r =~Xi+(N+O-I)(r-l)

;=0
N-I

M _~y2
YY,r - LC- i+(N+O-I)(r-l)

i =0
MEAN VALUE y

2 ESTIMATlONDATA CHANNEL 2

PROGRAM NAME: SINGLE PULSE SUBROUTINE (NO. OF LAGS

FILE-NAME (NORD 10): PROG9:0ATA

PROGRAM DESCRIPTlON:
DATA CHANNEL 1 MEAN VALUE X2 ESTIMATlON

DATA CHANNEL 1
[, 1. N-L-I

RelKL,rj =~ (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))
; =0

DATA CHMNEL 2
~ 1N-L-I

ImlKL,r =~ (X;+L+(N+O-I)(r-I)Yi+(N+O-I)(r-.)- X;+(N+O-I)(r-I)Yi+L+(N+O-I)(r-I))
1=0

FOR lERO LAG (L-O) DATA CHANNEL 2
N-I

MEAN VALUE XY ESTIMATlON M -~X yXY,r-LC- i+(N+O-I)(r-l) i+(N+O-I)(r-l)
;=0

WHERE N=NO. OF SAMPLES IN RANGECELL
l. 0,1,2 •..• N-l

~V[RLAP FACTOR (=1 FOR NO OVERLAPPING ANO<;O FOR OVERLAPPING)
l.2 •...• MRANGECELLS FOR TIME AVERAGE

r •
"

W 1'·111'1 1.0. lF SAMPLES IN RANGEDATA: I

START AQ;:JRESS FOR PROGRAM: 1

PROGRAM MEMORY LOCATIONS USED: I - B
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: REGIS GRAS DATE: 6/8/80

PROGRAM NAME: SINGLE PULSE SUBROUTlNE (NO. OF LAGS .EQ. NO. SAMPLES) (VER.2)

FILE-NAME (NORD 10): PROG9:DATA

PROGRAM DESCRI PTlON:

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 reaisters of ~he APS, APM processors must be defined with the start

addresses of the buffer, result memories in the main program.

3. The LCRl register must be reloaded with the APBRS(l5) register and the LCR2

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

.., lART I-\UDRESS FOR PROGRAM:
DROGRAM- MEMORY LOCATIONS USED:
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IMICRO-PROGRAM FOR DIGITAL CORRELAWR]
AU TOR: REGIS GRAS DATE: 6/8/80

PROGRAM NAME: SINGLE PULSE SUG,OUTlNE (NO. OF LAGS .EQ. NO. SAMPLES) (VER.Z)

FILE-NAME (NORD 10): PROG9:DATA

REGISTER NAME

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

APB RS(IZ)
APB RS( 11)
APM RS(15)

APM RS(14)
APM RS( 13)

REG ISTER ADDRESS

4

16,15
16,14
16,13

16,12
16,11
17,15

17,14
17,13

PARAMETER

START ADDRESS OF SUBROUTINE
NO. OF SAMPLES-I IN RANGECELL
NO. OF RANGECELLS-j FOR TIME AVERAGE
RANGECELL INCREMENT (=1 FOR NO OVER­
LAPPING OF RANGECELLS)
SAMPLE INCREMENT (NORMALLY=I)
TEMPORARY STORAGE
RANGECELL INCREMENT (=NO. OF LAGS
COMPUTED)
INCREMENT (=1)
TEMPORARY STORAGE
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SINGLE PULSE SUBROUTINE (NO. OF LAGS .EQ. NO. OF SAMPLES) (VER.2)

!'Jo ORR
TART

-- - -- - - - - r,-.,-;-~-",- - - - - - - - - -
LCI LeRI

lC2 LfR2
~~---~--~---~- ~--------

---------- ------------

~{I

~."
~I L.

"lfI
LCl LLRIA

PC-I'j

P(. p.

w,
ICI-LCl- I

""'.fill1-
--------- ,-

[{:l-
r
l I

Jw,
LCI·LCI-l LC1 )

l L

v
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: REGIS GRAS DATE: 6/8/80

PROGRAM NAME: SINGLE PULSE SUBROUTlNE (NO. Of LAGS .EQ. NO. SAMPLES) (VER.2

FILE-NAME (NORD 10): PROG9:DATA

PROGRAM DESCRI PTlON:

APB PROCESSOR APM PROCESSOR

PC=1 Q=f H Q-RS(13) Q=f H Q-RS(15)

PC=2 Q=f f -. RS( 13 )+Q Q=f f~RS(l5)+Q

PC=3 f->Q Q=f f4 RS( 14 )+Q

PC=4 RS(lI)=f f->RS(12)+Q RS(13)=f HRS(14)+Q

PC=5 RS(II)=f HRS(12)+RS(II) RS(I3)=f H RS( 14 )+RS( 13)

PC=6 Q=f f -> RS( 12)+Q Q=F f~Q-RS(14)

PC=7 HQ Q=f f -> RS( 14 )+Q

PC=8 DO NOTHING DO NOTHING

START ADDRESS FOR PROGRAM.
PROGRAM- MEMORY LOCATIONS USED
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[MICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO

PROGRAM NAME: MULTI PULSE SU8ROUTINE
FILE-NAME (NORD 10): PROG4:DATA

PROGRAM DESCRI PTlON:

DATE: 6/8/80

DATA CHANNFL l

DATA CHANNEL 2

Re KL.; = XStr-lXS+l+r-l+ YS+r-lYS+Ltr-l

ImIKL,rl= XS+L+r-IYS+r-l- XS+r-lYS+L+r-1

LET JO=POSITION OF Ist PULSE
JI=SAMPLE DIFFERENCE RETWEEN Ist AND 2nd PULSE

JN_1=SAMPLE DIFFERENCE 8ETWEEN Ist AND Nth PULSE

~HER[ S=JO,J I ,J2, .. ,JN_2
L=J I -S'J2-S, •.. ,JN_1-S WITH THE RESTRICTION L~O

r-',', .M RANGFCELLS FOR TIME ~VE.AGE

RESTRICTIDNS-----
MINIMUM NO OF ElEMENT PULSES IN PULSE GROUP: 2
MAXII·IIJM NO OF FUMENT PULSES IN PULSF GROUP' 13

l Th f 1u1 bove ar given with rospect to the \vay in lt/hich the X, Y samples

f ( thf' r.u ff el me lory.

I S f th Ar!3. APf·, proc.essors must be defined with the start

~ ) ff r re:.llt rnemor'es in th main orogram.

1 ~ <; be rl"lnarle.>d lith the 'l,pqp'<:;I]S) rE' ister and the lCR2

t ~e ded w t~ the APQRS(14) register in the main program.
ot puted ln thi~ a'gorithm, therefore to calculate the

f .... pJt U'ie'" fr,....... 1 N(tl'l)(" whpre N is the number

o S he p 'SE' ~r \)

"TART ADDRESS FOR PROGRAM: l

PPorRAM- MFMORY LOCATIONS USEO: I
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IMleRO-PROGRAM FOR DIGITAL CORRELATOR I
AU TOR. TERRANCE HO DATE: 6/8/80

PROGRAM NAME: MULTI PULSE SUBROUTINE

FILE-NAME (NORD 10): PROG4:0ATA

REG ISTER NAME

SAR

AP8 RS(15)

AP8 RS(14)

AP8 RS(I3)

AP8 RS(12)

REG ISTER ADDRESS

4

16,15

16,14

16,13

16,12

PARAMETER

START AODRESS OF SU8ROUTINE

Im. OF PULSES-I IN RMlGECELL

NO. OF RANGECELLS-I FOR TIME AVERAGE

RANGECELL INCREMENT (NORMALLY=I)

TEMPORARY STORAGE

AP8 RS(I) 16,1 SAMPLE DISTANCE 8ETWEEN 2nd LAST
AND Ist PULSE

APB RS(O) 16,0 SAMPLE DISTANCE 8EHIEEN LAST AND
Ist PULSE

APM RS(15) 17,15 \NCREI1ENT (=1)



LCRl

MULTI PULSE SUBROUTINE

PC~l

PC~2

PC~3

PC~4

- 34 -

PC-O

'"-ICl~LCl-l} < ,

c l_

r;- ,

L "Ji;=R=::...1L
NO

-----[LC2~LC2-ll <~ '2 U

l
[UNC(jrIOI IRN

- J
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO

PROGRAM NAME: MULTI PULSE SUBROUTINE

FILE-NAME (NORD 10): PROG4:DATA

PROGRAM DESCRI PTION:

APB PROCESSOR

PC=l RS(12)=F F-->Q-RS(13)

PC=2 RS(12)=F F->RS(13)+RS(12)

PC=3 F->RS(12)+RS(LCl)

PC=4 F->RS(12)+RS(LC1)

PC=5 Q=F F->RS(12)+RS(LCl)

PC=6 DO NOTHING

START ADDRESS FOR PROGRAM:
PROGRAM- MEMORY LOCATIONS USED:

DATE: 6/B/BO

APM PROCESSOR

Q=F F->Q-RS(15)

DO NOTHING

O=F F->RS(15)+Q

D=F F->RS(15)+Q

DO NDTHJNG

DO NOTHING
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eorlRELATOR SIMULATOR •••
PROGRAM NAME: MULTI PULSE SUBKOUTINE

eOOIIJG IINTEGERl OF SEPARATE CORRELATOR FurllCT I eNS

PROGRAM-INSTRueTIONS DEFINED
MEM-Loe. eOND.eODE eODE-B CODE-A ADDR. LCI LCRIA LC2 LC3 RELOAD R-ADDR.

o 56 o 4 o o o o o o o
1 56 o 4 o 2 o 3 o o o
2 57 6 4 6 6 o o o o o
3 57 6 4 5 7 1 o o o o
4 57 4 6 4 7 o o o o o
5 57 4 6 3 6 o o o o o
6 58 1 6 2 o o 1 o o U

APO-INSTRUCTIONS DEFINED
MEM-Loe. ALU-SOURCE f\LU-Fur'liCTION ALU-DESTIN. A-AODR. B-ADDR. SELECT

o 7 5 1 o o o
1 o 1 3 13 12 o
2 1 o 3 13 12 o
3 1 o 1 12 o 1
4 1 o 1 12 o 1
5 1 o o 12 o 1
6 7 5 1 o o o

APM-INSTRUCTIDNS DEFINED
MEM-LOC. ALU-SOUReE ALU-FUNCTION ALU-DESTIN. A-ADDR. B-ADDR.

o 7 5 1 o o
1 o 1 o 15 o
2 7 5 1 o o, o o o 15 o
4 o o o 15 o
• 7 5 1 o ov

~ 7 5 1 o o
tl,r TTftM[TICAL INSTR'JCTIONS DEFINED

P"('1_l0r. • MU MiU M2A M?B M3A ~138 r1tfA f'14B SMl 5M2 SM3 SM4 M12 M34
o o o o o o o o o o o o o 15 15
1 o o o o o o o o o o o o 15 15
2 o 1 l 1 o o 1 3 3 3 ~ 9 6
3 o o 1 1 l o o 1 2 2 2 2 9 6
4 o o 1 1 1 o o 1 2 2 2 2 9 6
5 o o l 1 1 o o 1 3 3 3 3 9 6
6 o o o o o o o o o o o o 15 15

CCUMULATOR INSTRUCTIONS DEF INED
MCN-Loe. STROBE I/O WRITE READ CLEARl SUl CLEAR2 SET2

o J o o o o o
1 \ o o t o o o

"' 1 o o o o o o
3 t 1 1 o o o o
4 1 l t o o o o
5 l o o o o o o
• t o o o o o o
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I/O INSTRUCTIONS OEFINEO
MEM-LOC. SETF CLEARF SELECT HUF.AOOR. STROBE I-REG. ENABLE EDB ENAALE EAB

O O O O O O O
l O O O O O O
2 O O O O O O
3 O O O O O O
4 O O O O O O
5 O O O O O O
6 O O O O O O

OUTPUT-TRANSFER INSTRUCTIOIJS OEF ItJEO
M[M-LOC. TRANSFER INHIBIT CLOCK OATA-REAOY TRANSFER-CODE SOURCE

O O O O O O
l O O O O O
2 O O O O O
3 O O O O O
4 O O O O O
5 O O O O O
6 O O O O O
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IMICRO-PROGRAM FOR DIG.lTAL CORRELATOR I

AU TO R: TERRANCE HO DATE: 6/8/80

~XyDATA CHANNEL 2

DATA CHANNEL 1

PROGRAM NAME: MULTI PULSE SUBROUTINE (VERSION.2)

FILE-NAME (NORD 10): PROG8:DATA

PROGRAM DESCRIPTlON:
J
N
_
1

OATA CHANNEL 1 MXX,r: ') X~+r'l
T=JO

J
N

_
1

DATA CHANNEL 2 MYY,r: ~ Y~+r-l
T=JO

J
N

_
1

: ~ X2 + y2
~ T+r-l T+r-l
T-JO

J N l
,"', X V

r

'U

DATA CHf,NNEL 1

DAT

~ X + YS-+-r-l +1 +r-l ) -} .1-L+r-

-t-l ~. r l +l ... ·.1

r
, r-r I ' .. t 'fl 1 )1' <::F

~I ~E IIJ WE EN 1st AND Nth PIILSE

'>TAl-< I AUUrd, '> UR RULJ RAM
PROGRAM- t1 EMORY LGlATlON) L~tc'
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR]

AU TO R: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: MULTI PULSE SUBROUT!NE (VERSION.2)

FILE-NAME (NORD 10): PROG8:DATA

PROGRAM DESCRIPTION:

WHERE S=JO.JI.J2 •...•JN_2

L=J1-S·J2-S·····JN_1-S WITH THE RESTRICTION L> O

r=I.2 •...•MRANGECELLS FOR TIME AVERAGE

RESTR ICT! ONS
MINIMUM NO. OF ELEMENT PULSES IN PULSE GROUP: 2
MAXIMUM NO. OF ELEMENT PULSES IN PULSE GROUP: 13

NOTES--
l. The fonnulae above are given with respect to the way in which the X, Y salolpl

are read from the buffer memory.
2. The Q registers of the APS, AP~1 processors must be defined vlith the start

addresses of the buffer, result memor;es in 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 ma;n progr'3l'l1.

4. The zera lag ;5 not computed in this algorithm. therefore to calculat~ the
number of lags comput~d use the formul N(N-l / whcrp N is t n;n

of element pulses in the pulse group
5 The KO value has no special slgnif;cance and an ater be ignored.

,r

START ADDRE S FOR PROGRAM
PROGRAM- MEMORY LOCATlONS USEO·
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: HULTI PUlSE SUBROUTINE (VERSION.?)
=ILE-NAME (NORD 10): PROG8:0ATA

REGISTER NAME

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

REG ISTER AODRESS

4

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

PARAMETER

START AODRESS OF SUBROUTINE
NO. OF PUlSES-I IN RANGECEll
NO. OF RANGECEllS-I FOR TIME AVERA"
RANGECEll INCREHENT (NORHAllY l)
TEMPORARY STORAGE

APB RS(I) 16, l SAHPlE DISTANCE BETWEEN 2nd lAST
AND l-t rUlSE

APB RS(O) 16,0 ;AI1PlC DISTANCE Yl;' E lA AND
Ist PUlSE

APH RS(15) 17,15 I INcREl-llNT (=1)
APH RS(14) 17,14 I TEHPORARY STORAGE



MULTI PULSE SUBROUTINE (VERSION.2)

PC=I
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PC=O

HO ORR
STAR

ffS

LC2:LCR2

-------

PC:2

PC=3

PC=4

I \ I'

----------------------------

-------------- ------------

LC1=LCRl

[LC] =LCl-l!
- -- -- - - - - - - - -- -- - - -- - - - --

LCI (..... LC]=LCRIA
/-,.

Il -,-,I

LC]=LCI-I Lll

PC=6

rc=]

IL' 1---------- -----------

[ X"yl
---------- --------

L.

PC p
/,n

- --ILC2LC2.11~-<..

[lltlemll

, "
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I

AurOR: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: MULTI PULSE SU8ROUTINE (VERSION.2)

FILE-NAME (NORD 10): PROG8:DATA

PROGRAM OESCRIPTION:

AP8 PROCESSOR APM PROCESSOR

PC=I RS(12)=F HQ-RS(13) Q=F F~Q-RS(15)

PC=2 RS(12)=F HRS(13)+RS(l2) RS(14)=F F~RS(15)+Q

PC=3 HRS(12) Q=F F.... RS(l5)+RS( 14)

PC=4 F....RS(12)+RS(LCI) Q=F HRS(l5)+Q

PC=5 F.... RS(12)+RS(LCI) Q=F F.... RS(15)+Q

PC=6 Q=F HRS (l2)+RS(LCI) F.... RS( 14)

PC=] F~Q F.... RS(14)+RS(15)

PC=8 DO NOTHING DO NOTHING

START AODRESS FOR PROGRAM:
PROGRAM- MEMORY LOCATlONS USEO:
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I

AUTOR: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: CROSS CORRELATION SUBROUTINE (NO. OF LAGS .EO. NO. OF SAMPLES)

FILE-NAME (NORD 10):PROG5:0ATA

PROGRAM DESCRIPTION:

OATA CHANNEL 1
i 1 N-L.:.l

RetKL,rl = ' (X;+(N+D-l)(r-l)x;+S+L+(N+D-l)(r-l)+ Y;+(N+D-l)(r-l)Yi+S+L+(N+D-l)(r-l))
i =0

DATA CHANNEL 2

[
l N-L-l

Im KL,r)=~ (X;+S+L+(N+D-l)(r-l)Y;+(N+D-l)(r-l)­
;=0

X;+(N+D-l)(r-l)Yi+S+L+(N+D-l)(r-l))

,

WHERE N=ND. OF SAMPLES IN RANGECELL
L=O, 1.2, . .. ,N-l

S=SAMPLE DIFFERENCE BETWEEN THE TWO SETS or DATA
D=OYERLAP FACTOR (= 1 FOR NO OYERLAPPI NG AND < O FOR OYERLAPP lNG)
r=1,2, ... ,11 RANGECELLS FOR TIME AYERAGE

RESTRICTIONS
MINIMUM NO. OF SAMPLES IN RANGEDATA: l

NOTES
1. rle fOI'mulae above are given ~Jith respect to the way in which the X. y samples

~ r il f 0~ the buff r Memory

2 n rl' 'tpr f thp J\PIL I\PI" pro <;, 'i. II t r.:f n(!d 'with t~le ~lart

y" ee of he buff 'r, result mel"lories in tnl' main prognrn.

peRl rpf]l ter must he reloaded with the APBRS(l5) reqister and the LCR2

r ~lster must be reloaded with the APBRS(14) req;ster in the main program.
4. nnlv half I')f the ("orre at; n fu tion can be obtalned with this scheme.

