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J. t·l'rRODUCTJ UN ·-·-------·-

This technical notc describes the programs proposed for performing 

a mesospheric experiment. We show the measurement schemes selected 

and the actual program implementation; and the correlator and 

radar controller programs. 

The program at th~ EROS level has not been developed yet; this will 

be done hy the EISCA'l' stnff in the near future. 

l - MEl\SUREMENT SCIIEMB 

Groups (rom differcnt countries proposed mesospheric experiments 

whi~h wcrc in general very similar though there were minor 

diffcrences as to thc need to measure clutter. 

Mcsospheric mcasurcments nccd a good height resolution ("··2 km). 

For that rectson we huvc to use very shor.t transmission pulses 

{. 20 lJ sc/c) or C:irkcr-code:d pulses. 'l'he theoreticul instantaneous 

signal-to-noise ratio is very 3 -4 low (10- - 10 for 20 µsec pulses) 

and thercfore thc lntegr~tion time will be very long. The theoretical 

mcsosphcric spectrum wi ll he ·,1ery narrow and so we cannot use the 

ordinary multi-pulse modt~ to mcasure it. Instead we propose to 

calculate thc cort:elution fnnct.i.on from pulse to pulse. Figure 1 

explains this tcchniquc. 

rl'he transmitter sends tlie (in3t puJ.se at time t ·- 0 and the 

receiver takes successive samples from diffcrcnt altitudes 

s 1 ,
1 

, s 1 ,, , ...• s 1 ,'i\ whcre the subscript 1 refers to the 
\] \") J. 

• k n 
firsc pulsc, and Lhe subscr.ipt i\. fl~fers to the .i'th altitude. 

l. 

The second tr .. 1nsmission occurs aftcr a few rnilliseconds and the 

receiver is opcned to L; ke ncw data C ,..>2 Il• I I:~ 
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hftr}r C puL;f:•.;; arc transmitted the buffer 1rn:mory '.vill be commuted 

and tlie corrc·L1t1>r will c.:ilculate the corrclation functions for 

each alt.i.tuJc ·-
G-k 

= r. S . S . k A . 1 J,A. J+, . 
]== .l l 

0 ~ k ~ G-1 

The different correlation functions for different blocks of data 

will be avcragcd to give an estimate of the desired correlation 

function · -
p 

<p (k)> 
A .. 

= ): .pP (k) 

l 
l\. 

l p= l 

The averngc of this cstimate is then given by ·-

< < f) A ·: ( k ) > > -· 
l 

PA. (k} + P
8

o{k} + PCl 15(k) 
1 

:ö(k) = 1 for k=O 
= 0 for kiO 

where P
0 

is the powcr o[ thc background noise and PC 1 the power of 

the clutter; PA. (k) r0presents the correlation function of the 
l 

medium so thal 1Jl\. (0) represents the power in the ionic and electronic 
1 

purt of., the analysed handwidth and Pr\ (k) for k!O the correlation 
. i 

function corresponding to the ionic part of the spectrum. 

The term duc to background noise only pcrturbs the first point in 

the correlation function as the bundwidth of the noise is much larger 

than the bandwidth of the measured signal {N.D. a good height 

resolution requircs a chort pulse and hence a wide receiver bandwidth). 

'rhe third term is due to clutter rec<.:ivc:,] from gn~ater .altitudes, 

as show n in F i q . 1. 

The first clutter--to-noisc ratio,Cl1 /n, is --10- 2 for the typical 

experiment using a 4 msec pulse-repetition-rate anda 20 µsec pulse. 