... Singl PuLe autocorrelation schemf' (see PROG2:DATA) can be obtained

'Y ,etting APRR5(12)'0.
START ADDRESS FOR PROGRAM: 1

PROGRAM-MEMORY LOCATlONS USED: 1
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
~UTOR: TERRANCE HO DATE: 6/8/80

'ROGRAM NAME: CROSS CORRELATION SU8ROUTINE (NO. OF LAGS .EO· NO. OF SAMPLES)
:ILE-NAME (NORD 10): PROG5:0ATA

REGISTER NAME REGISTER AODRESS PARAMETER

SAR 4 START AOORESS OF SUBROUTINE
APB RS(15) 16,15 NO. OF SAMPLES-I IN RANGECELL
APB RS(14) 16,14 NO. OF RANGECELLS-I FOR TIME AVERAGE
APB RS(I3) 16,13 RANGECELL INCREMENT (=1 FOR NO OVER-

LAPPING OF RANGECELLS)
APB RS(12) 16,12 START AOORESS OF 2nd FIELO-START

AOORESS OF Ist FIELO
APB RS( 11) 16,11 SAMPLE INCREMENT (NORMALLY=I)
APB RS(lO) 16,10 TEMPORARY STORAGE
AP~~ RS(15) 17,15 RANr,ECELL INCREMENT (=NO. OF LAGS

COMPUTEO)
APM RS(14) 17,14 INCREMENT (=1)
AP~ RS(I3) 17,13 TEMPORARY STORAGE
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CROSS CORRELATION SUBROUTINE (NO. OF LAGS .EQ. NO. OF SAMPLES)

(PC=O ')

PC=l

PC=Z

PC=3

PC=4

PC=5

PC=6

PC=7

PC=8

CORR
TART

YES

LCl=O

r-----

"Q
LCl=LCl-l ( "LCl=O"

r y. s
rLn LC-RJl
- 1

, ILC2=LCZ-l]---"<" --/ LC2=O )

LCl=LCRl

-----

I
[UiICONOJTJ0NAL qETURN l



- 48 -

I MleRO-PROGRAM FOR OIGITAL CORRELATOR I
AU TO R: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: CROSS CORRELATION SUBROUTINE (NO. OF LAGS .EQ. NO. OF SAMPLES)

FILE-NAME (NORD 10): PROG5:DATA

PROGRAM DESCRIPTION:

DO NOTHING

F->Q

F-->RS(l5)+Q

F0RS(l4)+Q

F->RS(l4)+RS(13)

APM PROCESSOR

Q=F F->Q-RS(l5)

DO NOTHING

Q=F

RS(13)=F

RS(l3)=F

DO NOTHING

AP8 PROCESSOR

PC=l Q=F HQ-RS(13)

PC=2 Q=F F->RS(13)+O

PC=3 RS(lO)=F F->RS(l2)+Q

PC=4 RS(lO)=F F.... RS(Jl)+RS(lO)

PC=5 RS(lO)=F F-"RS(ll)+RS(lO)

PC=6 Q=F F.... RS(Jl)+Q

PC=7 RS(lO)=F F >RS(l2)+Q

PC=8 DO NOTHING

START AJDRESS FOR PROGRAM:
PROGRAM- MEMORY LOCATIONS USED:
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CQRRELATOR SIMULATOR •••
PROGRAM NAME : CROSS CORRELATION SUOROUTINE INO. OF LAGS .EO. N

OF SM-lPLE~

COOING CINTEGER) OF SEPARATE CORRELATOR FUNCTIONS

PROGRAM-INSTRUCTIONS OEFINEO
MEM-LOC. CONO.COOE COOE-8 COOE-A AOOR. LCI LCRIA LC2 LC3 RELOAD R-ADDR.

O 56 O ~ O O O O O O O
I 56 O ~ O 2 O 3 O O O
2 56 O ~ O O O O O O O
3 57 6 ~ 8 6 O O O O O
~ 57 6 ~ 6 7 1 O O O O
5 57 ~ 6 5 7 O O O O O
6 56 O ~ O O O O O O O
7 57 ~ 6 ~ 6 O O O O O
8 58 1 6 2 O O 1 O O O

APB-INSTRUCTrONS DEFINED
MEM-lOC. ALU-SOURCE ALU-FUNCTION ALU-DESTIN. A-ADDR. B-ADDR. SELEcT

O 7 5 1 O O O
1 O 1 O 13 O O
2 O O O 13 O O
3 O O 3 12 10 O
~ 1 O 3 11 10 O
5 1 O 3 11 10 O
6 O O O 11 O O
7 O O 3 12 10 O
8 7 5 1 O O O

APM-JNSTRUCTIOrIS OEFIfJED
MEM-Loe. ALV-SOURCE ALU-FUIJCTION ALU-DESTIN. A-ADDR. B-ADOR.

O 7 5 1 O O
1 O 1 O 15 O
2 7 5 1 O O
3 O O 15 O
~ " O 3 1~ 13, O 3 1~ 13

7 5 I O O
,J l O O
5 1 O O

TH~ET I AL IN)T~~CTIONS DEFI~ED

M M - "'.lA M "'A M n r~"'A M'R ~'4A M48 SMl 5M2 SM3 S"'lf M12 M3~

O u O O O O O O O O O O 15 15
O C O n O O O O O O O O 15 15
O O 1 l 1 o O 1 l 1 1 1 9 6
o 1 1 1 C o l 2 2 2 2 9 6
O O 1 1 O ~ 1 2 2 2 2 9 6
O O 1 l 1 O O 1 2 2 2 2 9 6

6 O O 1 1 1 O O 1 1 1 1 1 9 6,
O O 1 1 1 O O 1 2 2 2 2 9 6,

8 O O O O o O O O O O O O 15 15
"'ILATOR I" TRUCTYGrJS OU Iflj(D

jIo',rM t - ,1k I( ~h I TL prAO CL[4.Rl ET! CLlAR2 S[T2
O O C O

" O 1 O O O
O O

l 1 l O O O
l O O O O
l 1 O O O O, O O O O, n O

8 O O O
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110 INSTRUCTIOIJS OEFINEO
MEM-Loe. SET F eLEARF SELECT BUF.ADDR. STRQOE I-REG. ENABLE EDB ENAOLE EAB

O O O O O O O
1 O O O O O O
2 O O O O O O
3 O O O O O O
4 O O O O O O
5 O O O O O O
6 O O O O O O
7 O O O O O O
8 O O O O O O

OUTPUT-TRA"SFER INSTRUCT lor~s DEFINED
MEM-LOC. TRf\I-JSFER INHIl3I T CLOCK DATA-READY TRAI~SFER-CODE SOURCE

O O O O O O
1 O O O O O
2 O O O O O
3 O O O O O
4 O O O O O
5 O O O O O
6 O O O O O
7 O O O O O
8 O O O O O
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: CROSS CORRELATION SUBROUTINE (NO. OF LAGS .LE. NO. OF SA~IPLES)

FILE-NAME (NORD 10): PROG6:0ATA

PROGRAM DESCRI PTION:
OATA CHANNEL 1

Re[KL,rl=~-I(Xi+(N+o-I)(r-l)xi+s+L+(N+o-I)(r-I)+ Yi+(N+O-I)(r-I)Yi+S+L+(N+O-I)(r-l)l
1=0

OATA CHANNEL 2

{ l N-L-I
lm KL,r =L (Xi+S+L+(N+O-I)(r-l)Yi+(N+O-I)(r-lf Xi+(N+O-I)(r-I)Yi+S+L+(N+O-I)(r-I))

;=0

WHERE N=NO. OF SAMPLES IN RANGECELL
l=O,l,2, ... ,P P~N-l

S=SAMPLE OIFFERENCE BETWEEN THE TWO SETS OF OATA
O=OVERLAP FACTOR (=1 FOR NO OVERLAPPING ANO<;O FOR OVERLAPPING)
r=I,2, ... ,M RANGECELLS FOR TIME AVERAGE

RESTRICTIONS
MINIMUM NO. OF SAMPLES IN RANGEOATA: 1
MINIMUM NO. OF LAGS IN RANGEOATA: 2
NOTES
l. The fonmulae 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 APB, APM processors must be defined with the start

addresses of the buffer, result memories in the ma;n program.

3. The LCRl register must be reloaded with the APBRS(15) register, the LCR2
register must be reloaded with the APBRS(14) register and the LCR3 register
must be reloaded with the APBRS(13) register in the main program.

4. Only half of the correlat;on function can be obtained with this scheme.
5. The Single Pulse autocorrelation scheme (see PROG3:DATA) can be obtained

bl settin~APBRSIII1=D.

STA~T ADuRESS FOR PROGRAM: 1

PROGRAM- MEMORY LOCATlONS USEO: l - 8
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO DATE: 6/B/BO

~ROGRAM NAME: CROSS CORRELATION SUBROUTINE (NO. OF LAGS .LE. NO. OF SAMPLES)
=ILE-NAME (NORD 10): FROG6:0ATA

REGISTER NAME REG ISTER ADDRESS PARAMETER

SAR 4 START ADORESS OF SUBROUTINE
APB RS(15) 16,15 NO. OF SAMPLES-I IN RANGECELL
APB RS(14) 16,14 NO. OF RANGECELLS-I FOR TIME AVERAGE
APB RS(13) 16,13 NO. OF LAGS-I IN RANGECELL
APB RS( 12) 16,12 RANGECELL INCREMENT (=1 FOR NO OVER-

LAPPING OF RANGECELLS)
APB RS( Il) 16,11 START AOORESS OF 2nd FIELO-START

AOORESS OF Ist FIELO
APB RS(IO) 16,10 SAMPLE INCREMENT (NORMALLY=I)
APB RS(9) 16,9 TEMPORARY STORAGE
API~ RS(15) 17,15 RANGECELL INCREMENT (=NO. OF LAGS

COMPUTEO)
APM RS(14) 17,14 INCREMENT (=1)
APM RS(13) 17 ,13 TH1PORARY STORAGE
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CROSS CORRELATION SUBROUTINE (NO. OF LAGS .LE. NO. OF SAMPLES)
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I

AUTOR: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: CROSS CORRELA.TlON SUBROUTlNE (NO. OF LAGS .LE. NO. OF SAMPL(5)

FILE-NAME (NORD 10): PROG6:DATA

PROGRAM DESCRI PTlON:

APB PROCESSDR APII PROCESSOR

PC=1 Q=F F 'Q-RS(12) Q=F F~Q-RS(15)

PC=2 Q=F F-->RS(l2)+Q DO NOTHING

PC=3 RS (9) =F F->RS( 11 )+Q Q=F F->RS(15)+Q

PC=4 RS(9)=F F ->RS(l0)+RS(9) RS(13)=F F->RS( 14 )+0

PC=5 RS(9)=F F ->RS(10)+RS(9) RS(13)=F F->RS(14)+RS(13)

PC=6 Q=F F -RS(lO)+Q DO NOTHING

PC=) RS(9)=F F--'>RS (11) +Q F'~Q

PC=8 00 NOTHING DO NOTHING

START A08RESS FOR PROGRAM:
PROGRAM- :1EMORY LOCATIONS USED
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CORHELATOR SI~ULATOH •••
PROGRAM NAME : CROSs COHRELATIO~ SUOROUTINE (NO. OF LAGS .LE. NO

OF SAIIPLESI

CODING (INTEGER I OF SEPARATE CORRELATOR FUNCTlONS

PROGRAM-INSTHUCTIONS DEFI"ED
HEM-Loe. COND.COOE CODE-B CuDE-A ADDR. LCl LCRIA LC2 LC3 RELOAD R-ADDR.

O 56 O 4 O O O O O O O
1 56 O 4 O 2 O 3 2 O O
2 56 O 4 O O O O O O O
3 61 6 4 8 1 O O 1 O O
4 61 6 4 6 1 1 O 1 O O
5 61 4 6 5 1 O O 1 O O
6 56 O 4 O 3 O O 2 O O
7 57 4 6 4 6 O O 1 O O
8 58 1 6 2 2 O 1 2 O O

APB-INSTRUCTIONS DEFINED
MEM-LOC. ALU-SOURCE ALU-FUNCTION ALU-OESTIN. A-AODR. B-ADDR. SELECT

O 7 5 1 O O O
1 O 1 O 12 O O
2 O O O 12 O O
3 O O 3 11 9 O
4 1 O 3 10 9 O
5 1 O 3 10 9 O
6 O O O 10 O O
7 O O 3 11 9 O
8 7 5 1 O O O

APM-INSTRUCTI0NS DEFINEO
MEM-Loe. ALU-SOURCE ALU-Fur-JCTION ALU-OESTlN. A-AODR. B-AOOR.

O 7 5 1 O O
1 O 1 O 15 O
2 7 5 1 O O
3 O O O 15 O
4 O O 3 14 13
5 1 O 3 14 13
6 7 5 1 O O
7 2 O 1 O O
A 7 5 1 O O

A 1THMETICAL IHSTRUCTI0NS DEFINED
MEM-lOC. MIA MIS M2A M~B H3A M30 MqA M48 SMl 5M2 SM3 SM4 M12 M34

O O O 1 O O O O O O O O 15 15
1 O O O O O O O O O O O O 15 15
2 O O 1 1 1 O O 1 l 1 1 1 9 6
3 O O 1 1 1 O O 1 2 2 2 2 9 6
4 O O 1 1 1 O O 1 2 2 2 2 9 6
5 O O 1 1 1 O O 1 2 2 2 2 9 6
6 O O 1 1 1 O O 1 1 1 1 1 9 6
7 O O 1 1 1 O O 1 2 2 2 2 9 &
8 O O O O O O O O O O O O 15 15

t CUMULATOR Ir~STRUCTIOI4S OEFIt~EO

MEM-LOC. STRI!t;1 l/O WR TE READ CLEARl SETl CLEAR2 SET2
O O O O O O O

1 1 O O 1 O O O
2 1 O O O O O O
3 l • 1 1 O O O
4 l 1 1 O O O O
5 1 1 ,

O O O O
b l O O O O O
1

, 1 O 1 O O
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1/0 lNSTRUCTlONS OEFlNEO
MEM-LOC. SETF CLEARF SELECT BUF.AOOR. STROBE I-REG. ENABLE EDB ENABlE EAB

O O O O O O O
l O O O O O O
2 O O O O O O
3 O O O O O O

" O O O O O O
S O O O O O O
6 O O O O O O
7 O O O O O O
8 O O O O O O

OUTPUT - TRAI~SFEH lNSTRUcTIONS OEFINEO
M(M-LOC. TRANSFER INHlBIT CLOCK DATA-READY TRANSFER-CODE SOUHCE

O O O O O O
l O O G O O
2 O O O O O
3 O O O O O

" O O O O C
S C O O O O
6 O O O O O
7 O O O O O
8 O O O O O
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: CROSS CORRELATION SUBROUTINE (NO. OF

FILE-NAME (NORD 10): PROG7:DATA

PROGRAM DESCRIPTION:
FOR NEGATIVE HALF OF CCF:

DATA CHANNEL I

[
") N-ILH

Re ~.rJ= ~ (X;+IL~(N+O-I)(r-I)X;+S+(N+D-I)(r-I)+
i=O

Yi+IL~(N+D-I)(r-I)Y;+S+(N+D-I)(r-I))

DATA CHANNEL 2

[
l N-IL~I

Im KL.rf L (X;+S+(N+D-I)(r-I)Yi+IL~(N+D-l)(r-I)­
i=D

Xi+IL~(N+D-I)(r-I)Yi+S+(N+D-I)(r-I))

FOR L=-I.-2 •... ,-P P>;N-l

FOR POSITIVE HAL F OF CCF:

.ÄoS .LE. NO. OF SAMPLES)
(VERSION.2)

DATA CHANNEL I

N-L-l

Re[\.J L (X i +(N+D-l) (r-l )Xi+S+L+( N+D-l)( r-l) + Vi '(N+O-l)( r-l) y i+S+L+(N+D-l)( r-I
l O

DA'A C"ANNfL 2

l l -I
Imf~L .rJ - L 'Xi+S+L+(N'D-I) (r-l) yi +( N+D-l)( r-l '-Xi +(N+D-I)( r-I) y i+S+L+(N+D-l)( r- I)

.... ",O

)R L 0,1,2•.•p P<N-l

WHERE N NO JF SAMPLES IN RANGECELL

S=SAI1?LE DIFFERENCE BETWEEN THE TWO SETS OF DATA

START ADDRESS FOR PROGRAM I

PROGRAM- MEMORY LOCATlONS USED' I - 14
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IMICRO-PROGRAM FOR DIGITAL CORRELATDR I

AU TO R: TERRANCE HO DATE: 6/8/80

(NO. OF LAGS .LE. NO. OF SAMPLES)
(VERSION.2)

PROGRAM NAME: CROSS CORRELATION SUBROUTINE
FILE-NAME (NORD 10): PROG7:0ATA

PROGRAM DESCRI PTiON:
D~OVERLAP CACTOR (~I FOR NO OVERLAPPING AND<>O FOR OVERLAPPING)
r=I.2 •...•N RANGECELLS FOR TIME AVERAGE

RESTRICTICNS
MINIMUlI NO. OF SAMPLES IN RANGEDATA: I
MINmUM NO. OF POSITIVE LAGS IN RANGEDATA: 2

NOTES--
l. The fOrMul~e above are given with respect to the way in which the X, Y samples

are read fr , the buF-er memory.

2. The Q t'Bgl te ) of he APB. APM processors must be defined with the start

addressps of the buffer, result memories in the main program.

3. The LeRI reqister mu , be reloaded with the APBRS(15) register. the LCR2
register must be reloaded with the APBRS(14) register and the LCR3 register
must be reloaded with the APBRS(13) register in the main program.

4. The Single Puls~ ~utocorrelat;on scheme with positive and negative lags

(COml re ,Ii'11 PROG. :DATA) can be obtained by setting APBRS(Il)=O.
5 rh? '3,Q a aten in the result memory in the following way:

n,ll .. l P,N·l

STAR', AQDRESS FOR PROGRAM
PROGRAM- MEMORY LOCATIONS USED
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: CROSS CORRELATlON SU8ROUTlNE (NO. OF LAGS .LE. NO. OF SAMPLES) (VERSION.
FILE-NAME (NORD 10): PROG7:DATA

REGISTER NAME

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

APB RS(11)

APB RS(10)
APB RS(9)
APM RS(15)

APM RS( 14)
APM RS(13)
APM RS(IZ)
APM RS(11)

REG ISTER ADDRESS

4

16,15
16,14
16,13
16,1Z

16,11

16,10
16,9
17,15

17,14
17,13
17,12
17,11

PARAMETER

START ADDRESS OF SUBROUTINE
NO. OF SAMPLES-I IN RANGECELL
NO. OF RANGECELLS-l FOR TIME AVERAGE
NO. OF LAGS-l IN RANGECELL (O-P P';N-l
RANGECELL INCREMENT (=1 FOR NO OVER­
LAPPING OF RANGECELLS)
START AD DRESS OF Znd FIELD-START
ADDRESS IF Ist FIELD
SAMPLE INCREMENT (NORMALLY=I)
TEMPORARY STORAGE
RANGECELL INCREMENT (=NO. OF LAGS
COMPUTED O-P P.;N-l)
INCREMENT (=1)
TEMPORARY STORAGE
Z

Z.APM RS(15)
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CROSS CORRELATION SUBROUTINE (NO. OF LAGS .LE. NO. OF SAMPLES) (VERSION. 2)

------------- ----------

LCI"LCRl

LC2"LCR2

LC3"LCR3
-------------- -----------

LCl"O Yf'
OR LC1=LCR1A

LC3=O
No

LC1=LCI-I

LC3=LC3-1
-------------- ---- -- -----

LC = YE'PC"4
l . O

/

".
LCI=LCl-I

----- ----
r----~;:_i___,

PC"5

PC"6

LCl O
Of'

.C-C!

'YES
-=..:::.=...:r - - -

lli"LC:-:""I-:-1'C:::j@:-:"J

rcc.;-l CP 3 1

( J D
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C

PC=)

PC=8

PC=9

LC1=LC1-
r:-:-:--::::--:l ~o LC1=O
LC3=LC3-1 OR

LC3=0
YES----------

LC1=LCR1

LC3=LCR3

PC=lO
LC1=0

OR
LC3=0

NO

LC1=LC1-1

LC3=LC3-1

YES

PC=ll

PC=12

PC=13

LCR1A=LCl

Le1 O
OR

Le O>

LC3=LC3-1

.-,....,..,..,..-, ~. LCl =0
LC3=LC3-1 OR

LC3-0

E
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-----------------------
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AU TO R: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: CROSS CORRELATION SU8ROUTINE (NO. OF LAGS .LE.

FILE-NAME (NORD 10): PROG7:DATA

PROGRAM DESCRIPTION:

NO. OF SAMPLES
(VERSION.2

APB PROCESSOR APM PROCESSOR

PC=1 Q=F F-'>Q-RS(12) Q=F HQ-RS(15)

PC=2 RS(9)=F F->RS(l2)+Q Q=F F-->RS(ll)+Q

PC=3 Q=F F->RS(1l)+RS(9) Q=F F-->Q-RS(12)

PC=4 RS(9)=F F->RS( 10)+RS(9) RS(13)=F F-->Q

PC=5 RS(9)=F F-> RS ( lO )+RS (9) RS( 13 )=F F--> RS( 13 )-RS( 14)

PC=6 Q=F F~RS(IO)+Q 00 NOTHING

PC=7 RS(9)=F F->Q-RS(ll) DO NOTHING

PC=8 Q=F F--> RS (9) -RS( 15) 00 NOTHING

PC=9 F-?Q Q=F H RS(14 )+Q

PC=10 RS(9)=F H RS(ll )+Q HQ

PC=ll RS(9)=F F-?RS(IO)+RS(9) RS(13)=F F-->RS(14)+Q

PC=12 RS(9)=F HRS(IO)+RS(9) RS(13)=F F-7RS(14)+RS(13)

PC=13 Q=F F-->RS(IO)+Q 00 NOTHING

PC=14 DO NOTHING DO NOTHING

START ADDRESS FOR PROGRAM·
PROGRAM- MEMORY LOCATIONS USED:
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO

PROGRAM NAME: TRANSFER PROGRAM
FILE-NAME (NORD 10): PROG27:0ATA

PROGRAM DESCRIPTION:

DATE: 6/8/80

The Transfer program enables the transfer of the 64 BIT words of the correlator
result memory as 4x16 BIT words to the NORD 10 computer. The way in which the 64 BIT
words are split up and the order in which they are transferred are:

TRANSFERRED 1st
TRANSFERRED 2nd
TRANSFERRED 3rd
TRANSFERRED 4th

MOST S[GNIFICANT BITS
LEAST SIGNIF1CANT BITS
MOST SIGNIF1CANT BITS
LEAST SIGNIFICANT B[TS

DATA CHANNEL l
DATA CHANNEL l

DATA CHANNEL 2
DATA CHANNEL 2

The STATUS and CONTROL words of the correlator are transferred out befare the
data to the NORD 10 camputer. The transfer of these two words are set ;n the
program and must not be included ;n the parameter for the number of 64 BIT words
for DMA transfer.

START ADDRESS FOR PROGRAM: 32
PROGRAM-MEMORY LOCATlONS USED: 32 - 44
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
o,UTOR: TERRANCE HO DATE: 6/8/80

"ROGRAM NAM E: TRANSFER PROGRAM

:ILE-NAME INORD 10): PROG27:DATA

REGISTER NAME

DATAI REGISTER, AP8

APM RS(O)

REGISTER ADDRESS PARAMETER

6 NO. OF 64 BIT WOROS FOR DMA TRANSFER

17 ,O \NCREMENT (=\)
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NO CORR
START

'fl

PC=32

PC=33

PC=34

PC=35

PC=36

PC=37

PC=38

PC=39

PC=40

Pr.=41

P[-42

PC=43

PC=44

r=-=c::L.::"'---.;- - - - - - - - - -- - ---

RELOAD LCR3

DUMMY
------------- ----------- ----

~~- ._---------

- - -------
TRANSFER LS - CHAN iJ

- J

'-_--{HO.~ .0

~ IH

I ..oJfiO
r-gltMMvJ

l· -------- ----
LQujIMY~

r GI'lTO 0l
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I

AU TO R: TERRANCE HO

PROGRAM NAME: TRANSFER PROGRAM
FILE-NAME (NORD 10): PROG27:0ATA

PROGRAM DESCRI PTI ON;

DATE; 6/8/80

00 NOTHING
00 NOTHING
00 NOTHING
00 NOTHING

.F->OATAI .ANO. O
F->Q-RS(O)
F.....RS(O)+Q

F"'" Q
F Q

F Q

PC=32
PC=33
PC=34
PC=35
PC=36
PC=37
PC=38
PC=39
PC=40
PC=41
PC=42
PC=43
PC=44

APB PROCESSOR

F-"OATAl
00 NOTHING
00 NOTHING
00 NOTHING
00 NOTHING
00 NOTHING
00 NOTH ING
00 NOTHING
00 NOTHING
00 NOTHING
00 NOTHING
00 NOTH [NG
00 NOTHING

APM PROCESSOR

00 NOTHING
00 NOTHING
00 NOTHING

Q=F
Q=F
Q=F

START ADDRESS FOR PROGRAM'
PROGRAM- MEMORY LOCATIONS USED:
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COHRELATOH SIMULATOR • ••
PROGRAM NAME : TRAI~SFEH PROGRAM WITH STArus AND CONTROL WORDS

X-FERRED

CODING l HJTEGEI\ , OF SEPfIIV\TE COHRELATOR F ut-JC T I aNS

PROGRAM- I;JSTrWC T lONS DE.F l flJ[O
M[M-LOC. COND.CODE CODE-O CODE-A ADOK. LCl LCH1A LC2 LC3 RELOAO R-ADOR.

a 56 a • o o o a o a o
32 56 a • a o o o a l 20
33 56 0 • o o o c o a o
34 56 o 4 o o o u o a a
.15 56 U • o u o u u u u
36 56 o o o a o o 2 a a
37 56 o • a o a u l a a
38 56 o • o ., o 0 o o o
39 56 0 4 U tl o U a u 0
.0 6a tJ 5 ,l U o u 0 o o
.1 56 o • o o o 0 o G 0
42 56 o 4 o o u u a o o
43 5b o 4 " o o o u u 0
44 56 0 u " 0 o o u o 0

APB- I flSTHUC T 1 tJf'l~ uLF 11~U

Mrf1·LQC. ALU-SUURC[ ·\LU -HUJC T IOIJ ,\Lu-UlSTI1J. ,',-1.01)1{ • U-/\l) LJ H. • SELECT
o 7 5 l o o o

32 7 o l o o o
33 7 5 l u o o
34 7 , l o U o
35 7 5 l o U o
36 7 , l t) o o
37 7 5 l ,J o a
38 7 , l Il o o
39 7 5 l n " O
40 7 ~ l tl o o
, l 7 , l " o o
'.2 7 , l J J o
.3 7 ~, l I O o
.4 7 " l " U o

API1-ItJS T'WCT 1l1.IS [jE ~ 1"UI
(1[I'1-Luc. flLU-:)OUnC[ /;LU-FLIIJ(ll(II'~ I\LU-lll~T UJ. 'I-AOUH. ll-AO.jH.

u 7 '. l U O
32 7 , l O 0
.13 7 , l o o
34 7 5 J J o
.15 7 , l< r, v
36 " l u o tl
37 " t) u 0
.lA c t. l G O
.l ) 't l U O
4tl l " u
'Il 7 " l O O
42 ., " l U a
4 ; 7 I " O
44 " l u O
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A~ITHMETICAL INSTHU(TIOIIlS UEF 1['lED
MEM-LOC. MIA M1U fl2A M2U rl31\ M3l' M4A "j~n SM1 SM2 sr-'3 Sr14 fil 2 rl34

O O O O O O O O U O O O O 15 15
32 O O O O O O O O O O O O l' 15
33 O O O O O O O

"
O O O O 15 15

34 O O O O O O O U O O O O 15 15
35 O O O O O O O U O O O O 15 15
36 O O O O U O U O O O O O 15 15
37 O O O O O O O O O O O O 15 15
38 O O O O O O O O O O O O 15 15
39 O O O O 1I U O O O O O O 15 15
40 O O O O O O O u U O O O 15 15
41 O O O O O O O U O O U O 15 15
"2 O O O O U " O U O O U O 15 15
"3 O O O O O O O O U U O O 15 15

"" O O O O D O O O O O U O 15 15
ACCUMULArOk ]['JSTRUCTIOI.JS D[F I N[L)

MrM-LOC. STROOE I/O WRITE r~ l 1\lJ CLf J\r~ l ~[Tl CLEAR2 SET2
O O O O O U O U

32 O O U U U 1 U
33 O O O O O O U
3" O O O O U O O
35 O O O 5 C O J
36 O U 1I U O O U
37 O J J U " O U
3A O O O U 'J 11 O
09 O O O O U O J
"O O O U O v

"
O

"1 O a U 1I O O O
"2 U 'J U 1 1I O O
'o O , v 1I " v O

"" O J O Il J. O J
110 rl'lSTRUCT lOIJS lH:..F loJr.U

M[r-l-l0C. SETF CL[f\I~F SCLlCT (,ur. I\IHJH. ~ Tfwnr !-t{Lb. EIJAKLE FOIl EfrAnLE EAIl
O O O o u O o

32 O O II O U O
33 O O v l. O O
o" O O n u U U
35 O n n O O O
.;b n Il O G O
011 O o Il O
Jg O I) )
3. o " u O O

"" O u O O
"1 l r O O
4? O U u O O
,j O a .' O O O

"" O " o o
l T I T -T Udl~rlf I jl,~ J( Tl(J J;:) dU l Jr!)

rU1-LOC. TH " r f-j l (\ I T (lJ." r J\r'l_IJl "'·!JY l fH.rJSFU<-COfJf snu (

o o ) O
32 n " G J O
013 U u Ii O o
3" l

"
r, l

" l I 1I O
36 l l O
'1 3 o
30 ? O
39 , U
"o " r
41 o

"" u

"' l
vu
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: POWER PROFILE (VER.I) OR SINGLE PULSE OR CROSS CORRELATlON
FILE-NAME (NORD 10): GPI:DATA

PROGRAM DESCRI PTlON:

POWER PROFILE

DATA CHANNEL I ZERO LAG ESTIMATlON

OATA CHANNEL 2 ME AN VALUE ESTIMATlON

N-I
K =" (X

2
+ y

2
)r LC- i+(N+D-I)(r-l) i+(N+O-I)(r-l)

i =0

N-I
Mr =~(Xi+(I~+D-I)(r-I)+ Yi+(N+D-I)(r-l))

; =0
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

SINGLE PULSE
DATA CHANNEL l

~ I N-L-I
ReLKL.~=~ (Xi+(N+D-I)(r-I)Xi+L+(N+O-I)(r-I)+ Yi+(N+O-I)(r-I)Y;+L+(N+O-l)(r-I))

1=0

OATA CHANNEL 2

[
} N-L-I

lm KL•r =L (Xi+L+(N+O-I)(r-I)Yi+(N+O-l)(r-I)- Xi+(N+O-I)(r-I)Yi+L+(N+O-l)(r-I))
i-O

WHERE N=NO. OF ~A11PLES IN RANGECELL
t=O.l,l. ,"P P N-l

O=OVLRlAP fACTO R ( I rOR NO OVERLAPPING ANO"O FOR OVERLAPPING)
r=1,2 •..•MRANCEClLLS fOR TJflE AVERAGE

START ADDRESS FOR PROGRAM: l

PROGRAM- MEMORY LOCATIONS USED: l - 26. 32 - 44
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO DAT E: 6/8/80

"Y NGlE UI

PROGRAM NAME: POWER PROFILE (VER.I) OR SINGLE PULSE OR CROSS CORRELATION

FILE-NAME (NORD 10): GPI:DATA

PROGRAM DESCRI PTION:

CROSS CORRELATION
DATA CHANNEL I

r "l N-L-l

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

DATA CHANNEL 2
\ N-L-I

Im/KL,r =~ (Xi+S+L+(N+D-I)(r-I)Y;+(N+D-I)(r-I)- Xi+(N+D-I)(r-I)Y;+S+L+(N+D-I)(r-I»
.I i O

WHERE N=NO. OF SN~PLES IN RANGECELL
l-=O.1.2 •...•P P~N-l

S=SAMPLE DIFFERENCE BETWEEN THE TWO SETS OF DATA
D=OVERLAP FACTOR (=1 FOR NO OVERLAPPING AND~O FOR OVERLAPPING)
r=I,2, ... ,M RANGECELLS FOR TIME AVERAGE

RESTRICTIONS
POWER PROF ILE. fH:IlMU I NO. or SAflPLES IN RANGEDATA: I

111 I AIPLES IN RANGEDATA: I
'I I:IUM NO or LAGS IN RANGEDATA: 2

PO A I I .. ~r F SAflPLb IN RANGEDATA . I
~INI~IJM Im OF LAGS IN RANGEDATA: 2

START A[>DRE S FOR PROGRAM:
PROGRAM- MEMORY LOCATIONS USED:
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTO R: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: POWER PROFILE (VER.l) OR SINGLE PULSE OR CROSS CORRELATION

FILE-NAME (NORD 10): GPl:DATA

PROGRAM DESCRIPTION:

NOTES

1. This program assumes that the start addresses of the buffer and result

memories are zera.

2. The number of start camputes counted ;s placed af ter the last data sample in

the result memory. Therefore the real and imaginary parts of this location
will cantain the number of start camputes counted as a negatiVe number.

3. The location for the number of start camputes counted must be included in the
number of 64 BIT words for the DMA transfer, ie total number samples computed+l

(for number of start camputes counted).

4. The Status and Contral words are transferred out befare the data to the camputer.

5. With the Cross Correlation program only half of the correlation function can

be obtained.

6. The data, no;se and calibration samples may be computed in any order. eg for

a given experiment data may be computed 1st, then noise 2nd and then calibration

3rd or noise 1st, data 2nd and calibration 3rd etc.
7. All X, Y samples must be placed contiguously in the buffer memory and all samples

are written cont;guously in the result memory.
8. In this scherne only one routine may be chosen for a particular experiment.

HOW TO GET THE ROUTI~ES

POWER PROFILE: DEFIIIE APBRS(13)=0

SINGLE PULSE. DEFINE APBRS(II)=O

CROSS CORRELATION: DEFINE APBRS(13)tO AND APBRS(II)tO

START ADDRESS FOR PROGRAM:
PROGRAM- MEMORY LOCATIONS USED:
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I

AUTOR: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: POWER PROFILE (VER.l) OR SINGLE PULSE OR CROSS CORRELATION

FILE-NAME (NORD 10): GP1:DATA

PROGRAM DESCRIPTION:

EXECUTION TIMES FOR PROGRAMS

POWER PROFILE : (28+2( RI +RZ+RJ ) )xO.1666667 usee N=l

SINGLE PULSE ANO CROSS CORRELATION:

(ZZ+(ZN+(L(1-L)/2)+N(L-l)+I)(R1+RZ+RJ ))xO.1666667 usee N;"Z, L?Z

WHERE N=NO. OF SN~PLES IN RANGECELL

L=NO. OF LAGS IN RANGECELL

R1,RZ,RJ =NO. OF RANGECELLS FOR OATA, NOISE AND CALI8RATION

START ADDRESS FOR PROGRAM'
PROGRAM- MEMORY LOCATIONS USEO:
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: POWER PROFILE (VER.l) OR SINGLE PULSE OR CROSS CORRELATION
FILE-NAME (NORD 10): GPI:DATA

REGISTER NAME

SAR
DATA I REGISTER, APB
APB RS(15)

APB RS( 14)

APB RS(13)

APB RS(12)

APB RS(II)

APB RS(IO)
APB RS(9)
APB RS(8)

APB RS(7)

APM RS(15)

APM RS(l4)
APM RS(13)
APM RS(O)

REG ISTER ADDRESS

4

6

16,15

16,14

16,13

16,12

16, II

16,10
16,9
16,8

16,7

17,15

17,14
17,13
17,0

PARAMETER

START ADDRESS OF PROGRAM
NO. OF 64 BIT WORDS FOR DMA TRANSFER
NO. OF SAMPLES-I IN RANGECELL (DATA
AND NOISE AND CALIBRATION)
NO. OF RANGECELLS-I FOR TIME AVERAGE
(DATA OR NOISE OR CALIBRATION)
COMPUTED Ist
NO. OF LAGS-I IN RANGECELL (DATA
AND NOISE AND CALIBRATION)
RANGECELL INCREMENT (=1 FOR NO OVER­
LAPPING OF RANGECELLS)
START ADDRESS OF 2nd FIELD- START
AODRESS OF Ist FIELD
SAMPLE INCREMENT (NORMALLY=I)
TEMPORARY STORAGE
NO. OF RANGECELLS-I FOR TIME AVERAGE
(DATA OR NOISE OR CALIBRATION)
COMPUTED 2nd
NO. OF RANGECELLS-I FOR TIME AVERAGE
(DATA OR NOISE OR CALIBRATION)
C0I1PUTEO 3rd
RANGECELL INCREMENT (=NO. OF LAGS
COMPUTED)
INCREMENT (=1)
TEMPORARY STORAGE
INCREMENT FOR TRANSFER PROGRAM (cl)
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CQiCHELATOR SIMULATOI{ ...
PROGRAM I~AM[ : POwEa PltUFrLE. (VU<.l) OH SloJGLE PULS[ 0H CROSS

CORICELATION P~OGRA~

CGOING l IIJTEG(h l OF 5lPAHI\TE CORHELi\TOf( FU~JCTtONS

PH0GR fli'-I- I NS TtWC T l Or JS Ul~ I :.lD
MEr' -Loe. COND.cuDE CODE-B [00[-{\ t,non. LCI LCRIA LC2 LCj RELOAD R-ADOR.

O 56 O " O O O O O O O
l 56 O " O O Ii O O l 18
2 56 O " O O O O O O O
3 56 O " O O O O O l 19

" 56 u " O O O O O O O
5 56 O " O O O O O l 20
6 56 O 10 13 O O O O O O
7 56 {) " {) {) O O O l 19
8 56 U 10 13 O O O O O O
9 56 O " " u O IJ u l 19

10 56 O 10 1.l O O O O O O
11 56 O " {) O U O O O O
12 56 IJ b C O C O O O O
13 56

" " " 2 U 3 " O O
l" 6'} " '. :n II O " u {) O
15 61 " '. ~o l O O l O O
16 bl 6 " 18 l I O l O O
17 61 " b 17 l O J 1 O O
18 50

" " {) j O O 2 (, O
19 57 " u 1 .. h ,I J l ] O
20 58 1 b l'. 2 O 1 <: {) O
21 56 Ii " " 2 C \ O {) O
22 57 " " 2t, 1 " O
23 57 .. " "5 1 O u u Ii O
2" 57 " o 2" l O J " O
25 5b O " O " O O O " O
26 '" l C '"' 2 C l " {, O<.0

.12 ';b ,] ..
"

n o {) 11 I 20
33 50 O " <1 O C J , { O
3" "0 OJ " n O O " j O
35 % c " O U C , J "36 5b O G {) U Ii J O
37 56 O " o U o ,j

38 56 {J " o (

39 56 " '. O O C O
"O "O

" " {) " ""l " " (l

"2 5u o,
"

u Ii
"3 ~l,c:, ,j " " u

"" ':-JtJ ..
" " 1
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APU"INSTtWC TI OrJS arF II~[U

MEM-LOC. ALU-SOUKCE ALU-FU(JCT l ON I\LU-uESTli'J. /\-AUDK. O-ADDH. SELEcT
O 7 5 l O O O
l 4 O l 15 O O
2 7 5 l O O O
3 4 O l 1'1 O O
4 7 5 l O O O
5 4 O l L< O O
6 7 5 O O O O
7 4 O l ." O O
8 O O U 10 O O
9 4 O l 7 O O

10 O U tl lO O O
11 O U O lo O O
12 7 " l O O O
13 O l O 12 O O
14 O O U 12 O O
15 O O -, 11 9 O-16 l " 3 10 9 O
17 l U 3 la 9 O
18 tl II U 1[0 O O
19 O O ; 11 9 O
20 7 , l O O O
21 O l tl 12 O O
22 u " 1I 12 O O
<3 ;, 'I l o O
24 O O IJ lu o O
25 u ,J ., lo, c O
26 7 5 l o O
32 7 J l o o O
33 7 5 1 u O
34 7 " 1 J O O
35 7 o l o o O
36 " l o
37 " l n O
3" "
39 7 " l v U U
40 7 ,

l O
41 7 l O U
42 r ~1 , O O

"' 7 ,
J U O

44 7 ~:, l O
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APH-INSTRueTIONS OEFINEO
HEM-Lee. ALU-SOUReE ALU-FUNCTION f\LU-DESTIN. A-AOOR. B-AOOR.

o 7 5 l o o
l 7 5 l o o
2 7 5 1 o o
3 7 " l o o
4 7 5 1 o o
5 7 5 l o o
6 7 5 o o o
7 7 5 l o o
8 Il o o 15 o
9 7 5 l o o

10 O u o 15 o
11 o o u 15 o
12 7 5 l o o
13 u l o 15 o
14 7

"
l C U

15 U o Il 15 o
1b , o 3 14 13
17 l " J l' 13
13 7 ., l o o
19 2 J 1 U o
20 7 5 l o o
21 7 " l l' o
22 u U " 15 o
23 7 5 l o o
24 7 " l o o
25 - J l o oL

2b 7 ., l o o
32 7 5 l U u
33 7 " 1 o o
34 7 5 l o C
3' 7 J o ) o
3~ l ,1 o U
37 I J o
3,' 1 'J o
3<j • J l " U
40 o l o u
41 J l o o
-2 ., l " l'
4~ • J l o o
"

, , J
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AH.ITHMETICAL I I.JSTKUCT lONS OEF I1~EO

M[M.Loe. M1A Ml~ M2A M2U M3A M3l\ M~A hqS SM) 5M2 $:"13 SMo 1112 M30
O O O O O O O O O O O O O 15 15
1 O O O O O O O O O O O O 15 15
2 O O O O O O O O O O " G 15 15
3 O O O O O O O O O O U O 15 15
o O O O O O O O O U O O O 15 15
5 O O O O OJ O O " O O O O 15 15
6 O O O O U O O O O O O O 15 15
7 O O O O U O O G v O O O 15 15
8 O O O O IJ O U O O O O O 15 15
9 O U O O O U O L O O G O 15 15