1 · ' r,] IT> • .10- 7 - 1 o-9 A th 'l'h!~ seconc. clutter:-to--nO.lS(: rat10, '-· ,1 , L)r .1:-.; ·v •• • S e 
" 

typical signal-to-noisc ratio is 10--J - 10- 4 it is only necessc1ry 

to rr-.?m0vc-- clutt.cr .f.rorn tl:·." firr_;t hei«]ht . .Cnde·ecl, as t.lv:? ion:lc nar: 
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c;{tr.:ipolatN1 f roH, thc other lr.iqs, but. in. order to normalise the 

cl a ta co r r ec t· 1 ·:.: i t i s n e c c s !3 o. r y t o mc as ur e t h c f i r s t po i n t. A t t h i s 

sta(Jf:~ it. is not c(::·rtain ,.,,11icl1 method ir3 better and so the propose<l 

scheme of mcasurcmcnt nllows the co~relation function to be determined 

with or without the removal of clutter·. The same correlator program 

can be used in both cases. and only the radar controller program 

need be changed. 

a) The~·ulse __ scherne without clutter me.asurement 

The measurement scheme is plotted in Fig. 2. The pulse-repetition

period will be typico.lly 4 mscc which gives an available bandwidth 

of 250 Hz for thE:! mE)asured spectrum, as the receiver provides 

both quadr.:i~ure components. The spectial resolution depends on the 

number of lags meös1.1rcd and will probably be a few Hz. 

F'or a 4 mse·c rcpr.!tit.ion pc~riod, t.he first clutter comes from a 

height of 600 - 700 k:n. Calibration and background noise are 

measure.c.1' immedi1.1t2ly before the next pulse is transmitted. If 

clutter is ne:glec:tcd t.he:;;e measure:ments of the calibration signal and 

the backgrouncl noi!:~r:: ,11low us to normai"ise the total scatte1:ed 

power correctly iD ord~r to measure the component due to the electrons. 

When clutter is too strong, however, extrapolation must be used 

to estimatc the first point of thc correlatioi functi~n for the 

ionic part of the spectrum. 

rro tn a k e f u 11 l 1 se o f t h c c n p ci l.J i 1 i t i e s . o [ t h e t r ans m i t:t e r a t le as t 

two frequencies will bf! used, and .the pulscs will probably be 

Barker-coded. The Darker codes ameiiorrite the instantaneous signal

to-noise ratio fcir thc s~me height resblution as before, but the 

secondary lobe effect can be~ serious pr~ble~. Pos~ibly the use 

. -:· 
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b ) T h c u u l s c sch c; u •:: w i l. h c l u t, te r me as u r cm en t 
- ...... ····---- .... ·-------· -·-·-· ··-- -------·- ·------···----.. ·- -· ------·-·---

\•!c~ proj_ 1 0::;c ~ ;-: i:np le schcme ·of mensuremen t wh ich permi ts us to obtnin 

c· v c· r y o l h e r o r ( h, r o f c 1 u t t c r ( i. e . C J 1 , C l 3 , C l 5 • • • ). For an i n i t i a 1 

period of, say, 10 seconds the previous scheme of measurement is 

used; for the next 10 seco~ds every alternative pulse is suppressed 

so that the new mode will measure the background noise plus the 

clutter from heights 1, 3, 5 etc. (see Fig. 2). In this scheme 

a third transmitter frequency is used so that the clutter 

measurements can correspond exactly to the mesospheric signal 

measurements. 

In this scheme the tirne resolutions is worse by a factor af two. 

In order to change from one scheme to the other it is only necessary 

to rr~load the TARL/\N program as the correlator program is the 

same in both C3Ses. 

2 - PROGR!\M DESClU PTI ON 

a) Pu_lse _ _g_enerat.ion __ (r.rl\RLJ\N) 

The radar controllcr (RC) which controls the timing of the 

transmitted and received pulses does not allow loops inside a 

pro<Jram. J\t thc end of each cyclc of mE·usurcmcnt .. the RC sends a 

"start-compute" signc1l ::o t.h(~ correlator and restarts a new cycle. 

At this stnqe the t.wo halvf1s of thc~ buffer memory are commuted. 

rr h i s mode is · not r r:.~ a 11 y :~ u i. t c:i b 1 e for o n ex p e r i men t mak in g p u 1 se - to

pu l se correlntion mea~ur0m~nts because we havc t9 fill ene half of 

the buffer memory with many ~.,amples corrc~~;ponding to different 

pulses before startiny the calcuL1t.ion and commuting the buffer 

memory. and so wc r;hould not i..:.;end the "st.:1rt-<..~01opute" order before 

filling one half of the buffr·r m•~mory. This implies that the scheme 

i;::: limit.e<1 C:'..i.t:he.r by th(~ ::;i.:~·~· of t!·ir:~ h.Jff(:r rrH:::aory (·1K ·ror.·'eac.h 
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instructions thnt we can program. 