10 O O ~ J O G J O U O ~ O 15 15
11 O O O " U O O O O U U O 12 12
12 O O O n C O 'J O J n C O 10 15
13 O O O O O O U O U O O O 15 15
lo O O 1 l l O J l l l l 1 9 6
15 U O l l 1 O u 1 2 ~ l 2 9 b
16 O G 1 l 1 Il U 1 2 2 2 2 9 6
17 Q O 1 l 1 " O 1 2 ;, ,

2 9 b<

10 O " l 1 1 O " 1 1 1 1 1 '; 6
19 O U 1 1 l (J u 1 2 2 "- ? 9 G
20 O O U oj " Il O (.1 II II II " 15 15
21 O O O U O O U O O U O U 15 15
22 O O 1 l 'J " '. 1 3 3 ~ 3 ) J
23 O O ,J O O C <) l' 3 3 3 ,

6 b
20 O O 1 1 " O '+ J 3 3 3 3 9 "25 U O l l " u " 1 \ , 3 , , 9
26 O u 1I Il Il Il O n Il U U O 15 15
32 O O o " " v O u U O J 15 l~

33 O O
,

" r O n J " " O 15 15
30 O O U J o n o '. U Il U o 15 15
35 O (J O '. 1I Il U O O o " lo 15
36 O U fl J Q fl " U U O U O 15 15
3- O O " O O O O O il O o 15 15
30 O O O J n O " O ,l O J O 15 l')
39 U O O ,J II O U O O oj U O " 15
"O U lO O " u " G U II oj O " 15
"1 O O O " ~ O . O O O lo 15"
"2 O O O O J O O U Il O U 15 15

"' O U O u " O U ,J U U U 1 " l'>.. O U O U O
"

u U J U O 15 1j
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ACCUMULATOH INSTRUcT lor~s UEFI(IJ[D
MEt1-LOC. STROAE l/O WRITE RE~O CL[~Rl ~[Tl CLEAK2 5ET2

O O O O O O O O
l l O O O O O O
2 l O O O O O O
3 1 O G " II O 'J
4 1 <1 O O U O U
5 1 U O O U O O
6 l O U O O O <1
1 1 U O O O O O

" 1 <1 O U O O O
9 1 U O O U O O

1U 1 O O O O O O
11 l I I I O O J
12 1 O u " U O 1
13 l U I [) O U
14 l J r, O O O O
15 l l l I O O O
10 I I I U O O
11 l I I I' O I) O
lo I .1 o J ,I

19 I l l O
20 l o " o " " v
21 I J U l L U C
22 I I l L u J l
23 I J II r O )

24 I , o L , J
25 I l l ) U
?b I " U
32 o r l
00 l 1

'"35
Jb
J1 " r
,~ [) II I, I )

.19 Il "40 " " O
41 ( J
42 r
43 U II II

44 O II L "
,
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l/O INSTRUCTIO:JS OEFINCD
MEM-lOC. SETF ClEARF fiElCCT UUr.AUnw. :;THOiH I-HEr,. ENI\IIL E EOfj UJl\BLl CA

O O O U O O O
l O U " U O O
2 U O O O O O
5 O U ,l U O O
4 O O U O O U
5 O O J O U O
6 O O O O O O
7 O O (; U O U
8 O O O O O O
9 O O n O O O

lO O O O O O O
11 O O O O O O
12 O O O O U O
13 O O O O O O
14 O O O O o O
15 O O O O U O
16 O O o O O O
17 O o Il " o O
lB O o O O O O
19 O O O O O O
20 G U o G O O
21 O O ,1 " O O
22 O o U 1I o U
23 C U " o O o
24 U O 'J O O O
25 O O r U O O
26 " o ,l o O O
32 r,

" " O
53 , I' O o
34 o O
35 n O
36 U O O
37 r o O
3B U n
39 O .. " O
40 O J O O
41 O O O 'J I]
'+2 U I] O I)
43 J U U O.. O O v O U
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OUTPUT-TRANSFER HJSTrWCTIOilS DEFINED
M[H-LOC. TRANSFER INHIBIT (LOCK Ul\ll\-REl\liY TIlAI~SFO(.. COUl SOURCE

O O O U O O
l O " O O O
2 O " ,I U O
3 O l J " O• O .J U U O, O l' ,I O O

" O U U O O
7 O ,I U O O
8 n ,I

"
o O

9 O o U O O
10 o ,

"
J O

11 O (I U U o
12 O o O O O
13 O ,l O O O
14 O U U U O
1, O " o o o
l" O l l O O
17 O 1 " O O
18 " I " 'J O
19 O " Il U O
20 o O O
21 n u O
22 o

"
l' ,J o

23 U l' o o
24 n u u O
25 o II J O
26 u ) O
32 o O
33 u " Il
34
3., l J )

31 J )

37 1 1
38 l
j'J o IJ
4U 1 4 "4 l \ l )

4> l U
43 l
44 l o
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: POWER PROFILE (VER.2) OR SINGLE PULSE OR CROSS CORRELATION
FILE-NAME (NORD 10): GP2:DATA

PROGRAM OESCRIPTION:

POWER PRDFILE

DATA CHANNEL l

DATA CHANNEL 2

DATA CHANNEL l

DATA CHANNEL 2

N-l 2 2
ZERO LAG ESTIMATIDN K -,(X + Y )r -~ i+(N+D-l)(r-l) i+(N+D-l)(r-l)

; =0
N-l

MEAN VALUE ESTIMATlON Mr =2.:::(X;+(N+D-l)(r-l)+ Yi+(N+D-l)(r-l))
; =0

N-l
MEAN VALUE X ESTIMAT lON M -, XX.r - LC- ;+(N+D-l)(r-i)

i =0
N-l

MEAN VALUE YESTIMATION MY•r =2.::: Yi+(N+D-l)(r-l)
;=0

WHERE N=NO. OF SAMPLES IN RANGECELL
D=OVERLAP FACTOR (=1 FOR NO OVERLAPPING AND';O FOR OVERLAPPING)
r=l, 2•...• /-1 RANGECELLS FOR TIME AVERAGE

SINGLE PULSE
DATA CHANNEL l

N-L-I
RofKL.~ => (X i+( N+D-I) (r l )Xi+L+(N+D-l )(r-l ( yi+(N+D-l )(r- I)yi+L+(N+D-l )(r-I))

, =0

DATA CHANNFL 2

{
l N-L-l

Im KL.~ =~ (Xi+l'(~+D-l)(r-I)Y;+(N+D-l)(r-l)- Xi+(N+D-l)(r-l)Y;+L+(N+D-I)(r-l))
1=0

WHERE N NO. DF SAMPLES IN RANGECELL
l=O,l.2, .p P'!(N-l

D=DVERLAP FACTOR (-I FOR NO OVERLAPPING AND"O FOR OVERLAPPING)
r=I.2 •...•MRANGECELLS FOR TIME AVERAGE

START AODRESS FOR PROGRAM: I

PROGRAM-MEMORY LOCATlONS USED: 1-26.32 - 44
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTO R: TERRANCE HO .. DATE: 6/8/80

PROGRAM NAME: POWER PROFJLE (VER.2) OR SINGLE PULSE OR CROSS CORRELATION

FILE-NAME (NORD 10): GP2:DATA

PROGRAM DESCRI PTlON:

CROSS CORRELATION

DATA CHANNEL I
N-L-l

RerKL.r] ~;.> (Xi+(N+D-l)(r-l)Xi+S+L+(N+D-l)(r-l)+ Y;+(N+D-l)(r-l)Yi+'-L+(N+D-l)(r-l))
i =0

DATA CHANNEL 2
l N-L-l

Imh.rJ ~ 2: (Xi+S+L+(N+D-l) (r-l) yi+(N+D-l) (r-l) - Xi+(N+D-l)( r-l) yi+S+L+( N+D-l )(r-l))
i,D

WHERE N~NO. OF SAMI'LES IN RANGECELL

L·D.l.2,. ... P P';N-l

S·SAI·IPLE DIFFEREIICE BETWEErI THE TWO SETS DF DATA

D~OVERLAP FACTDR (~l FOR lID OVERLAPPHIG AND,,;D FOR OVERLAPPI NG)

r·J ,2 ..... 1·1 RA~GECELLS FOR TlflE AVERAGE

RESTRICTIO~S

POWER PROFILE: flltH"I:J'1 o

SINGLE PUL fllN"'I'J' II'

wr
nDSS CO"o'LAIIO'

f A1'IPl.E< IN RANGEDATA l

F <At·IFLES IN RANGEDATA'

IN RANoEDAT": 2

f SA~rLES 'N RANGEDATA: l

LA S IPANGEDATA 2

START ADDRE.S<:' ~OR PROGRAM
PROGRAM- MEMORY LOCATlONS USED:
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO DAT E: 6/8/80

PROGRAM NAME: POWER PROFILE (VER.2) OR SINGLE PULSE OR CROSS CORRELATION

FILE-NAME (NORD 10): GP2:0ATA

PROGRAM DESCRI PT ION:

NOTES

1. This program assumes that the start addresses of the buffer and result

memories are zero.

2. The number of start computes counted ;s placed after the last data sample in

the result memory. Therefore the real and imaginary parts of this location

will canta;n the number of start camputes counted as a negative number.
3. The location for the number of start computes counted must be included in the

number of 64 BIT words for the DMA transfer. ie total number of samples computed+l

(for number of start computes counted).
4. The Status and Contral words are transferred out befare the data to the computer.

5. For the Power Profile program in a particular rangecell the zera lag estimatian

Kr and M are camputed first and the mean value estimation MX and My second.r ,r ,r
6. With the Cross Correlation program only half of the carrelatian function can

be obtained.

7. The data, noise and calibration samples may be computed in any order, eg for

a given experiment data may be camputed 1st, then noise 2nd and then calibration
3rd or noise 1st, data 2nd and calibration 3rd etc.

8. All X, Y srunplps musl be p aced contiguously in the buffer memary and all samples

are wt'itten contlgU1 :.Jslj in the result memory.
9 In lhie; srhei'1P only one routine may be chosen for a particular experiment.

HOW TO GO THF HO l', j-- ---
POWEP PROFJLE. nEFJNr APBRS(13)=0

SINGLE PULSE: DEr '.r APBRS(II)=O

CROSS CORRELATIO'I· DfFltIf AP8RS(13\"0 AND AP8RS(1l);0

START ADDRESS FOR PROGRAM.
PROGRAM- MEMORY LOCATlONS USEO·
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO DATE: 6/8/BO

PROGRAM NAME: POWER PROFILE (VER.2) OR SINGLE PULSE OR CROSS CORRELATION

FILE-NAME (NORD 10): GP2:0ATA

PROGRAM DESCRI PTION:

EXECUTION TIMES FOR PROGRN~S

POWER PROFILE: (2B+(2N+I)(R1+R2+RJ ))xO.1666667 usee N:;. 1

SINGLE PULSE AND CROSS CORRELATION:

(22+(2N+(L(I-L)/2)+N(L-I)+l)(R1+R2+RJ ) )xO.1666667· usee N>-o 2, L"" 2

WHERE N~NO. OF SAMPLES IN RANGECELL

L~NO. or LAGS IN RANGECELL

R1,RZ,RJ ~NO. OF RANGECELLS FOR DATA, NOISE AND CALIBRATION

START AQDRESS FOR PROGRAM:
PROGRAM- MEMORY LOCATlONS USEO:
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: POWER PROFILE (VER.2) OR SINGLE PULSE OR CROSS CORRELATION
FILE-NAME (NORD 10): GP2:DATA

REG ISTER NAME REG ISTER ADDRESS PARAMETER

SAR 4 START ADDRESS OF PROGRAM
DATAI REGISTER, AP8 6 NO. OF 64 BIT WORDS FOR DMA TRANSFER
APB RS(15) 16,15 NO. OF SAMPLES-I IN RANGECELL (DATA

AND NDISE AND CALIBRATIDN)
APB RS(14) 16,14 NO OF RANGECELLS-l FOR TIME AVERAGE

(DATA OR NOISE DR CALIBRATION)
COMPUTED Ist

APB RS(13) 16,13 NO. OF LAGS-I IN RANGECELL (DATA
AND NOISE AND CALIBRATIDN)

APB RS(12) 16,12 RANGECELL INCREMENT (=1 FOR NO OVER-
LAPPING OF RANGECELLS)

APB RS( 11) 16,11 START ADDRESS OF 2nd FIELD-START
ADDRESS OF 1st FIELD

APB RS(ID) 16, lO SAMPLE lNCREMENT (NORMALLY=I)
APB RS(9) 16,9 TEI~PORARY STORAGE
APB RS(8) 16,6 NO. OF RANGECELLS-l FOR TIME AVERAGE

(DATA OR NOI,E OR CALI6RATION)
rmlPI TED 2nd

APG RS(7) 16,7 1.0. f RANGECELLS-I FOR TIME AVERAGE
(DATA OR NOISE DR CALI6RATION)
CuilPU I D 3rd

APM RS(15) 1,15 RA"Ib[CELL INeRI 'lENT (=NO. or LAGS
CDMPIJTED

APM RS(14) 17,14 INCRLMENl ( '1)
APM RS(I ) 17,15 11EMPnRARY ,TORAI,E
APM RS(O) 17 )0 I I 'IE1IT OR 'RANSF'R PROGRAM (=1)
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CORRELATOR SIMULATUI{ •••
PROGRAM NAME: POwEn PRUFILE I~CH.2) OR SINGLE PULSE OR CROSS

CORRELATION PROGRAM

COOl NG t HJTEG[I~) OF SCPAk/, T[ CUf..:RE..LATClR FUNCTIONS

PHOGRAM-INSTI~UCTIOI1S DEF II LU
MEM-LOC. COND.CODE C00E-0 COO[-4 ADDR. LCl Lekl/\ LC2 LC~ HELOAD R-AUOR.

O 56 O 4 O O O O U O O
l 56 O " O O U O U l 1M
2 56 O 4 O O O O O U U
3 56 U 4 O O O O O l 19
4 56 U 4 O U O O (I O U
5 50 O 'I G O O V U 1 2u
6 56 J 10 13 O O O O O O
7 5b O 4 O O O O U l l"
8 5e v 10 15 I) U u 'J U O
9 50 l) 'I O U U O U l 19

10 5b U 10 13 O O U Q U O
11 56 II 4 U O l) n O " O
12 5b O " O O O O O O O
13 5b O 4 O ~ O , 2 u ~

14 bO b 4 21 O U U O O O
15 61 o 'I 20 l O O l O O
16 61 6 4 18 l l O l O O
17 61 4 & 17 l O O l O O
18 5b J 4 n 3 u :; O
19 57 ., e le 6 c o I IJ O
20 5/1 l " 14 e II l ,

U O
n 5" l I U 2 ,

• ., O
22 5& O 4

" U U u U o O
23 57 b 'I • I " u O O
2" 5b I

"
tJ " o I O

25 ~' I " ;4 l n n • n
26 5/\ l " a l 1 o • ,J
32 Ob " '. " l' l' l t I 20
33 5" u '. u O ,.

u I U
j4 ~j f " 4 U G
35 ~ (. " 4 O (I o u
3b ~" " , C
37 ~b 1.1 4 "ja 56 J 4

"
J J

39 56
" " " " I

40 ,. ' , O
41 5', " 4 U'I, 5., 4 '1 J
4~ 5" " 4 " II
4'1 ''u u
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APO-INSTRueTIONS DEF lrJEO
MEM-Loe. ALU-SOUReE ALU-FuNCTION ALU-DESTIN. 1\-I\l)OH. U-AOOR. SELEcT

O 7 5 l O O O
l 4 O l 15 O O
2 7 5 l O O O
3 4 O l 14 O O
4 7 , J O U O
5 4 U l U U O
6 7 5 O O O O
7 4 O l B O O
8 O O 1I 10 O O
9 4 U l 7 U O

10 O O U III O O
11 O U U 10 O O
12 7 5 l O O O
13 O l O 12 O O
14 O O L 12 O O
15 O O • 11 9 O"16 l O 3 111 9 O
17 I " .' lO 9 O
18 O O C lU O O
19 O O 3 11 9 O
20 7 5 l " O O
21 ~l l V 12 U O
22 U O 12 O O
23 2 " l O O O
24 U O " l 'J O O
25 2 u l 'l U O
26 7 " l O O O
32 7 U l (, O O
33 7 5 l " O O
34 7 ;, l O D O
35 7 , l U " O
36 7 ;, l V O O
37 7 , l U O O
36 7 5 l " O O
39 7 5 I IJ O O
40 7 • l O U O
41 7 5 l U O O
42 7 , l O O O
43 7 ,

l II O O.'
44 7 ;, l O O O



- 91 -

APM~INSTRUCTIONS DEF Ij~EO

MEM-LOC. ALU-SOURCE ALU~FUhICTHJIJ I\LU-UESTHJ. A-AOOR. B-ADQR.
O 7 5 l O O
l 7 5 l O O
2 7 5 l O O
~ 7 5 l O O
4 7 5 l O O
5 7 :j l O O
& 7 5 O O O
7 7 5 l O O
8 O O O 15 O
9 7 5 l O O

10 U U U 15 O
11 lJ O O 15 O
12 7

,.
l O O.,

13 U l lJ 15 O
14 7 5 l O O
15 " lJ O 15 O
1& v l' ~ 14 l~
17 l lJ 3 14 l~
18 7 ') l O O
19 2 l' l lJ O
20 7 " l O O
21 7 " l (> "22 fl u O 15 v
2~ v l' l 15 O
24 2 l' l O O
25 lJ l' 1 15 O
26 l' 11 l' lJ
~2 l 5 l , O
~~ I " l , O
~4 , .