From the sti)ti::tical point of vicw it is desirable to have the 

number of samples much larger than the number of calculated lags. 

This is due to the fact that it is not pos~ible ~o calculate the 

correlation bctween samples in the two· halves of the buffer memory. 

The equations describing the limita~ions·of the buffer and result 

mernory are ·-

{nA + nB + nc) x nF x G = 4096 

nL x "Ax "F + 2nF = 2048 

where nA are the number of sarnples <:=orresponding to different 

a 1 t i t·ude·s 

nB arc the n.umber of samples correspon,ding to the background 

measurements 

nc are the number of samplcs corresponding to the calibration 

meas ur emen ~-:i 

nf are the numbcr of frequencies 

nG are thc numb(~r of pulses transmitted in each cycle and 

nL are the number of lags measured. 

I\ program <Jeneratiiv:J thc 'l'ARLAN instructions for a typical experiment 

is shown in hnnex 1. The pulses are transmitted on two frequencies. 

and two receiver channels tak~ the data separately for 8 signal, 

4 background and 4 calibration samples. This. program gives almost 

optimal f illing öf RC by rri\RLAN ins txuc tions and of the buffer 

mernory by samples. 

In this case 200 pulse-repetition-pcriods are ·used to produc~ each 

correlation function. The lorig f:il.ild(! .on! F4· will be received in 

·Kiruna an<l Sodankylä to mc~sure both the ionic and electronic parts 

of the spcctrurn. 
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'l'lii:; pru<Jram cei1cuL:-1tcs th~ corre.l~tion .function for cach altitude, 

the power for background and calibrati~n (Fig. 2) adding the power 

for all sample~ (see Annex 2), The registers of the APB, APM 

processors must be defin~d in the main program in EROS. 

i\P.8 

l\PI3 

APB 

APB 

API3 

/\PB 

l\PB 

l\PI3 

l\PB 

/\PB 

l\PM 

l\PM 

APM 

Regis ter 
name 

HS (15) 

RS ( 14) 

RS (13) 

RS (12) 

RS ( 11) 

RS ( e > 

ns ( 7} 

RS ( G) 
~ 

RS (5) 

ns ( 3) 

RS ( 15) 

RS ( 14) 

RS ( 0) 

Register Parameters 
address -----

16,15 No. of pulses transmitted - 1 

16,14 No. of range gates - 1 (signal) 

16,13 No. of lags - 1 (signal) 

16 , 12 - .n~s ( 15 ) x RS ( 11) :.. 1) 

16,11 No~ of altitud~s + no. of background 

16, 8 

16,7 

16,6 

16, 5 

16, 3 

17,15 

17,14 

17,0 

samplcs + no. of calibration samples. 

No. of background samples - 1 

No. of c~libration samples - 1 

No. of frequencies 

1 

Address increment betwecn the end of the 

data correspondin0 to one frequency dnd 

the beginning of the data corresponding 

to another. 

R~nge gate incrcment = no. of lags 

for eoc.h c:orrela-ti.on function) 

1 

Increment fur transfer= 1 

I register APB - no. of word8 to transfer+ 1. 
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ii) Prog_ram __ with __ _cohercnt integration (devcloped by Regi Gras) 

The correl~tion function varies slowly in the D region. When the 

tcmporul scp.Jrution between samples from the same altitude is much 

shorter than the correlation time, we can use coherent integration. 

For instance·, ·for a spectrum of 10. Hz bandwidth the correlation time 

is about 0.1 seconds and for this we can always add two successive 

samples at a 4 msec separation. The amplitude of these two samples 

is almost the same due to the high correlation and so the signal

to-noise ratio is irnproved by a factor of 1.41. This technique 

can be very useful for mesospheric measurements. 