" lJ.
~5 , ,

" G
~6 l ,

u "~7 O l, lJ O
~8 ~ .' l " O
~3 l O O
40 lJ l O U
41 7

"
1 O O

42 " l O O
4~

, < l U U
44 7 , l C O
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ARITHI.,ETICAL INSTRUCTIOrJS UEFI1~ED

MEM-LOC. MlA rH B 1-12/\ M20 H3i\ mo ~141\ M4A Srll S"2 S03 SM4 M12 M34
o o o o o o o o o o o o o 15 15
l o o o o o o o o o o o o 15 15
2 o o o o o o o o o o o o lo 15
3 o o o o o o u o o o u o 15 15

" o o o o o o o " u o o C 15 15
5 o o u o u o u u u o u U 15 lö
o o o o o J o o o [} o o u 15 15
7 o o o o o o o o o o " o 15 15
8 o o o o o " o u o o o o 15 15
9 o o n n o O o l, o O o O 15 15

10 O O O O O O O G O O O O 15 15
11 O O O O O O O O O O O O 12 12
12 O O O O O O O ( O O O O 15 15
13 O O O O O O O O O O O O 15 15
14 O O l l l O U l l l l l 9 6
15 O O l l l O O I < 2 2 2 9 6
16 O O l l l O O I 2 2 2 2 9 6
17 O O l l l U O l 2 2 2 2 9 6
18 O O l l I O O l I l l l 9 6
19 O O I I l O O I 2 2 2 2 9 6
20 O O O o O O O o o O D O 15 15
21 O O O n n O O U U U U u 15 15
22 O O l l " o 4 l .I .I 3 3 9 9
2.1 4 O " U " l " l .I 3 , 3 15 15
24 O O l l 4 (l 4 l 3 3 j 3 9 9
25 4 O 4 U " l " I 3 3 3 3 15 15
26 O O u (l O O O O O O U U 15 15
32 O u O (l O U u " u " u O 15 15
33 O o r. o ,1 U U " O O u O 15 1'.,)
3" O I O O U l' O U U O IS lo
35 O ) L (l J o ,J O lö 15
36 o O v (l 1 n u O lo IS
37 O U U " " " '1 " U o l'> l'>
38 O n u " l' l' o U O n U O l" 15
39 O u u U U U U O O U O lo 15
40 O " 1 l " l, U o " U l' 15
41 U U , " u n n u O n O O 15 15
"2 O u u O " u O " o lo lo
"3 O O n r O r c O o c c O 1~ 15
"4 O U O u O u [) u " U J O 1<' 15



- 93 -

ACCUMULI\TDR rNSTRUcTlONS LEFI/lJEQ
HEH-LOC. STROBE I/O WHITE HEAD CLEAHl SET! CLEAIl2 $ET2

O O O O O O O O
l l O O O U O O
2 l O O O O O O
3 l O O O ro O O
4 l O O O O O O
5 l O O O O O O
6 l O O O O n O
7 l o U O o O O
8 l U O o c O O
9 l o o Il o O O

lO l O O D U O O
Il l l l l u O O
12 l O O O O O l
13 l u o l U o U
14 l D O o o O o
15 l l l l o U o
16 l \ l o n O O
17 l l l O O O O
10 l O O " D Il O
19 l l l D l O O
20 l O O Il D O O
21 l O O l Q O O
22 l l l l D O O
23 l l l D " O O
24 l l l o l O O
2S l l l O D O O
2.; l " " u u O O
32 U O J l O
33 o

"
r " O

34 D Ij ,l O ,J
3~ .' " fl

"
I)

36 U ,
l' " O

37 U IJ J O
3a J u
39 )

40 ) U " " O
41 ) II
42 J Il 'l U O O
43 a , , J U J
44 U
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I/O INST~UcTrO~S DEFII~ED

MEM .. LOC. SETF CLEARF SELEcT BUF.ADUR. ~THOlJl I-"EG. ENABLE E08 ENABLE EAB
O O O O O O O
1 O O U O O O
2 O O O O O O
3 O O

" O O O
4 O O O O O O
5 O O u u O O
6 O O " O O O
7 O u O n o o
8 o o o u o o
9 u o " n o o

10 O O " O o O
11 O J J o U o
12 n o n u O O
13 O o o o o O
14 o U ,) u o O
15 O O ,) D o O
16 O u 11 o U O
17 O o

"
u o o

18 o " u o O o
19 o U L! " O O
20 o O o u o O
21 O , J o O O
22 C O u u o o
23 O U u O u O
24 o U u o O o
25 o IJ " U o O
26 o o J O o u
32 o o " o O U
33 o o U ) o O
34 O U " l' U O
35 O O :J U U O
36 o u 1 C U U
j7 O r ), u U
38 o o n u O u
39 O n " " G O
40 O U J l o o
41 O U O ). u o
42 O C " o o
43 U O I o U
44 O o n u " O
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OUTPUT - TRMISFER IrJSTHLlCTlullS UEFHJEU
HEM-LOC. TRANSFER I/IlIlUH r CLOCK DlIll'-Hl/\llY THI\fJSF ER -CODE SOuRCE

o o
" " u o

l o U c U o
2 o o

"
u o

3 U
" "

o o
" o o u o O
5 o J " o O
6 o 1 U " O
7 " " U J O
8 U O u O O
'3 o ,I {J " O

10 o u [ u O
Il O ,I II U O
l? O 'l " Q O
13 l' " 0 O O
14 O " J O
15 O '. " u
l,; O '. " J n
17 O L o
18 o o r,
19 II

"
r, l (l

20 O .' e- v V
21 u " ,J U
22 O J O
n ,\ J U
24 o " II J o
25 fr

"
li U

26 " " ,. u O
32 ) O
~3 O
.l4 I O
35 l l oj O
36 l l 1 l O
37 l l ., O
38 l I 2 U
39 l l l

"
O

40 l : l " O
41 1 " II O O
42 l O O U
43 l v O
4" 1 J O
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO DATE: 6/8/80

PROGRAM NAME :MULTI PULSE
FILE-NAME (NORD 10): GP4:0ATA

PROGRAM DESCRIPTION:

DATA CHANNEL I Re[KL.J = XS+r_IXS+L+r_l+ YS+r-IYS+L+r-1

DATA CHANNEL 2 Im[KL•r)= XS+L+r-IYS+r-l- XS+r-IYS+L+r-1

LET JO=POSITION OF Ist PULSE
JI=SAfIPLE OIFFERENCE BETWEEN Ist AND 2nd PULSE

JN_I=SAMPLE OISTANCE BETWEEN Ist AND Nth PULSE

WHERE S=JO.JI.J2 •...• JN_2

L=J I-S.J2-S •...• JN_I-S WITH THE RESTRICTION L>O

r=I.2 •...•MRANGECELLS FOR TIME AVERAGE

RESTRICTIONS
MINIMUM NO. OF ELEMENT PULSES IN PULSE GROUP: 2
MAXIMUM NO. OF ELEMENT PULSES IN PULSE GROUP: II

NOTES--
L This program assumes that he start addresses of the buffer and resul t

memories are zern.
2. The mImber of 'tart conputes counted is placed arter the last data sample in

the result memory. therefore the real and imaginary parts of this location

will contain the number of start computes as a negative number.

START ADDRESS FOR PROGRAM' I

PROGRAM- MEMORY LOCATIONS USED: I 16. 32 - 44
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO DAT E: 6/8/80

PROGRAM NAME: I~ULTI PULSE

FILE-NAME (NORD 10): GP4:DATA

PROGRAM DESCRIPTlON:

NOTES (CONTINUED)

3. The location for the number of start computes counted must be included in the
number of 64 BIT words for the DMA transfer, ie total number of samples compllted+l

(for number of start camputes counted).
4. The Status and Contral words are transferred out befare the data to the camputer.

5. The zera lag is not camputed in this algorithm, therefore to Calculate the
number of lags computed use the formula: N(N-l){2 where N is the number of

element pulses in pulse group.

6. The data,noise and calibration samples may be camputed in any order, eg for

a given experiment data may be computed 1st, then noise 2nd and then calibration

3rd or noise 1st. data 2nd and calibration 3rd etc.
7. All X, Y samples must be placed contiguously in the buffer memory and all samp1es

are written contiguously in the resu1t memory.

EXECUTION TIME FOR PROGRAH

, ~E> I < ROUP

r OF RA r,ECCll s FOR DATA, NOISE AND CALIBRATION

START ADDRES<' FOR p OGRAt'1.
PROGRAM- MEMORY LOCATIONS USED·
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: GP4:DATA
FILE-NAME (NORD 10):

REGISTER NAME REG ISTER ADDRESS

SAR 4
OATAI REGISTER, APB 6
APB RS(15) 16,15

APB RS(14) 16,14

APB RS(13)
APB RS(12)
APB RS(l1)

APB RS(10)

APB RS(l)

APB RS(O)

APM RS(bl
APM RS(O)

16,13
16,12
16,11

16,10

16,1

16,0

17,15
17,0

PARAMETER

START ADDRESS OF PROGRAM
NO. OF 64 BIT WORDS FOR DMA TRANSFER
NO. OF PULSES-l IN RANGECELL (DATA
AND NOISE AND CALI8RATION)
NO. OF RANGECELLS-l FOR TIME AVERAGE
(DATA OR NOISE OR CALIBRATION)
COr-lPUTED 1st
RANGECELL INCREMENT (NORMALLY=I)
TEMPORARY STORAGE
NO. OF RANGECELLS-l FOR TIME AVERAGE
(DATA OR NOISE OR CALIBRATION)
CO~IPUTED 2nd

NO. OF RANGECELLS-l FOR TIME AVERAGE
(DATA OR NOISE OR CALIBRATION)
COt~PUTED 3rd

,Mir' E DI,TANCE BETWEEN 2nd LAST
AND 1st PULSE
SAMPLE DISTANCE BETWEEN LAST ANO
1st rUL,E
INCRFMENT (=1)
INCREr-IENT FOR TRANSFER PROGRAM (=1)
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COKRELATOR SIMULATuR •••
PROGRAM NAME : MULTI PULSE Pf~OGI~AM

COuING ( IrHEGEi~ l UF SEP~R~ T[ COHHELATUR FUNCTIONS

PROGRAM-tNSHWCTIO{,JS DEFlf.EO
MEM-LOC. CONO.COOE CODE-U CuOE-~ ADDH. LC1 LCH1/\ LC2 LC3 RELOAD R-ADDR.

O 56 U 4 O O O il O O O
1 56 O 4 O O O O O 1 18
2 06 " 4 O O O O O O O
3 56 O 4 O O O O O 1 19
4 56 O 10 11 O O O O O O
S 56 O 'I " O O O O 1 1)
6 56 O 10 11 J O u O O O
7 56 O 4 O il O O O 1 1 '~

8 56 O 10 11 O O O O J n
9 5b " 4 O o O G o o

10 5b J 6 O O O O O " O
11 56 n 4 O > O ;1 D )
12 57 b 4 1" 6 O o O O
13 57 6 4 15 7 1 O O o "14 57 " h 14 7 O " " O
15 57 4 h 13 " O O O J
16 O" 1 o 12 C 1
32 % J 4 O O O O O
33 ~ - ,J ,
3- o, 4
35 50 -36 So ) o Il 'J
37 b 4 l
38 < 4 " O O " <
39 ~ ,J - O il " u O
40 O O 5 o O O J U
41 % 4 O u o u
42 "0 " 4 " l. u
43 ~b " O n
44 5b y 6
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APO-INSTHUCTrOI"S [lEFI1~ED

MEM-LOC. AlU-SOURCE ALU-FUNCTION ALU-OESTlN. A-I\DUt~ • U-AOOR. SELEC T
O 7 5 l O O
l .. O l 15 O O
2 7 5 l O O O
3 .. O l 1'l O O

T 5 O O O O
5 .. O ] 11 O O
6 O O I' 13 O O
7 .. O l 111 O O
8 O O C. 13 O O
9 O O ., 1J O O

111 7 5 1 .) O O
11 O l .; 13 12 O
12 1 O 3 13 12 O
13 l O l 12 O l
l" l O l 12 O l
15 l O 11 12 II l
16 7 5 l O O O
32 7 O l O O O
33 7 5 l O O O
3" 7 5 l II O O
35 7 5 l O O O
36 7 5 l O O O
37 7 ;:, l O O O
38 7 5 l O O O
39 7 5 l O O O
"O 7 5 ] O O O
"I 7 5 l O O O
.. 2 7 Ö I O O O
.. 3 7 5 l u O O.... 7 :) J II O

APtl- I IJSTliUCT IOllS Ut:.F l rJ(O
MEM-LOC. ALU-50UIlCE ALU-Fur~CTIOt'<l I\Lll-UEST III. A-AOOH. O-AOOH.

O 7 , I n O
I 7 5 l O .]

2 7 5 1 .1
3 ., 'i 1 "., , )

5 7
~

" b
7 7 1 "8

"
b

l I
lO 7 'i • I

11 1 1 ,
12 7 , O
13 l
• O 1 ,

15 7
16 7 r,
32
33 ,
3 ..
35
3u

37
38
39
'0
"1
"2
'3
••
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ARITHf1[TICAL HISTtWCTIONS OEFINEU
M[M-LOC. MIA rno M2A 1"128 r13/'i i'i3f1 ,.14 A h4B SNl Si'12 Sr13 SI14 -112 M3'

O O O O O O O O O O O O O IS 15
l O O O O O O O Q O O O O 1 ~,

2 O O O O O O O O O O O O IS IS
3 O O O O O O O U O O U O IS 15, O O O O O O O O O O O O 15 15
5 O O O O O O O O O O O O 15 15
6 O O O U O O O O O U O O 15 15
7 O O O O O O O f- O O O O IS IS
8 O O O n o O O O " o O O IS 15
9 O O O O 0 O O U O O O O 12 12

lO O O O o O O o u O O O O IS IS
11 O U U O u D U " U U U O IS 15
12 O O l 1 l O o l 3 3 3 3 9 6
13 O O l l 1 O U l ? 2 .2 2 9 b
l' O o l 1 l O O l ? 2 2 2 9 6
15 O O l l l O O l 3 3 3 3 9 6
16 O O O o O O o O o O O O IS IS
32 O O O O O o O O U O O O l:; 15
33 O o O O O U O U O O U O IS 15
3'. u O O O o o u " O U O O IS 15
35 o O O Il O o O (o o O O U IS IS
3" o

"
O O e u u O U U o O IS 15

37 O o O o o o U L n o o O IS 15
38 O O O O U O O o U O Il O l 15
39 O O o O O O O Il o U U U l:; 15
'O O o O O o o o " o o U o IS IS
'11 o o o o G o o o O O o o " IS
'2 O o o o c o G t C ;) J o l' • S

'.l O O o o o Il o Il o O o O l" l:;.. O o O ;) o o o (, o U Il U l' IS
fl CCur1ULII TOt< rrJSTkUCT !UIJS [J~ F Il"Jl U

MEI~-LOC • STROOE I/O WHITC HCAO (LEAHI S/:Il CLE AH2 S[T2
O U o o U U Il O
l l " U o " U
2 l "

, l'
3 l U u o o U
4 l
S 1 u "b l
7 l o
o l u
9 l l l 'l n ,I

lO l u \, l
Il l J • ,
12 l
13 1 l
14 l
IS 1
16 l u
32 ..
33 O
34
35
3,
3 I
.18
39

'o
'I
'?

" J
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I/O INSTRUCTIONS OEFI1JLO
MEM-LOC. SETF CLEARF SELECT OUF,AOOH. STkOllE I-HCG. ENAULE COU ENAULE EAlI

O O O O O O O
l O O O O O O
2 O O O O O O
3 O O O O O O
4 O O O O O O
5 O O O O O O
6 O O O O O O
7 O O O O O O
8 O O O O O O
9 O O O O O O

lO O U [I U O O
11 O O U O O O
12 O O O O C O
13 O O , O C O
14 O O O O O O
15 O O [I U O O
16 O O [I O O O
32 O O O O O O
33 O O O O O O
34 O O O O O O
35 O U Il U O O
36 O O O O O O
37 O O [I O O O
38 O O " O O U
39 O O O O O O
40 O O [l U O O
41 O O O G O O
42 O O U O O O
43 O O O U U O
44 O O O O O O

OUTPUT - TRAtJSFEH HJSTtWCTIOIIS OlFlr-JErJ
MEM-LOC. TRANSFER INHIOIT CLOCK DATJ\-H[ADY TlUtNSFER-COUE SOURCE

O O U O O O
l O O O O O
2 O O n O O
3 U [I r J U
4 O n C O O
S O o- n «
6 O J O O
7 O " O O
o O u n
9 O " C

I- n o' l- v O
11 c lo o
Il O " " n
13 J , J
l" O " oj

I; O J 'l
1& O -J U
32 O

"
O

33 O "34 l J
35 I \
3" 1 I
37 l l j

3" I " O
39 l • J

40 I l "41 I "42 I u
43 l
44 I
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I

AU TO R: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: ANY TWO FROM POWER PROFILE (VER.I). SINGLE PULSE. CROSS
FILE-NAME (NORD 10): GP5:DATA CORRELATION

PROGRAM DESCRIPTION:

DATA CHANNEL 1

DATA CHANNEL 2

POWER PROFI LE

ZERO LAG ESTIMATlON

MEAN VALUE ESTIMATlON

N-I
K -,(X2 + y2 )r -~ i+(N+D-I)(r-l) i+(N+O-I)(r-l)

i=O
N-I

Mr =~(Xi+(N+D-I)(r-I)+ Yi+(N+D-I)(r-I))
;=0

'HERE N=llO. OF SA~IPLES IN RANGECELL
D=OVERLAP FACTOR (=1 FOR NO OVERLAPPING AND';O FOR OVERLA~PING)

r=I,2, ...•MRANGECELLS FOR TIME AVERAGE

SINGLE PULSE

DATA CHANNEL 1
l N-L-I

Re[KL.~ =~ (Xi+(N+D-I)(r-I)Xi+L+(N+D-l)(r-I)+ Yi+(N+D-I)(r-I)Yi+L+(N+D-i)(r-I))
i =0

L

y (N+D l r 1) Xi+(N+D I)/r ,)Y"L+\~+ r l )

, 1

r R 'j ~VERLAPDING AND"'O FOR OVfRLAPPINC)
I'IE AGE

DATA CHANNEL 2

Imh.;J
L '

1 + H

WHERE N-' M

L •
D A'I
r 1 , 'l

START ODRESS FOR PROGRAM: l

PROGRAM-MEMORY LOCATlONS USED. l " l - 44.4
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: ANY TWO FROM POWER PROFILE (VER.I). SINGLE PULSE. CROSS
FILE-NAME (NORD 10): GP5:0ATA CORRELATJON

PROGRAM OESCRIPTlON:

CROSS CORRELATION

OATA CHANNEL 1
1 N-L-I

Re[KL.rJ=~ (Xi+(N+O-I)(r-l)x;+S+L+(N+O-I)(r-I)+ Yi+(N+O-l)(r-I)Yi+S+L+(N+o-I)(r-1 )
i =0

OATA CHANNEL 2

]
N-L-I

Im{KL•r =~ (X;+S+L+(N+O-I)(r-I)Yi+(N+O-I)(r-I)- Xi+(N+O-I)(r-I)Y;+S+L+(N+O-I){r-l)'
1=0

WHERE N=NO. OF SAMPLES IN RANGECELL
L=O,l,2, ... ,P P~N-l

S=SAMPLE OIFFERENCE BETWEEN THE TWO SETS OF OATA
O=OVERLAP FACTOR (=1 FOR NO OVERLAPPING ANO<;O FOR OVERLAPPING)
r=I.2 •...•MRANGECELLS FOR TIME AVERAGE

RESTRICTIaNS
POWER PROFILE: 1~INII1UM tiO. OF SAMPLES IN RANGEOATA: 1

SINGLE PULSE: M!III'I'II~ UU. or SAI~PLES IN RANGEOATA, I
Im'IM' , /10. or LAGS IN RI,NGEOATA. 2

CROSS CORRElATJON' MINIM"'~ NO OF SAI~PLES IN RANGEOATA' I
.·:mI\M ~~ or LAGS IN RANGEOATA: 2

START AOORESS FOR PROGRAM
PROGRAM- MEMORY LOCATIONS USED



- 105 -

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

PROGRAM NAME: ANY TWO FROf1 POWER PROFILE (VER.l), SINGLE PULSE,

FILE-NAME (NORD 10): GP5:0ATA

PROGRAM DESCRI PTI ON:

CROSS
CORRELATION

NOTES

l. This program assumes that the start addresses of the buffer and result memor;es
are zera.

2. The number of start camputes counted is placed after the last data sample in
the result memory. Therefore the real and imaginary parts of this location

will contain the number of start computes counted as a negative number.

3. The lecation for the number of start computes counted must be included in the
number of 64 BIT words for the OMA transfer, ie total number of samples computed+l

(for number of start camputes counted).
4. The Status and Contral words are transferred out before the data to the camputer.

5. With the Cross Correlation program only half of the correlation function can

be obtained.

6. As any two routines may be combined to form an experiment. the experiment must

be designed such that the data, noise and calibration samples of a particular

routine be camputed first and the data. noise and calibration samples of

the other rout i ne see l nd. Of course t he da ta I noi se and ca1i bra tion samples

in a port ... Jl 'lt'f l·, c(lmputed ;n any order ThE' parameters for the

first routine ar€' in· le ed hy PROG 1. likpwlSe PROG 2 for the seeond rOLJtine

in the A A1[T~R flC d

7. All X, Y sdmple5 must bE-' ldl ed contlguously in the buffer memory and all samplE's

are wnttt:n f WOll" y fl he resul. mr ory

8. In tt se I e lj, i tl'lc three routines may be combeined in any order, eg

Powel' lrofile and fras'" Correlation. Cross Correlation and Single Pulse. etc.