Por instance let s1 , s2 , ... SG be the samples for one altitude; 

then the program calculates the correlation function :-
P H 

( k) - ;· -.. - ~ h ~ s 
P • -i:luiai+k w ere ai =j:l i+j 

where II is the number of samples summed coherently. This program 

calculatcs tl10 backJround and calibration powers as in the previous 

cuse (see /\nne:< 3) 

Acknowledgemen t_s 
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ANNEX.'l ---. 
... , . .. .. . . . .. . ._ ..... :· . 

· :)?t:(DQram· to gen~rate .. tne· TARJ:,AN .ins.truc.t~ons for. 200 p.r.p. 
• ! ~• • ' • I,.' 
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t·l0HHHY Lnc ~. t ion ;i1.~o· l\Pl3 

·oo 

01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

Ycs 

RS ( -1 ) = RS ( 6 ) 

Rcload LCRl~ RS(4) 

LCl = LCRl 

--·-~> "/,. 
Reload LCRl 

Rcload LCR2 

Reload LCR3 

Ci\LL SUI3. 
Pulsc-t.o-pulse 

RS ( 4 ) = RS ( 4 ) ~ 1 

RS ( 15) 

RS ( 14) 

RS ( 13) 

Rcloud LCR2 RS·(8) 

Cl\LL POffCR 

Reload LCR2 

C!\LL POWER 

GO TO 

'---? 

GO 'rO O {END) 

Q=Q+RS (12) 

RS ( 7) 

Q=HS(l2)+Q 

Incrementation 
of scan coun t 

Q=Q+Range gate 
increment 

Q=Q+l 

SET FF2 
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··.rr ... , .:.:· (; ,'\ .\ 
.. ,,J •, ~ 

... ' 0 I. () ,.) \) .. ~ .•. :, 
"7 ... , 
• .. , .. (j •.) i) > ··' 
~-~13 ·.~ () ., 1.) .. 
~! •:;• ... () I. ; ,_ 

•H) ::: ,·) .•·. ·'i •, 

.;~ I. .::· l . ; 

;~2 -, J;."': I t) 

43 •' .;:; ! ·:) ·' , 
..:.,~~ ~-' .. ,.) (; 

• L"' -, i: t ~) •.) -'t,.J i .... • 

4,f., ·2 ,, ·t l) 0 
r.:· 

,. 
) () :~ 'i' -"! .I. I ., 

Af.~ 
., i::- ., () t) 
I' .. J ,. 

...... ,;, ~~~ () l ö t) 

~:;o .. , i::- t ,:) () 
I . } 

::; :l ., 
.~~ <) l () () 

\ 
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ARITHMETJ~AL TNRTRUCTIONS ~EFINED 
.MEi t·-LOC. MlA M1B M2A :M::-!B i"l31-\ MSB M-"A ri4B. :=::rtl SM~ 

() 0 0 0 () · () 0 0 0 0 . u 
l () 0 1.) (.) <) () !) •.) Q {) 

2 () () () () () 0 () 1.) 0 () 
.:, 0 () () () 0 <) 0 () 0 () 
4 0 0 0 i) t) 0 0 0 () 0 
5 <.) 0 0 0 l) 0 0 () \) 0 
.,s O O O O t) 0 0 0 u 0 
7 0 0 0 0 0 0 0 0 0 0 
8 0 0 C) . t) (> 0 <) \) t) () 

9 0 0 () 0 0 0 0 () \) .0 
10 0 0 0 0 0 0 0 0 0 0 
l 1 0 0 () <) C) 0 0 0 0 0 
t2 0 0 0 0 0 0 0 0 0 0 
t 3 0 0 () 0 0 0 \,) () 0 0 
:L4 0 () 0 (°) () () 0 () 0 0 
i. 5 0 0 0 1,) () t) 0 0 \) i.') 