START ADDRESS FOR PROGRAM
PROGRAM- MEMORY LOCATIONS USED:
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I

AUTOR: TERRANCE HO DATE: 6/B/BO

PROGRAM NAME: ANY TWO FROM POWER PROFILE (VER.I), SINGLE PULSE, CROSS
FILE-NAME (NORD 10): GP5:0ATA CORRELATlON

PROGRAM DESCRIPTION:

HOW TO GET THE ROUTINES
FOR PROG l: POWER PROFILE: DEFINE APBRS(13)=0

SINGLE PULSE: DEFINE APBRS(II)=O
CROSS CORRELATION: DEFINE APBRS(13)10 AND APBRS(II)IO

FOR PROG 2: POWER PROFILE: DEFINE APBRS(4)=0
SINGLE PULSE: DEFINE APBRS(3)=0
CROSS CORRELATION: DEFINE APBRS(4)10 AND APBRS(3)10

EXECUTION TIMES FOR PROGRAMS
POWER PROFILE: (19+2(RI+R2+R3))xO.1666667 usee N=I

(19+(N+2)(RI+R2+R3))xO.1666667 usee N~2

SINGLE PULSE AND CROSS CORRELATION:

(13+(2N+(L(I-L)/2)+N(L-I)+I)(RI+R2+R3))xO.1666667 usee N;<2, L~2

WHERE N=NO. OF SAMPLES IN RANGECELL
L=NO. OF LAGS IN RANGECELL
RI , R2, R3 =NO. OF RANGECELLS FOR DATA, NOISE AND CALIBRATION

TOTAL EXECUTION TIME = TIMEIPROG l) + TIME(PROG 2) + 1.5000003 usee

/
START AODRESS FaR PROGRAM
PROGRAM- MEMORY LOCATIONS USEO:
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IMICRO-PROGRAM FOR DIGITAL CORRELATOE]
\UTOR: TERRANCE HO DATE: 6/8/80

'ROGRAM NAME: ANY TWO FROM POWER PROFILE (VER.I), SINGLE PULSE, CROSS CORRELATlON
:ILE-NAME (NORD 10): GP5:DATA

REGISTER NAME

SAR
DATA I REGISTER, APB
APB RS{15)

APB RS(14)

APB RS{13)

APB RS(12)

APB RS(Il)

APB RS(IO)

APB RS(9)
APB RS(8)

APB RS(7)

APB RS(6)

APB RS(5)

APB RS(4)

APB RS(3)

APB RS(2)

APB RS(I)

REGISTER ADDRESS

4

6

16,15

16,14

16,13

16,12

16, Il

16,10

16,9
16,8

16,7

16,6

16.5

16,4

16.J

16.2

16,1

PARAMETER

START ADDRESS OF PROGRAM
NO. OF 64 BIT WORDS FOR DMA TRANSFER
NO. OF SAMPLES-I IN RANGECELL (DATA
AND NOrSE AND CALIBRATION) PROG I
NO. OF RANGECELLS-I FOR TIME AVERAGE
(DATA OR NOISE OR CALIBRATION)
COI~PUTED Ist PROG I
NO. OF LAGS-I IN RANGECELL (DATA
AND NOISE AND CALIBRATION) PROG I
RANGECELL INCREMENT (~I FOR NO OVER­
LAPPING OF RANGECELLS) PROG I AND PROG 2
START ADDRESS OF 2nd FIELD-START
ADDRESS OF Ist FIELD PROG I
SAMPLE INCREMENT (NORMALLY~I)

PROG I AND PRDG 2
WIPORARY STDRAGE
NO. Of RANGlCELLS-I FOR TIME AVERAGE
(DATA OR NDISE OR CALIBRATION)
C flP' ED 2nd PROG I
NO. OF RANGECELLS-I FOR TIMI AVERAGE
(OATA DR NDISE OR CALIBR\TION)
CC'IPU-ED d PROG I
NO. OF SAMPLES-I IN RANGECEL (DATA

NQ NOrSE AND CALIBRATION PROG 2
NO OF RANGEGELLS-I FOR TIMF AVERAGE
(dAl OR NDI'E OR GAll RA lON)

PI' ED Hh FROG 2
N r LAG.-l IN RANGEC(lL (DATA
MW NOISE AND CALlBRATION PROG
, T RT AODRESS OF 2nd FIELD-START
AGORESS Of h t FI ELD PROG 2
N F' ANGfCELLS-I FOR TIME lyFRAGE
(DATA OR NOISE OR CALIBRATI NI
C' UT D 5th PI G •
NI ,I AN ,ECELLS-I rOR TIflE AVERAGE

IA11 nR Nnl5E DR CAL'BRATION)
GOf -ED ~th PROG 2
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: ANY TWO FROM POWER PROFILE (VER.I), SINGLE PULSE, CROSS CORRELATION
FILE-NAME (NORD 10): GP5:DATA

REGISTER NAME REGISTER ADDRESS PARAMETER

AP8 RS(O) 16,0 TEMPORARY STORAGE
APM RS(15) 17,15 RANGECELL INCREMENT (=NO. OF LAGS

COMPUTED) PROG 1
APM RS(14) 17,14 INCREMENT (=1)
APM RS(13) 17,13 TEMPORARY STORAGE
APM RS(12) 17 ,12 RANGECELL INCREMENT (=NO. OF LAGS

COMPUTED) PROG 2
APM RS(ll) 17,11 TEMPORARY STORAGE
APM RS(O) 17.0 INCREMENT FOR TRANSFER PROGRAM (=1)
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COHREL~TOR SIMULATOR H'

PROGRAM NAME: nNy 2 FRON POWEI, PROFILE (UER.I) OR SINGLE PULSE OR
CKOSS C0PPElATION PROGRAMS

COOING ( I~TEGEI11 OF SEPARATC COHRELfl.TOH FUf'~CT lONS

PRUGRAM-INSTRUCTIO~S {lEFll CJ
MEM·LOC. CONO.CODE COD[-O COU[-A fd..l[)j{ • LC! LeRlA LC2 LC3 RELO~D R-AODR.

O 56 O 4 U n O u o o o
l 56 o 4 n o o o o l 18
2 56 J 4 n o O o o o U
3 56 o 4 n o O o O l 19
4 56 o 4 o o o J o o o
5 5& ,J , n o o Il o l 20
6 56 o la 49 o o u o o o
7 St; o 4 o o o

"
o l 19

8 5& o 10 49 o o J o o o
9 56 u , n n o o o l 19

la ,(, o 10 4" (, 1I ,I U n o
Il 5b o '. 1I n o " fJ l lo
12 5& o 4 C 1I o 1I o o U
13 5b o 4 o U G J o l 19
l' 56 o 4 U o o u u o o
15 5&

"
4 ,l n 11 Il l 20

16 56 n lu ,g 11 U " O o U
17 Se I) 4 o o o u o l 19
18 5e " lO '9 u Il u o 11 o
19 56 o 4 U n O o o l 19
20 'b } 10 Ilq o

"
u u u o

21 5b 4 1) n U O U O
22 56 " n O o n
32 56 4 n l' o o l 22
33 56 4 " o u U
34 '6 4 n o n
35 'b 4 o l
36 "b J ~ o
37 'b 4 l J O
30 4 n O O
39 < , ) 1I o
40 6n 5 " " ,} U
41 56 ,

'. o "42 n ,
43 '& 4
44 6 b
49 ,6 J 4
50 6u I I
51 f l " 1
52 • J
53 d 1 l'

O' ""55 07 , l ,
56 5" l
07 "b
50 '"I l ",9 '7
60 57
61 ">(.
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APB-INSTRUCTIO~S OEFINEO
HEH-LeC. ALU-SeURCE ALU-FUNCTIOlJ ALU-DESTIN. A-i'\OOR. B-AOOR. SELEcT

O 7 5 l O O O
l 4 O l 15 O O
2 4 O 3 11 O O
3 4 O l 14 O O
4 7 5 l O U O
5 4 O l 13 O O
6 7 5 O O U O
7 4 O l " O O
8 O O G la u O
9 4 O l 7 U O

la O o [, 10 O O
11 4 O l b O O
12 4 O 3 3 o O
13 4 O l S o O
14 7 , l U U O
15 4 U l " l) O
16 O U L' 10 O O
17 4 ,J l 2 O O
18 O O n la o O
19 4 U l l U O
20 O o L lU O O
21 o o U lU O o
22 7 ., l II O O
32 7 u l O O O
33 7 , l o o O
34 7 5 l I) O O
35 7 5 l " O O
36 7 ~, J U U O
37 7 " l O O O
38 7 5 l o O O
39 7 " l U O O
40 1 , l o o O
41 7 " J O U O
42 1 ,

~ O O O
43 1 5 I o O O
44 7 " l .J o O
49 O l o 12 O e
50 o (j <. 12 u e
51 O ,) 7 U 9 o-52 l O .l 10 9 O
53 l O , 10 9 o
54 O O r la O O
55 u O J o 9 O
56 7 ~ l 'J O o
57 O l ,. 12 u O
58 O o l 12 " O
S9 2 " l

"
o O

60 n " , 10 " o
61 U " .. lo " o
62 7 :, J U O O
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APM-INSTRUCTIONS GEFll<Eu
HEH-lOC. AlU-SOURCE ALU-FUNcTIO," hllJ-UEST I1J. A-AOUH. O-AOOfl.

O 7 5 I O O
1 , O j 15 11
2 7 5 I O O
3 7 5 1 O O, 7 5 1 O O
5 7 o 1 O O
6 7 5 O O O
7 7 5 1 O O
O O O O 11 O
9 7 5 1 O O

10 U U O 11 O
11 U O n 11 O
12 7 5 l O O
13 7 5 l O O
l' 7 5 l O O
15 7 S l O O
16 • O 3 12 Il
17 7 5 l O O
18 O O o 11 O
19 7 5 1 O O
20 o o o 11 o
21 l' o l 11 o
22 7 S l O O
32 7 5 l o O
33 7 5 l O a
3' 7 5 l o
35 7 , ,J

36 O \ " O
37

"
o C

30 " L

39 "'O )

'l 7 1
'2 , .•
'3 ".. '.
'19 1 u 11
SO 7 •
SI u 11
52 14 l'
53 l ,

1" l'
54 7
55 "56 7

57 O
5R 11 u
5. 7
bol , o
61 "b2 7



M[M-Loe.
o
l
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
32
33
34
35
36
37
38
39
40
41
42
43
44
49
50
51
52
53
54
55
56
57
58
59
60
61
62

- 112 -

AKITHMETrCAl I~STRUCTIorJS UEFINEU
MIA MIH M2A M2R M3A M38 M~A M~8 SM! 5M2
0000000000
OOOOOOU(JOll
0000000000
ooooooouoo
O O O J O {1 O O O U
OOOQOOOOOO
O O O O O O O O O U
O O O O O O U O U O
0000000000
0000000000
0000000000
O O O O O O O O O O
oooououooo
oooouuoooo
O O O O O O O O O O
0000000000
0000000000
O O O O U O U O O O
0000000000
0000000000
OOOOOOOOfllJ
O O O O O O Q O O O
O O O n o O O o O O
0000000000
oooooonoou
o O o u O o O G {1 O
OOOLJOI1(lOlJU
o O ~ Q o o fl G U o
O o o n O O J U Q O
O O J .1 II l} II e u o
o U ,) II L () U
O'1J) l.: Ull
o o I ,l (1 II r,
DDu uO
0'10 fl tldll
o v o C) (1 fl U IJ o
00 lnnuoo
00111llll]11
o V l l 1 ~

00111 l~ ...
00111 l?'
01)]11l' 111
o o l 1 l Il U l ._ ?
o o n II ' tl Il l! n
O o IJ v n IJ fl O
o o l l ~ 4 l ~ 3
o o Il (I J \I ~

O o l l 4 'I l j j

00114 ~j:'!J

DQOtlll UttU

51''13
o
o
o
o
o
u
O
o
O
u
O
O
O
O
O
J
U
O
o
u
O
O
U
U
O
U

O
o

""u
o

"

"u

1
.'

1
2
u

";
;
;
l

"

sr.,~

O
o
o
O
O
O
O
O
O
O
O
O
O
O
O
O
O
o
O
O
O
O
O
O
U
O
o
O
o
O
u
o
O

"O
O
C
1
o,

""1
2
L

o
3

3
3
n

M12
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
12
l~

15
15
l'
15
15
15
1~

l',
l"
15
l'
l"
l'
15

q

J

9
9
q

J'
b

9
b
q

J 5

M34
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
12
15
15
15
15
15
15
15
15
l
15
15

l"
le
l"
15

b

b
b

"q
q

J5
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ACCUMULI\TOR INSTHUcTIOIJS UEFHJEQ
MEM-LOC. STROBE I/O wklTE REAO CL[A~l SOl CL[A~2 SET2

O O O D D O D D
1 1 D D D D D D
2 1 D D D II D "3 1 D D f D D
4 1 O D O f D D
S 1 O II O

"
D D

6 1 O D O " D D
7 1 O D D D D D
8 1 J O D II D D
9 1 ,) D D Q D "10 1 0 O D O D D

11 1 O D II J D O
12 l u D D D D D
13 1 D D D O D D
14 1 u " " O fl D
15 1 Il O " O " D
16 1 l II " fl " "17 1 u U " II " D
18 1 " O " O D D
19 1 " u O ,1 D O
2D 1 O " O O D O
21 l l 1 1 " O O
22 1 O D D O D 1
32 D D fr D O 1 D
33 " II U f,

" O O
34 D U D " O O O
35 O D U O II O D
36 D , ,l O D D
37 D D D
38 p " l' " I
3 u O J
4J II
41 u

"
p 11

4, tf U
4 \ " O
44 O
4 l II II D O
Su 1 U II O
5J 1 l l O )
5? l 1 f O U
5~ J 1 II
54 1 n
55 1 l I
56 l r
57 1 u
5A l u
59 1 I' u
6(, l
61 J O L
~? l II
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l/O INSTRUCTIONS DEFli'ED
MEM-LOC. SETF CLEARF SELECT BUF.ADDR. STKoGE I-REG. ENABLE EDB ENABLE EAB

O O O O O O O
1 O O O O O O
2 O O O O O O
3 O O O O O O
• O O O O O O
5 O O O O O O
& O O O O O O
7 O O D O O O
e O O O O O O
9 O O u O O O

10 O O Il o O O
Il O O O O O O
12 O O c O O o
13 o o o L O O
14 o O Il D O O
15 o o u " O o
1& o O o o o o
17 O o Il Il O O
18 o O o " O o
19 O o O o O O
20 o o o ,I o o
21 o o o u o O
22 o o D L o O
32 o o " u O o
33 O o O O O O
3" O O O U O O
35 O O

" " o O
3& O O O U O O
37 O O ,I Q O O
38 O O ,. u O o
39 o O (I v O o
40 D O " O o
41 O O II " o o
42 O D .1 n o o
43 O ,

" u o O
44 O o " o o O
49 o O J n O O
50 O O U O O O
51 O O I U O O
52 D O O U O
53 O O " " O
54 O O

" " O O
55 O U (I O O
56 O O ,.

"
O O

57 O O " O O
58 O O u O O
59 O U .' "

O O
&0 O O , O O
&1 O O n O O O
&2 O o ,. o O



- 115 -

OUTPUT-TRANSFER 11~STI{UCTIONS OEFINEO
M[!'1-LOC. TRANSFER hiHIBIT CLOCK OATA-REAOY TRA'JSFER-COOE SOURCE

O O O O O O
l O O O O O
2 O O O O O
3 O O O O O
4 O O O O O
5 O O O O O
6 O O lJ O O
7 O J O O O
8 O O O O O
9 O O Ij O O

lO O U O O U
11 O n O O O
12 U U n J o
13 O n " O O
14 o o ) O O
15 O o lJ O O
16 O " o o O
17 U lJ L. O O
18 O 1I " o O
19 o J o " O
20 O o " a O
21 O 1I " o o
22 U I I n 'J o
32 u 1I u o O
33 O O O a u
34 1 o o u O
35 l 1 l O O
36 l l j 1 O
37 l l l 3 O
38 1 l l 2 O
39 l l l 5 n
40 1 I l 4 O
41 l I l n u 1I
42 l O U
43 1 J , O o
44 l U O
49 lJ O U
50 u l' O O
51 O I ., O C
52 o n o U
53 u 11 O
54 O

"
o lJ O

55 u o O
56 lJ e , J {

57 u o o {I

58 O o O U
59 O Ll O O
60 L " IJ U
bl O n
6? U u v
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I

AUTOR: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: ANY TWO FROM POWER PROFILE (VER.2). SINGLE PULSE.
FILE-NAME (NORD 10): GP6:DATA

PROGRAM DESCRIPTION:
PDWER PROFILE

CROSS
CORRELATION

DATA CHANNEL I

OATA CHANNEL 2

N-I 2 2
ZERD LAG ESTIMATlON K -"(X + Y )r -L:- i+(N+D-I)(r-l) i+(N+D-I)(r-l)

i=O
N-I

MEAN VALUE ESTIMATlON Mr =L:(X;+(N+D-I)(r-I)+ Y;+(N+O-I)(r-I»
i=O

N-I
DATA CHANNEL I MEAN VALUE X ESTIMATlON MX•r =L:X;+(N+D-I)(r-I)

; =0
N-I

DATA CHANNEL 2 MEAN VALUE YESTlMATIDN MY•r =~Yi+(N+D-I)(r-l)

i=D
WHERE N=ND. OF SAMPLES IN RANGECELL

D=OVERLAP FACTOR (=1 FOR NO OVERLAPPING AND<;O FOR OVERLAPPING)
r=I.2 •...• MRANGECELLS FOR TIME AVERAGE

SINGLE PULSE
DATA CHANNEL 1

N-L-I
Re(KL.r1=~ (X;+(N+D-I)(r-I)Xi+L+(N+D-I)(r-I)+ Y;+(N+D-I)(r-I)Y;+L+(N+D-I)(r-I»

i=D
DATA CHANNEL 2
. } N-L-I
ImfKL•r =:> (Xi+L+(N+D-I)(r-I)Y;+(N+D-I)(r-I)- X;+(N+D-l)(r-I)Y;+L+(N+D-I)(r-I)l

1 =0

WHERE N=NO. OF SAMPLES IN RANGECELL
l=O,1,2,. "fP P~N-l

D=OVERLAP FACTOR (=1 FOR NO OVERLAPPING AND<;D FOR OVERLAPPING)
r=I.2 •...•MRANGECELLS FOR TIME AVERAGE

START ADDRESS FOR PROGRAM: l

PROGRAM- MEMORY LOCATlONS USED: l - 26. 32 - 44. 49 - 62
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: ANY TWO FROM POWER PROFILE (VER.Z), SINGLE PULSE, CROSS
FILE-NAME (NORD 10): GP6:0ATA CORRELATION

PROGRAM DESCRI PTION:

CROSS CORRELATION

DATA CHANNEL I
l N-L - I

Re[KL,rJ=~ (Xi+(N+O-I)(r-I)X;+S+L+(N+O-I)(r-I)+ Y;+(N+O-I)(r-l)Yi+S+L+(N+O-I)(r-I))
;=0

DATA CHANNEL Z

[
1 N-L-I

Im KL,rJ=~ (X;+S+L+(N+O-I)(r-I)Yi+(N+O-I)(r-I)- Xi+(N+D-l)(r-I)Yi+S+L+(N+D-I)(r-l))
;=0

WHERE N=NO. OF SAMPLES IN RANGECELL
L=O,l,2, ... ,P P~N-l

S=SAMPLE DIFFERENCE 8En~EEN THE TWO SETS OF DATA
D= OVERLAP FACTOR (=1 FOR NO OVERLAPPING AND';O FOR OVERLAPPING)
r=l,Z, ... ,M RANGECELLS FOR TIME AVERAGE

RESTRICTIONS
POWER PROFILE: MINIMUM Nu. OF SAMPLES IN RANGEDATA: l

SINGLE PULSE: l·lINIMUM NO. of PLES IN RANGEDATA: 1
l·lINIMUM ,<o 0F l ~GS IN RhNGEDATA: Z

CROSS CORRELATION: MINIMUM NO. OF SAflPLE:, IN RANGEDATA: 1
I" IW1' "NO JF LAG. I,' RANGEDATA : Z

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

PROGRAM NAME: ANY TWO FROM POWER PROFILE (VER.2), SINGLE PULSE,

FILE -NAME (NORD 10): GP6:DATA

PROGRAM DESCRI PTlON:

CROSS
CORRELATION

NOTES

l. This program assumes that the start addresses of the buffer and result memories

are zera.

2. The number of start camputes counted ;s placed after the last data sample in

the result memory. Therefore the real and imaginary parts of this location
will contain the number of start computes counted as a negative number.

3. The location for the number of start camputes counted must be included in the
number of 64 BIT words for the DMA transfer, ie total number of samples computed+l

(for number of start computes counted).
4. The Status and Contral words are transferred out befare the data to the camputer.

5. For the Power Profile program in a particular rangecell the zero lag estimation

K and M are computed first and the mean value estimation MX and My second.r r ,r ,r
6. With the Cross Correlation program only half of the correlation function can

be obtained.
7. As any two routines may be combined to form an experiment, the experiment must

be designed such that the data, noise and calibration samples of a particular
routine be computed first and the data, noise and calibration samples of

the other routine second. Of course the data, noise and calibration samples

in a particular routine may be computed in any order. The parameters for the
first routine are indicat~d by PROG 1, like~Jise PROG 2, for the second routine

in the PARAMETER field.