:f. 6 () 0 () ,) ~) () 0 (} () () 
17 0 0 0 0 0 0 0 0 0 0 
ta o o o l) o o o o ,.) o 
l 9 () () () 0 0 0 () t) () t) · 

:~o o o o ~) t) o o o o <) 

::·:: :L O O t t I. O c)° . 1. .:) .3 
·:::~ 0 \) I. 1. 1 0 0 t ~! :~ 
~:·: 3 ~"> n 'I. t l o t) l ::~ ·2 
::24 0 0 {) <'> () 0 () \) . (} l) 

· .. ~5 0 t.) 1 t l O O l .-~ 3 
-~~ 6 0 0 <"> \°) 0 0 t) C) ,:) 0 
'27 () () 0 () \) () . (} t) 1.) () 

:~~3 0 () 0 () ,) () 0 0 0 0 
:9 0 0 0 0 0 0 . 0 0 0 0 
~·;o o o o t) o o o (> o c> 
11 0 0 0 0 0 0 0 0 0 0 
;!2 0 0 ,) i.) O O O . 0 0 0 

···,· .. ~ ._.-, 

·:. ·;· 
.. \} 
!-, l 
.. .. i 
·111,:. 

0 
() 

0 

0 
0 
0 
0 

() 
() 

0 
() 

C) 

() 

() 

•.)· 

t) 

0 
0 
() 

{) 

() 

() 

() 

1, 

•."> 
(J 

•.) 

!.) 

1.) 

•.: 
i) 

'I. 
0 
1. 
1. 
() 

~) 

'.} 

0 

t) 

,:, 
() 
.:., 
t) ~. 
4 
t) 

<) 

t) 

1 • .) 

i) 
,:) 

() 

•.) 

\) 

a.) 
i) 

0 
0 
() 

0 
t) 

0 
() 

c) 
() 

() 

,.-~ 

(; 

,···, 

1.1 

· I 

1. 
1. 
0 
•.) 

• .. .I 

.·•·• 
•.• 

-~ 
• .. • . ·~ 
. . i 

0 
(} 

•.) 

{} 

() 

,.) 

~) 

t .. ' 

~ 
•. I 

., ..• 
--~ .... 
,} 

SM:"5 
() 

() 

<) 

() 

<) 

() 

0 
0 
() 

0 
0 
0 
O· 
() 

0 
O· 
0 
0 
\) 

0 
.:) 

.. 
•.J 

/\ 
,I 

0 

,'\ 
·.J 

·i .. , 

·-: 
• .. , -•..i ... 
... ./ . 
•.I 

Srl4 
c) 

() 

\) 

\) 

0 
() 

0 
c) 

() 

<) 

0 
() 

<) 

0 
0 
C) 

() 

() 

,:) 
~} 

() 

. ~. 
() 

() 

•.) 

() 

() 

() 

l) 

() 

,:) 

t) 

;.) 

. ) 

:.) 

:~ 

... .. . : 

' .. 
. .. • 
3 

.~1 :! 
tti 
15 
1. 5 
t.~ 
1.~j 
1.5 
lt~ 
:1. ~:j 

15 
t5 
1.5 
1 i:.
.•• ..:J 

l e:-... , 
1~.; 
15 
t5 
1 ~:j 

t5 
1.2 
1. ~; 

I ,::· 
.• •.J .,. 

1::: 
1 ., 

"-

t r•, ... _ 

l2 ,. ·~·· .... 

-1 i;.• 
l.•.,I 

-1 i:: 
i.· .. I 

1. ~j 
1 .::· ,.,., 

.. ~ 

M:·~,:. 
1. ~~ 
1::-: 
l ~~ 
l. !:; 
1~; 
1t: 
1 ~5 
]. ~i 
1~: 
1~ 
15 
l.5 
15. 
15 
l f; 
., ,::· ... .; 

'-•., 

-~ 
l i:.· • j 

I c;· ...... , 
., '·· .. ,, 
I.~-

',:;• , ... • 

I~· 

l '._;; 
., ~
, •• J 

l !::: 

.1. !::; 