8. All X, Y samples must be placed contiguously in the buffer memory and all samples

are written contiguotlsly in the result memory.
9. In this scheme any two of the three routines may be combined in any order, eg

Power Profile and Cross Correlation, Cross Correlation and Single Pulse, etc.
START ADDRESS FOR PROGRAM:
PROGRAM- MEMORY LOCATlONS USED:
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I

AU TO R: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: ANY TWO FROM POWER PROFJLE (VER.2), SINGLE PULSE, CROSS
FILE-NAME (NORD 10): GP6:DATA CDRRELATlDN

PROGRAM DESCRI PTlON:

HOW TO GET THE ROUTINES
FOR PROG l: POWER PROFILE: OEFINE APBRS(13)=0

SINGLE PULSE: DEFINE APBRS(II)=O
CROSS CORRELATION: DEFINE APBRS(13)10 AND APBRS(II)IO

FOR PROG 2: POWER PROFILE: DEFINE APBRS(4)=0
SINGLE PULSE: DEFINE APBRS(3)=0
CROSS CORRELATION: DEFINE APBRS(4)10 AND APBRS(3)10

EXECUTION TIMES FOR PROGRAMS

POWER PROFILE: (19+(2N+I)(RI+R2+R3))xO.1666667 usee N;>I

SINGLE PULSE AND CROSS CORRELATION:

(13+(2N+(L(I-L)/2)+N(L-I)+I)(RI+R2+R3))xO.1666667 usee N;>2, L,,2

WHERE N=NO. OF SAMPLES IN RANGECELL
L=NO. OF LAGS IN RANGECELL
RI , R2, R3 =NO. OF RANGECELLS FOR DATA, NOISE AND CALIBRATION

TOTAL EXECUTION TIME = TIME(PROG l) + TIME(PROG 2) + 1.5000003 usee

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

PROGRAM NAME: ANY TWO FROM POWER PROFILE (VER.2), SINGLE PULSE, CROSS CORRELATION
FILE-NAME INORD 10): GP6:0ATA

REG ISTER NAME REG ISTER ADDRESS PARAMETER

SAR 4 START AOORESS OF PROGRAM
DATAI REGISTER, APB 6 NO. OF 64 BIT WORDS FOR DMA TRANSFER
APB RS(15) 16,15 NO. OF SAMPLES-I IN RANGECELL (DATA

AND NOISE AND CALIBRATION) PROG 1
APB RS(14) 16,14 NO. OF RANGECELLS-I FOR TIME AVERAGE

(DATA OR NOISE OR CALIBRATION)
CO'IPUTE D lst PROG 1

APB RS(13) 16,13 NO. OF LAGS-l IN RANGECELL (DATA
AND NOISE AND CALIBRATION) PROG l

APB RS( 12) 16,12 RANGECELL INCREMENT (=1 FOR NO OVER-
LAPPING OF RANGECELLS) PROG I AND PROG 2

APB RS( 11) 16,11 START AD DRESS OF 2nd FIELD-START
AODRESS OF 1st FIELD PROG 1

APB RS(IO) 16, ID SAMPLE 1NCREI·IENT (NORMALL Y=1)
PROG 1 AND PROG 2

APB RS(9) 16,9 '[MPORARY STORAGE
APB RS(B) 16,B NO. OF RANGECELLS-I FOR TIME AVERAGE

DATA OR NOISE OR CALIBRATION)
COMPUTEO 2nd PROG 1

APB RS(7) 16,7 NU. OF RANGECELLS-l FOR TII·IE AVERAGE
'. UATA OR NOISE OR CALIBRATION)
CO'IPU, O3rd PROG l

APB RS(6) 16,6 NO. OF SAMPLES-I IN RANGECELL (DATA
AND 10lSE AND CALIBRATION) PROG 2

APB RS(5) 16,5 tiO. OF RANGECELLS-I FOR TIME AVERAGE
(OATIOR NOISE OR CALIBRATION)
Cm~PUTED 4th PROG 2

APB RS(4) 16,4 NO. OF LAGS-I IN RANGECELL (DATA
A~O NOISE AND CALIBRATION) PROG 2

APB RS(3) 16,3 'TART AODR'SS OF 2nd FIELD-START
AOORESS OF Ist FIELD PROG 2

APB RS(2) 16.l' NO. ,11" RANGECELLS-I FOR TIME AVER.~GE

(DATA OR NOISE OR CALIBRATION)
cm·IP' TED 5th PROG 2

APB RS(I) 16, I NO. nF RANGECELLS-I FOR TIME AVlRAGE
DATA OR NOISE OR CALIBRATION)

CD ftl 'ED 6th PROG 2
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AU TOR: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: ANY TWO FRO~1 POWER PROFlLE (VER.2), SINGLE PULSE, CROSS CORRELATION
FILE-NAME (NORD 10): GP6:DATA

REGISTER
,.

NAME REG ISTER ADDRESS PARAMETER

APa RS(O) 16,0 TEMPORARY STORAGE
APM RS(15) 17,15 RANGECELL INCREMENT (=NO. OF LAGS

COMPUTED) PROG l
APM RS(14) 17,14 lNCREMENT (=1)
APM RS(13) 17,13 TEMPORARY STORAGE
APM RS(12) 17,12 RANGECELL lNCREMENT (=NO. OF LAGS

COMPUTED) PROG 2

APM RS(l1) 17,11 TEMPORARY STORAGE
AP~I RS(O) 17 ,0 lNCREMENT FOR TRANSFER PROGRAM (=1)
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COHHELATOI{ SIMULArlll .. ..
PROGRAM NAM[ : ANY 2 FI10rl PO~(I, PI~0FIL[ (VCI~.2) OR Sll~GLE PULSE OH

tllOSS CORHfLATION PI(OGRAMS

COOlNG III>JTEGEJ{) uf :>[PI\I~fll [ COKHlLATJI< FUrJCTIONS

PRO&HAM-Il~STI{UCTI0i~S [J(F l ~1[lJ

MEM-Loe. COlm.COOE CODE-B (l)Uf -A AlJllH. LCl LCH1A LC2 LC3 I<ELDAD R-AOOR.
O 50 O 4 O O O U U O O
l 56 O 4 O O O [) () l 18
2 56 U 4 U O O U O O O
3 56 U 4 O O U O U l 19
4 56 " 4 U O O O J U U
5 56 U 4 O U O O O l 20
6 56 J 10 49 [) O U O il G
7 56 O 4 O O O U O 1 19
B 5b O 10 49 O O U O V O
9 ";6 U 4 O O O O O l 19

10 56 O 10 49 O O O U O O
11 56 J 4 U U O U O l le
12 56 ~ 4 O o O o o o o
13 56 n 4 o () U " o l 19
14 Sv U 4 U U o U o U o
15 56 J 4 l, U U " U l 20
16 5b ~ 10 4 C, O (; o o [) U
17 56 J 4 l, o o U O l 19
18 5b U 10 4 0 fl U Q U (I O
19 50 <) 4 O " O " O l 19
20 50 O 10 49 U U O U O O
21 56 , I, " O fl " U fl U
22 50 ) (, I ,I fl " O o n
32 '6 n 4 O fl fl fl fl l 20
33 S" 4

"
,I U J O U U

34 ~tl
, 4 r " u u o C

35 Oh 4 r, " .j o n u o
.\6 " n
37 511 J 4 " " u l U O
38 Oh 4 " O
39 Sb 4 I I " U U
40 (lll " n l n il O O U
41 50 4

"
,I C V fl , v

42 Sb 4 J U U U U ~

43 '" 4 [) J n u "44 S" o oj n
49 5b , 4 ; ;
50 6u b 4 " n , O
51 bl .. 4 ,.

l I~,

52 l l l I
S3 t l L
~4 (

55 , ' l " (;

56 , ( " u
57 .< l " "58 c "59 , .1 U "(, O l'
61
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APU-rf>.ISTRUC T IOUS LJEF 11~[U

MEN-Loe. ALU-SQURCE ALU-FlJNCT 10r~ ALu-UEST HJ. A-I\UOH. B-ADDH.. SELEO
O 7 5 1 O O O
1 " O ) 15 O O
2 " O .; 11 O O
3 4 C l 1" O O

" 7 5 1 O U O'
5 " U l 1.1 O O
6 7 5 l: U O O
7 " O l B O O
8 O O

"
l.j O O

9 " O l 7 O O
10 O O U 1.) O O
11 " O l o O O
12 " O " 3 O O
13 " O l , O O
H 7 5 l O O O
15 " O l " O O
1b O O r 10 O O
17 " O l 2 O O
18 O o ,; lu L O
19 " O l ) O O
20 L U

" l" u O
21 (,

" "
lu -) O

22 7 " l n U O
32 7 J l ,I , O
33 7 , 1 " u O
3" 7 , l .. J O
35 7 j O
36 7 1 U
37 7 l J O
38 O
3" U
"O O

" l O
"2 ]

"3 1

"' j v o
"0 , 1 "50 .., l O
51 O
52 l , l" " o
53 l ,. 9 O
5" o l O
's o O"
56 7 O
57 l o
,A l o
5" o [I
hl] l ,j o
6 l u u
hl O
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APM-INSTHUCTIONS OEFINEO
"'EM-Loe. ALU-SOURCE ALU-FUNCTION I\LU-OEsTII~. A-AOOR. B-AOOR.

O 7 5 1 O O
1 4 O 3 15 11
2 7 5 1 O O
3 7 5 1 O O
4 7 5 l O D
5 7 5 1 O O
6 7 5 O O O
7 7 5 1 O O
8 O O O 11 O
9 7 5 1 O O

10 O O O 11 O
11 O O O 11 O
12 7 5 1 O O
13 7 5 1 O O
14 7 5 1 O O
15 7 5 1 U O
16 4 O 3 12 11
17 7 5 1 O O
18 O O O 11 O
19 7 5 1 O O
20 O O U 11 O
21 U O O 11 O
22 7 5 1 O O
32 7 5 1 O O
33 7 5 1 O O
34 7 5 1 O O
35 7 5 1I O O
36 O 1 " O O
37 D O n " U
3B " U I O O
39 ? n l O O
40 2 U l U U
41 7 , l o O
4? 7 i l U O
43 7 5 1 o O
44 7 5 l o o
49 O l ,j 11 O
50 7 5 l o O
51 U 1I 1I 11 O
52 O U ., 14 13
53 1 O 3 14 13
54 7 5 l O U
55 2 L l O O
56 7 5 1 u O
57 " 5 1 O O,
58 U 1I 11 O
59 " l 11 O
60 , 1 U O
61 u l' l 11 O
62 , n 11 O
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ARITHMETICAL I~STRUCTIONS QlFINED
M[:1-LOC. MU MIU M2A M28 M3A M3u M4A M4B SMl S112 Srl3 $1"14 N12 M3~

O O O O O O O O O O O O O 15 15
1 O O O O O O O O O O O O 15 15
2 O O O O O O O O O O O O 15 15
3 O O O O O O O U O O O O 15 15
~ O O O O O O O O O O U O 15 15
5 O O O O O O (J O O O O O 15 15
6 O U U U O O O il U O O O 15 15
7 O O O O O O (I U O " il U 15 15
8 O O O O " O O O " O U O 15 15
9 O O O J O O O O O O O O 15 15

10 O O O O O O U O U O O O 15 15
11 O O O O O O U n O O O U 15 15
12 O O O O O O o il O O O O 15 15
13 O O O O O U C o U o O o 15 15
1~ O o o O " O O O O O il O 15 15
15 O " O O O O U o O O O o 15 15
1b O " U U il o 'l L " O u U 15 15
17 O o O O o O o o O U " U 15 15
18 O O O U O O O U O O U O IS 15
19 O O O O O O O U O U o o 15 15
20 O O O O O O o U o O o (I 15 15
21 O o O O O O O O O O .1 J 12 12
22 O O O Q O O o C n O O O l 15
32 O O O O U O u U O fl n O 15 15
33 O O O O O O fl O U O " J l'. 15
3~ O O O O il O O O O O O O 15 15
35 O O O O O O O O O O u O 15 15
3b O O O O O O O O n U u " 15 15
37 O O u O O O o n O o " 15 15
38 O tl U o o

"
u "

, o l' 15v
39 n o n n O II n O

" " O n l'; 15
~o O <,

"
n n O " o 1'; 1';

"l I
"

1< '5

"' 1 ,J l'
"

fl fl O " l 15
"3 L l l'.. u " il 15 15
~q n l'
50 t 1 l t l l ,

"51 l n I l
,

~
,

b•
52 n l l l O l 2 2 I q "53 l l l I 2 • "5" O I l l l 1 l •55 O r, l l l " ? Q

"56 O O ) I I l'
57 O O O O " 11 l 11 1~ 1';
58 O t " " l ~ ,

~

59 ,
l~ l'

60 " l 3 ~ 3 y 9
61 • 1<
6? r lJ " "

t~ 15
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ACCUMULATOR INsTRUcTIUNS LJEF I r~[D
MEM-LOC. STROBE I/O WRITE READ CLEARI SET! CLEAR2 SET2

O O O O O O O O
1 1 O O O O O O
2 1 O O O O O O
3 1 O O O O O O, 1 O O O O O O
5 1 O O O O O O
6 1 O O O O O O
7 I O O O O O O
6 1 O O O O O O
9 1 O O O O O O

10 1 O O O " O O
11 1 O O O O O O
12 1 O O O O O O
13 1 U O O t' O O
l' 1 O O O O O O
15 1 ,J O O " O O
16 1 O O U O O O
17 1 .) O U O O O
16 l J Ii " U n O
19 l u O " " 1I O
2u 1 u O u O J
21 l , l l C O o
22 l I O U o O l
32 o O l' o 1 o
33 o J o U n O O
3' O J U O 1I O O
35 I] I <, o l' D O
36 u I O l , O O
37 l1 " O " n O 1I
3A O u [ I Il O
39 u o n O
'O O u < C O O
'] u " l' U
'2 O l' o "'3 D O r o J,. u " " O O,. l ' , 1I l o O
50 l u l l' , U
51 l l 1 1 v u U
52 ] l l l U
53 l l l l1 O
5' l

"
O l v

55 l \ , r o
56 l , U
57 l l
58 ) J I, I]

~y l
bU l
61 Ilb,

"
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110 INSTHUCTrOrlls DEFIJJEO
HEH-LOC. SETF CLEARF SELECT [3uF ~ J\lJ[)I{. $TROOL I-REG. EI~AULE EOR ENABLE EAB

O O O O U O O
l O O O O O O
2 O O O O O O
3 O O O O O U
4 O O O O O O
5 O O O U O O
6 O O O O O O
7 O O O O O O
O O O U O O O
~ O O O O O O

la O O O O O O
11 O O O U O O
12 O U O O O O
13 O o o o o o
14 o o J u o o
15 o o o o o O
16 o o o o o O
17 o ,] U u o o
18 o O ,) l' O O
U o O 0 l. O o
20 O o O O
21 O o O " O o
22 O o O o O O
32 o o " O O o
33 o o o o o o
34 U ,)

"
fl O O

35 O o ,J o o O
'6 O J • o O
37 O o " o o o
3~ J o o o
3', o o ,) o
40 O U o ,)
<, u O
42 <l J O
4 o o
44 O O
4q O U o
5 o 1I O O
"1 l II o
52 o o o o
5' o o O o
5. o o o o
55 o u o
" " U
"7 o o
'H O O

"" J
bO U U o
(.1 f 'J
(,< o o ,)
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OUTPUT - TH f\[~SFEH IIJSTHUCTIUI~S UEFHJED
MEM-LOC. TRANSFER INHIBIT CLOCK OI\TI\-HEI\DY TR I\I.ISFEH -C ODE SOURCE

O O O O O O
l O O O O O
2 O O U O O
3 O C U U O
4 O O O O O
5 O O D O O
6 O

"
c' D O

7 O D O O O

" O c' O " O
9 O O O O O

lO O O " O O
11 O U O O O
12 O U O G O
13 O U C U O
14 O O O O O
15 O U " O O
16 O

" " O O
17 O O n U O
Id O o O O O
19 C "

,
O O,

20 O " O U O
21 O " r, O O
22 O f, O n O
32 O U O O O
33 O O Il U O
34 l " u U O
35 1 l l O O
36 l l l 1 O
37 1 l l 3 O
38 l l 1 I O
39 l 1 1 " O
40 l 1 l , O
41 l O O
42 l J " O

"' l ,J O
44 1 " l" O O
49 O n u O O
50 O " U O O
51 O U U O O
52 O n C U U
53 O O U O
54 O Il U I) O
55 O O O
56 O U O
57 J " O
58 'J u U
59 O O
60 O U
61 O .1 O
62 O U O
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AU TO R: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: (POWER PROFILE (VER.l) OR SINGLE PULSE OR CROSS CORRELATlON)
FILE-NAME (NORD 10):GP8:DATA ANO MULTI PULSE

PROGRAM DESCRIPTlON:

CROSS CORRELATION
OATA CHANNEL 1

.., N-L-l

Re[KL,~=~ (X;+(N+O-l)(r-l)xi+S+L+(N+O-l)(r-l)+ Yi+(N+O-l)(r-l)Yi+S+L+(N+O-l)(r-l)
i=O

D~TA CHANNEL 2

[
l N-L-I

Im KL,~ =~ (Xi+S+L+(N+O-I)(r-I)Y;+(N+O-I)(r-l)- Xi+(N+O-l)(r-l)Yi+S+L+(N+O-I)(r-l»)
i=O

WHERE N=NO. OF SAMPLES I, RArlGECELL
L=O,l,2 •...• P P~N-l

S=SAMPLE OIFFERENCE BETWEEN THE TWO SETS OF O~TA

O=OVERLAP FACTOR (= I FOR NO OVERLAPP ING ANO '" O FOR OVERLAPPI NG)
r=I,2, ... ,M RANGECELLS FOR TIME AVERAGE

MUL TI PULSE

OATA CHANNEL l RP{KL,~ XS+r-lXS+L+r-I+ YS+r-lVS+L+r-l

OATA CHAI,I~EL Imf' l ' X Y. +l+r _ ->1", l S+r-l S+l+r-l

'F •

FFf RF

[

EN Is t AND 2nd PULSE

J N_1 SAf'?LE D!STA~r[ 1.[' I st AllO Nth PULSE

START ADDRESS FOR PROGR
PROGRAM- MFMORY lOCATION<; USEO
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I

AU TO R: TERRANCE HO DATE: 6/8/80

PROGRAM NAM E: (POWER PROFILE (VER. I) OR SINGLE PULSE OR CROSS CORRELATION)
FILE-NAME (NORD 10): GP8:DATA AND MULTI PULSE

PROGRAM DESCRI PTI ON:

OATA CHANNEL I

DATA CHANNEL 2

POWER PROFILE

ZERO LAG ESTIMATlON

MEAN VALUE ESTIMATlON

N-l
K _"(X2 + y2
r -L:- i+(N+D-I)(r-l) i+(N+D-I)(r-l)

i =0

N-I
Mr =~(X;+(N+D-I)(r-l)+ Yi+(N+D-I)(r-l)

i=O

WHERE N=NO. OF SAI·IPLES HI RANGECELL
D=OVERLAP FACTOR (=1 FOR NO OVERLAPPING AND~O FOR OVERLAPPING)
r=I.2 •...•MRANGECELLS FOR TIME AVERAGE

SINGLE PULSE
DATA CHANNEL l

[ 1
N-L-I

Re KL•r =) (X;+(N+D-I)(r-I)Xi+L+(N+D-I)(r-I)+ Yi+(N+D-I)(r-I)Y;+L+(N+D-I)(r-I»
; =0

DATA CHANNEL 2

[ j 'lll
Im KL - - (X.