.. • .. , 

I 
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ACt~UM~I .• AT(lR I_NSTRUC.:f 'CONp~·.C\.f~F.'--lNE;D . 
iiEM-LOC. STROBE :l-/0 wr~rrr:: ,:;:EAD. ·ct.E,~f·a .!3E'fl Gt_E,~R:2 SET2 

0 0 ~ 0 0 0 0 0 
1 t O O O Q O 0 
~~ 1. · 0 () l) () () 0 
3 t 0 0 0 0 0 0 
4 1. () C) <) , ) t) 0 
5 t 0 0 0 0 0 0 
~ t O O O O O 0 
7 1. () 0 () () Q 0 
8 t O O O O O 0 
9 1 0 i O O O O 0 

10 1. 0 0 · ~) <) () 0 
11 1 0 0 0 0 0 0 
12 1 0 0 0 0, 0 0 
13 1 0 0 0 Q O 0 
1 4 1. {) () () C) () () 

15 t O O 0 o. 0 0 
16 1 0 0 0 0. 0 0 
17 1 0 0 ·0 0 0 0 
1 B 'I. l t l ·.) Q <) 

l 9 1 0 0 .() () () 1 
20 1 0 0 0 0 0 0 
21 1 1 1 1 j O 0 
22 1 1 1 0 0 0 0 
23 l 1 1 () ·.) 0 0 
24 1 0 0 0 0 0 0 
25 1 t 1 0 t O 0 
:~6 t () 0 ,.) ~) 0 -:"1 

·::_7 0 !) 0 0 \) () C'. 
·~2B 0. i) O ,) \) O i,) 

29 0 O O O 0 0 0 
:10 0 ~) 0 f) 0 0 () 
~H O =."> 0 0 0 () 0 

. :3 2 0 ,_) 0 0 \) 1 0 
~r3 () () () () I) l () 

··.-: -·, 
... , I 

:·~):~ 

. , .. o 
..',) l 

0 
() 

() 

t 
l 
l 
t 
·I 
I. 

1. 
l 

.... 
·.) 

,.'i 
.•. ,, 

•.) 

.;) 

(i 

t 

1 

,.) 

0 
() 

l 
() 

() 

0 
.o 
0 

() 

() 

:) 

l 

i) 

<) 

.. , 

.·, 

. ) 

•). 

t 
() 

r.) 

l 
l 
l 
1. 
t 
t .. .. 
1 

.. 
I. 

l 
,.) 

() 

0 
() 

() 

<.) 

Q 

() 

,.) 

•.) 

(J 

() 

() 

() 
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I/0 INSTRUC'f:CONS t:aEF. ·c NED .. 
MEM~U)f .• SETF CLEARF se:, .. r:: r~ ·:" (~IJF .. ADJJR .. STRO~E I-h'.EG .. ENAI:CLE EitB 1:-NA.BLE E,-:\B 

() () ()' ('i 0 0 0 
:l 0 \) t) () () () 
.... , ... _ () 0 0 0 () 0 
-i 0 l) 0 () ,:) C) ,.1 

4 0 0 0 0 () i) 
i::-
•.J 0 () f) 0 (; 0 
6 -0 0 () () 0 0 
7 () () () () () 0 
:3 l.) 0 () () () 0 
9 0 () •.) \) 0 0 

:t.O 0 () c) ~) i:) () 

11 0 () l) () 0 0 
:1.2 (> () t) , () () 0 
:1.3 0 .. 0 •.) 0 c) 0 
14 0 () 0 () () 0 

15 0 0 () 0 () 0 

16 () 0 ,.) () () 0 
11 0 () () () 0 0 
:LB () () () 0 0 <) 

1.9 () 0 () 0 () 0 
20 () () t) () () l') 

21 0 0 0 () () 0 
22 () 0 () ,.) () () 
..-,·-: 0 0 0 \) 0 (} ... ..., 
24 0 C) 0 0 () () 
.-,a:-
..::....J 0 0 () \J 0 0 
""). 
,!.O 0 () (; \) 0 () 

27 (l 0 () 0 i.) •.) 

28 () () ,:, l) () 0 
29 ()' 0 .:) () () (.) 