,r 4- l
; =0

N+ l) r I)Yi+tN+D-I)(r-I)- Xi+(N+D-l)(r-I)Y;+L+(N+D-I)(r-l)l

WHERE N=NO. OF SAlIPLES II PANGErHL
L=O.1.2, ••P <":N·l

"=OVE~ AP FAt G • rOR NO OVFRLAPPING AND~O FOR OVERLAPPING)
r'l, Z• • ,'1 PING" ELl' FOR TlIor AVERAGE

START ADDRESS FOR PROGRAM: l

PROGRAM- MEMORY LOCATIONS USED: I - 26. 32 - 44. 49 - 62
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AU TO R: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: (POWER PROFILE (VER.1) OR SINGLE PULSE OR CROSS CORRELATION)

FILE-NAME (NORD 10): GP8:0ATA AND MULTI PULSE

PROGRAM OESCRI PTlON:

WHERE S'JO.J 1.J2•··· .JIl _2

L,J
1
-S.J

2
-S •.••• J

N
_

1
-S WITH THE RESTRICTION L""O

r,1.2 •.•.•M RANGECELLS FOR TIME AVERAGE

RESTRICTlONS

POWER PROFILE: MINIMUiI NO. OF SAHPLES IN RANGEDATA: l

SINGLE PULSE: I~INIMUM liO. OF SAMPLES IN RANGEDATA: l

MINIMUI~ NO. OF LAGS IN RANGEDATA: 2

CROSS CORRELATION: MIIIII~UM 110. OF SAMPLES IN RANGEOATA: l

MIIlmUM 110. OF LAGS IN RAIlGEOATA: 2

MULTI PULSE: MINIMUM NO. OF ELEMENT PULSES IN PULSE GROUP: 2

MAXIl~UI~ NO. OF ELEMENT PULSES IN PULSE GROUP: 4

NOTES--
i. This prografTl ilssurne5 th~t the start öddresses of the buffer and result memor;es

are z ro
2. The number ef start cnmnU4e. rtotH'ltp.'i is pl'Jced aftet" the last data sample in

th~ r~ ",,1 t Of ; 'Th ~ tl,p rp"l ;,nrl ilTlaginary parts of this location

will contal" thp nu.:thc'r ef ~ art computes counted as a negative number.

3. The locatlOn tOr' the number OT .. t, rt tamputes counted must be included in the

number of 64 BIT W{lrd> fOr the ()MA tran<;fpr. lP total number of samples computed+l

(fal'" nllmb,.r ()f c;t~rt COt'lPUtc<: r1untpl'1)

4. Th,. S tu o; 1(:\ ( nt .. e.red out before the data to the camputer.

START ADORESS FOR PROGRAM·
PROGRAM- MEMORY LQCATlONS USEO:
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO DATE: 6/B/BO

PROGRAM NAME: (POWER PROFILE (VER.1) OR SINGLE PULSE OR CROSS CORRELATION)
FILE-NAME (NORD 10): GPB:DATA AND MULTI PULSE

PROGRAM OESCRIPTlON:
NOTES (CONTINUED)
5. With the Cross Correlation program only half of the correlation function can

be obtained.

6. With the f~lti Pulse program the zero lag is not computed, therefore to calculate
the number of lags computed use the formula: N(N-l}/2 where N is the number
of element pulses in pulse group.

7. All X. y samples must be placed contiguously in the buffer memory and all samples

are written contiguously in the result memory.

8. In this scheme only one routine from the Power Profile, Single Pulse or Cross

Correlation combination may be chosen as the first routine to be computed. The
Multi Pulse routine ;s always camputed secand. The experiment must a150 be

designed 5uth that the data, no;se and calibration samples from one of the
"combination" routines be computed first and then the data, noise and calibration

samples of the Multi Pulse routine second. Of course the data, noise and

cal ibration samples of a particular routine may be computed in any order. The

parameters for the first routine are indicated by PROG 1, likewise PRaG 2, for
the second routinp in the PARAMFTrR field.

HOW TO GET THE ROUTINES
FDR PROG l: POWER PROFIl E DErINE APBRS(13)=0

SINGLE PULSE: DEFINE APBRS(II)=O
CROSS CORRELATION: DEFINE APBRS(13)ID AND APBRS(II)10

START ADDRESS FOR PROGRAM:
PROGRAM- MEMORY LOCATIONS USED:
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I

AUTOR: TERRANCE HO DATE: 6/B/BO

MULTI PULSE:

PROGRAM NAME: (POWER PROFILE (HR.I) OR SINGLE PULSE OR CROSS CORRELATION)
FILE-NAME (NORD 10): GPB:DATA AND MULTI PULSE

PROGRAM DESCRI PTI ON:

EXECUTION TIMES FOR PROGRAMS

POWER PROFILE: (19+Z(RI+RZ+R3))xO.1666667 usee N=I

SINGLE PULSE AND CROSS CORRELATION:
(I3+(ZN+(L(I-L)/Z)+N(L-I)+I)(RI+RZ+R3))xO.I666667 usee N~Z, L<>Z

WHERE N=NO. OF SAMPLES IN RANGECELL
L=NO. OF LAGS IN RANGECELL
RI , RZ' R3 =NO. OF RANGECELLS FOR DATA, NOISE AND CALIBRATION

(1l+(N(N+I)/Z+I)(RI+RZ+R3))xO.1666667 usee N:;'Z

WHERE N=NO. OF PULSES IN PULSE GROUP
RI , RZ' R3 =NO. OF RANGECELLS FOR DATA, NOISE AND CALIBRATION

TOTAL TIME = IME'roQG ) + TIME(rROG Z) + 1.5000003 usee

START ADDRESS FOR PROGRAM:
PROGRAM- MEMORY LOCATIONS USEO:
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO DATE: 6/B/BO

PROGRAM NAME: (POWER PROFILE (VER.l)
FILE-NAME (NORD 10): GPB:DATA

DR SINGLE PULSE OR CROSS CORRELATIDN) AND
MULTI PULSE

REGISTER NAME

SAR
DATAI REGISTER, APB
APB RS(15)

APB RS(14)

APB RS(13)

APB RS(12)

APB RS(l1)

APB RS(lO)

APB RS(9)
APB RS(B)

APB RS(7)

APB RS(6)

APB RS(5)

APB RS(4)

APB RS(3)

APB RS(2)

APB RS(I)

REG ISTER ADDRESS

4

6

16,15

16,14

16,13

16,12

16,11

16,10

16,9

16,B

16,7

16,6

16,5

16,4

16,3

16,7

16,1

PARAMETER

START ADDRESS OF PROGRAM
NO. OF 64 BIT WaR OS FOR DMA TRANSFER
NO. OF SAMPLES-l IN RANGECELL (DATA
AND NDISE AND CALIBRATIDN) PRaG 1
NO. OF RANGECELLS-l FOR TIME AVERAGE
(DATA OR NOISE OR CALIBRATION)
CaMPUTED 15 t PRaG 1
NO. OF LAGS-l IN RANGECELL (DATA
AND NOISE AND CALIBRATION) PROG 1
RANGECELL INCREMENT (=1 FOR NO OVER-
LAPPING OF RANGECELLS) PROG 1
START ADDRESS OF 2nd FIELD-START
ADDRESS OF 1st FIELD PRaG 1

SAMPLE INCREMENT PRDG I/RANGECELL
INCREMENT PROG 2 (MUST=I)
TEMPORARY STORAGE
NO. OF RANGECELLS-l FOR TIME AVERAGE
(DATA OR NDISE OR CALIBRATIDN)
COMPUTED 2nd PROG l
NO. OF RANGECELLS-l FOR TIME AVERAGE
(DATA DR NOISE OR CALIBRATION)
COI'IPUTED 3rd PROG 1

NO. OF PULSES-l IN RANGECELL (DATA
AND NOISE AND CALIBRATION) PROG 2
NO. OF RANGECELLS-l FOR TIME AVERAGE
(DATA OR NDISE OR CALIBRATION)
COMPUTED 4th PROG 2
NO. OF RANG,CELLS-l FOR TIME AVERAGE
(DATA OR NOISE OR CALIBRATION)
COMPIJTED 5th PROG 2
NO. OF RANGECELLS-I FOR TIME AVERAGE
[OITA OR NOlSE OR CALIBRATION)
C0MPUTED 6th PROG 2
SAMPLE DISTANCE BETWEEN 3rd LAST AND
Isl PULSE
5AMPLE DISTANCE BETWEEN 2nd LAST
MJD Ist PlIlSE
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO DATE: 6/B/BO

PROGRAM NAME: (POWER PROFILE (VER.l) OR SINGLE PULSE OR CROSS CORRELATION) ANO
FILE-NAME (NORD 10): GPB:DATA MULTI PULSE

REGISTER NAME REG ISTER ADDRESS PARAMETER

APB RS(O) 16,0 SAMPLE INCREMENT BETWEEN LAST
AND 1st PULSE

APM RS( 15) 17,15 RANGECELL INCREMENT (=NO. OF LAGS
COMPUTED) PROG 1

APM RS(14) 17,14 INCREMENT (=1)
APM RS(13) 17,13 TEMPORARY STORAGE
APM RS(O) 17,0 INCREMENT FOR TRANSFER PROGRAM (=1)
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: (POWER PROFILE (VER.2) OR SINGLE PULSE OR CROSS CORRELATION)
FILE-NAME (NORD 10): GP9;OATA AND MULTI PULSE

PROGRAM DESCRI PTIDN:

DATA CHANNEL l

DATA CHANNEL 2

DATA CHANNEL l

DATA CHANNEL 2

POWER PROFILE N-l 2 2
ZERO LAG ESTIMATlON Kr =~(Xi+(N+D-l)(r-l)+ Y;+(N+D-l)(r-l))

i=O
N-l

MEAN VALUE ESTIMATlON Mr =~(Xi+(N+D-l)(r-l)+ Yi+(N+D-I)(r-l)l
i=O

N-l
MEAN VALUE X ESTIMATlON N -,XX,r -L:- i+(N+D-I)(r-l)

i =0
N-I

MEAN VALUE YESTIMATIDN Ny,r =~Yi+(N+D-I)(r-I)
i=O

WHERE N=NO. OF SAMPLES IN RANGECELL
D=OVERLAP FACTOR (=1 FOR NO OVERLAPPING AND,;D FOR OVERLAPPING)
r=I,2 •... ,M RANGECELLS FOR TIME AVERAGE

SINGLE PULSE
DATA CHANNEL l

Re[KL,~ =Ns>-l (X i+( N+D-l) (r-l )X i+L+( N+D-I)( r-l) + yi'( N+D-l) (r-l) yi+L+(N+D-l) (r-l l)
1=0

DATA CHANNEL 2

[ }
N-L-l

lm KL,r =~ (X;+L+(N+D-l)(r-I)Yi+(N+D-l)(r-l)- X;+(N+D-l)(r-I)Yi+L+(N+D-l)(r-l))
;=0

WHERE N=NO. OF SAMPLES IN RANGECfLL
L=O.1.2 •...• P P:s:;.N-l

D=OVERLAP FACTOR (=1 FOR ND OVERLAPPING AND,;O FOR OVERLAPPING)
r=I,2, ...•~ RANGECELLS FOR TINE AVERAGE

START ADDRESS FOR PROGRAM: l

PROGRAM- MEMORY LOCATIONS USED: l - 26, 32 - 44, 49 - 62



- 144 -

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

PROGRAM NAME: (POWER PROFILE (VER.2) OR SINGLE PULSE OR CROSS CORRELATION)
FILE-NAME (NORD 10): GP9:DATA AND MULTI PULSE

PROGRAM DESCRIPTION:
CROSS CORRELATION

DATA CHANNEL l

[
1 N-L-l

Re KL'1=~ (X;+(N+D-I)(r-l)X;+S+L+(N+O-l)(r-l)+ Y;+(N+O-l)(r-l)Y;+S+L+(N+D-l)(r-I))
1=0

DATA CHANNEL 2
~ 1 N-L-l

ImlKL,rj=:> (X;+S+L+(N+D-l)(r-l)Y;+(N+D-l)(r-l)- X;+(N+O-l)(r-l)Y;+S+L+(N+D-l)(r-I))
1=0

WHERE N=NO. OF SAMPLES IN RANGECELL
L=O.1.2 •...• P P~N-l

S=SAMPLE DIFFERENCE BETWEEN THE TWO SETS OF DATA
D=OVERLAP FACTOR (=1 FOR NO OVERLAPPING AND..O FOR OVERLAPPING)
r=I.2 •...•MRANGECELLS FOR TIME AVERAGE

MUL TI PULSE

DATA CHANNEL l Re[KL,0= XS+r-lXS+L+r-I+ YS+r-lYS+L+r-l

DATA CHANNEL 2 Im(KL.J = XS+L+r-lYS+R-l- XS+r-IYS+L+r-I

LET JO=POSITION OF 1st PULSE
Jl =SAMPLE DIFFERENCE BETWEEN 1st AND 2nd PULSE

.
JN_l =SAMPLE OIFFERENCE BETWEEN 1st AND Nth PULSE

START ADDRESS FOR PROGRAM:
PROGRAM- MEMORY LDCATlONS USED:
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO

PROGRAM NAME: (POWER PROFILE (VER.2)
FILE-NAME (NORD 10): GP9:0ATA

PROGRAM DESCRIPTION:

DATE: 6/8/80

OR SINGLE PULSE OR CROSS CORRELATION)
AND MULTI PULSE

WHERE S~JO,JI,J2'··· ,JN_2
L~JI-S,J2-S, ... ,JN_I-S WITH THE RESTRICTION L~O

r~I,2, ... ,M RANGECELLS FOR TIME AVERAGE

RESTR ICTIONS
POWER PROFILE: MINIMUM NO. OF SAMPLES IN RANGEOATA: 1

SINGLE PULSE: MINIMUM NO. OF SAMPLES IN RANGEOATA: 1
MINIMUM NO. OF LAGS IN RANGEOATA: 2

CROSS CORRELATIDN: MINIMUM NO. OF SAMPLES IN RANGEOATA: 1
MINIMUM NO. OF LAGS IN RANGEOATA: 2

MULTI PULSE: MINIMUM NO. OF ELEMENT PULSES IN PULSE GROUP: 2
MAXIMUM NO. OF ELEMENT PULSES IN PULSE GROUP: 4

NOTES
l. This program assumes that the start addresses of the buffer and result memor;es

are zera.

2. The number of start computes counted is placed after the last data sample in
the result memory. Therefore the real and imaginary parts of this location
will contain the number of start camputes counted as a negative number.

3. The location for the number of start camputes counted must be included in the
number of 64 BIT words for the OMA transfer, ie total number of samples computed+l
(for number of start camputes counted).

4. The Status and Contral words are transferred out before the data to the camputer.

START AODRESS FOR PROGRAM:
PROGRAM- MEMORY LOCATlONS USED:
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: (POWER PROFILE (VER.2) OR SINGLE PULSE OR CROSS CORRELATION)
FILE-NAME (NORD 10): GP9:0ATA AND MULTI PULSE

PROGRAM DESCRIPTION:

NOTES CONTI NUEO
5. For the Power Profile program in a particular rangecell the zera lag estimatian

K and M are camputed first and the mean value estimatian MX and My second.r r ,r ,r
6. With the Cross Correlation program on1y half of the correlation function can

be obtained.

7. With the Multi Pulse program the zera lag is not camputed. therefore to calculate
the number of lags camputed use the formula: N(N-l)/2 where N ;s the number
of element pulses in pulse group.

8. All X, Y samples must be placed contiguously in the buffer memory and a'1 samples
are written contiguously in the result memory.

9. In this scheme on1y one routine from the Power Profile, Single Pulse or Cross
Corre1ation combination may be chosen as the first routine to be computed. The
Multi Pu1se routine is a1ways computed second. The experiment must a1so be
designed such that the data, noise and ca1ibration samples from one of the
"combination" routines be computed first and then the data, noise and ca1ibration
samp1es of the Multi Pu1se routine second. Of course the data, noise and
ca1ibration samples of a particu1ar routine may be computed in any order. The
parameters for the first routine are indicated by PROG l, 1ikewise PROG 2, for
the second routine in the PARAHETER field.

HOW TO GET THE ROUTINES
FOR PROG l: POWER PROFILE: DEFINE APBRS(13)=0

SINGLE PULSE: DEFINE APBRS(11)=0
CROSS CORRELATION: OEFINE APBRS(13),0 AND APBRS(II),O

START AC'DRESS FOR PROGRAM:
PROGRAM- ~ EMORY LOCATlONS USED:
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IMICRO-PROGRAM FOR OIGITAL CORRELATOR I
AUTOR :TERRANCE HO OATE: 6/8/80

PROGRAM NAME: (POWER PROFlLE (VER.2) OR SINGLE PULSE OR CROSS CORRELATION)
FILE-NAME (NORD 10): GP9:DATA AND MULTI PULSE

PROGRAM DESCRIPTION:

EXECUTION TIMES FOR PROGRAMS

POWER PROFILE: (19+(2N+I)(R l+R2+RJ ))xO.1666667 usee N;;<1

SINGLE PULSE AND CROSS CORRELATION:

(13+( 2N+( L( l-L )/2 )+N( L-I )+1)( RI+R2+RJ ))xO. 1666667 usee N"" 2. L"" 2

WHERE N=NO. OF SAMPLES IN RANGECELL
L=NO. OF LAGS IN RANGECELL
RI , R2, RJ =NO. OF RANGECELLS FOR DATA, NOISE AND CALIBRATION

MULTI PULSE:

WHERE N=NO. OF PULSES IN PULSE GROUP
Rl , R2, RJ =NO. OF RANGECELLS FOR DATA, NOISE AND CALIBRATION

TOTAL TIME - TIME(PROG l) + TIME(PROG 2) + 1.500000J usee

START ADJRESS FOR PROGRAM.
PROGRAM- MEMORY LOCATIONS USED:



- 148 -

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

PROGRAM NAME: (POWER PROFJLE (VER.2) OR SINGLE PULSE OR CROSS CORRELATION) AND
FILE-NAME (NORD 10): GP9:DATA MULTI PULSE

REGISTER NAME REG ISTER ADDRESS PARAMETER

SAR 4 START AOORESS OF PROGRAM
DATA I REGISTER, APB 6 NO. OF 64 BIT WO ROS FOR OMA TRANSFER
APB RS(15) 16,15 NO. OF SAMPLES-I IN RANGECELL (DATA

AND NOISE AND CALIBRATION) PROG 1
APB RS(14) 16,14 NO. OF RANGECELLS-I FOR TIME AVERAGE

(DATA OR NOISE OR CALIBRATION)
COMPUTEO 1st PROG l

APB RS(I3) 16,13 NO. OF LAGS-1 IN RANGECELL (DATA
AND NOISE AND CALIBRATION) PROG l

APB RS(12) 16,12 RANGECELL INCREMENT (=1 FOR NO OVER-
LAPPING OF RANGECELLS) PROG l

APB RS(Il) 16,11 START ADORESS OF 2nd FIELD-START
AODRESS OF 1st FIELD PROG l

APB RS(10) 16,10 SAMPLE 1NCREMENT PROG l/RANGECELL
INCREMENT PROG 2 (MUST=l)

APB RS(9) 16,9 TEMPORARY STORAGE
APB RS(8) 16,8 NO. OF RANGECELLS-1 FOR TIME AVERAGE

(DATA OR NOISE OR CALIBRATION)
COMPUTEO 2nd PROG 1

APB RS(7) 16,7 NO. OF RANGECELLS-1 FOR TIME AVERAGE
(DATA OR NOISE OR CALIBRATION)
COt1PUTEO 3rd PROG l

APB RS(6) 16,6 NO. OF PULSES-1 IN RANGECELL (DATA
AND NOISE AND CALIBRATION) PROG 2

APB RS(5) 16,5 NO. OF RANGECELLS-1 FOR TIME AVERAGE
(DATA OR NOISE OR CALI8RATION)
COMPUTEO 4th PROG 2

APB RS(4) 16,4 NO. OF RANGECELLS-I FOR TIME AVERAGE
(DATA OR NOISE OR CAL1BRATION)
COt1PUTEO 5th PROG 2

APB RS(3) 16,3 NO. OF RANGECELLS-I FOR TIME AVERAGE
(DATA OR NOISE OR CALIBRATION)
COMPUTEO 6th PROG 2

APB RS(2) 16,2 SAMPLE OISTANCE BETWEEN 3rd LAST AND
Is t PULSE

APB RS(I) 16, l SAMPLE OISTANCE BETWEEN 2nd LAST
AND Ist PULSE
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IMICRO-PROGRAM FOR DIGITAL CORRELATOR I
AUTOR: TERRANCE HO DATE: 6/8/80

PROGRAM NAME: (POWER PROFILE (VER.2) OR SINGLE PULSE OR CROSS CORRELATION) AND
FILE-NAME (NORD 10): GP9:DATA MULTI PULSE

REGISTER NAME

APB RS(O)

APM RS(15)

APM RS( 14)
APM RS(13)
APM RS(O)

REG ISTER ADDRESS

16,0

17,15

17,14
17,13
17,0

PARAMETER

SAMPLE INCREMENT BETWEEN LAST
AND 1st PULSE
RANGECELL INCREMENT (;NO. OF LAGS
COMPUTED) PROG 1
INCREMENT (=1)
TEMPORARY STORAGE
INCREMENT FOR TRANSFER PROGRAM (;1)
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