30 0 0 () () () () 

:31. () () 0 (') () 0 
7..-, .... , .. <) <) 0 () 0 0 
:3:3 c) () 0 \} 0 C) 

3'+ () 0 () ·-~· () 0 
-.11:· 
•.J...J () 0 {) 0 0 () 

36 () 0 1.) () ,) 0 
:57 0 0 ,.") t"> (,- 0 
~:~ f:) () () ,.) 0 () () -,,. '~., i:) t :t 0 (• '··' 0 
40 () () 1) t."} • ... ' 0 
41 n • .. ) ,·) i. () () 

~,2 1.") ,_) ·.> .·, (j 
~ / 

.· ... , 
:.} .:, '.) 0 '•l • .. ,:":: (j 

l.\4 1"") ··) (1 •") ,:) 

i;~5 () () t) _;· .. () () ... ,. 
~, .. 1:-, () () •.) 0 •;) () 

.t.}7 0 f; () •.) C) 0 
4~~'3 <) 0 t) •.) () 0 
49 .-, 1:) ;.) ' .. ) () () ,,. 

~;o <) () •.) •.) () () 

~H () 0 ,.) 0 •:) 0 

I 



MEM-LOC .. 
0 
l 
... ~ 
,:.,. 
'7 
•.J 

.4 
i:.,., 
6 
7 
f~ 
9 

10 
.11. 
12 
1. :3 
14 
15 
lt, 
17 
18 
:1.·::;· 
20 

,.)··, 
,: ... \J 

24 
2~5 
r:,,, 
.:..ö. 

3:1. 

.. .., .... 
,.1-..J 

.... ···~ 

- ,19 -

OUTPU'T- ·ri::.:AN.SFEj;· I r~Sl~tJCT t nNS TtlEFlNE~I) 
TRANSFER . .[NHHHT ·cu)CI( . ·t•Al'A-RE1~J)Y ·, · H:.:M-tSFER·-CODE 

0 0 0 0 
0 0 0 (). 
0 '0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 
C) 

0 
0 
0 
() 

0 
0 
0 
{) 

(;, 

0 
0 
0 
() 

0 

0 
·O 
() 

0 
1. 

:1. 
l 

1 
() 

i:) 

l 
:1. 

l 
"1 
.I. 

l 
l 
1. 
·1 

l 

() 

0 
() 

() 

() 

!,· 

(, 

.. 
(~ 

(; 

l 
., 
i. 

l 

l 
·1 

·:) 

(; 

() 

() 

c) 

(l 

i:) 

() 

0 
0 
() 

() 

c) 

0 
0 
() 

,:) 

0 
() 

{} 
0 
0 
0 
0 
() 

() 

l 
t 
l 
'!. 
i 
I. 

0 
() 

n 
() 

() 

0 
0 
i) 

() 

0 
0 

0 
0 

0 
() 

() 

() 

~) 

0 

() 

0 
() 

() 

0 
1. .., 
• .. , 
.... 
•: .. 

() 

0 

~;WUF..:CE 
0 
0 
0 
0 
0 
() 

0 
0 
() 

0 
0 

.0 
0 
0 
0 
() 

0 
o. 
() 

(). 

() 

() 

0 
() 

() 

() 

0 
() 
() 

0 
() 

() 

0 
() 

() 

() 

() 

() 

0 
,:) 

() 

() 

() 

,:) 



APB STACK 

RS ( 15) 

RS (14) 

RS (13) 

RS (12) 

RS (11) 

RS (10) 

RS ( 9) 

RS (8) 

RS (7) 

RS (6) 

RS ( 5) 

RS ( 4) 

RS ( 3) 

RS (2) 

RS (1) 

RS ( 0) 

RS ( 15) 

RS ( 14) 

RS (0) 

- 20 -

ANNEX 3 

Program with coherent inte~ration. 

No. of points to add - 1 

No. of scan / No. of points to add - 1 

No. of range gcJtes - 1 

Samplc increment (Signal + Background + Calibration) 

(Sample increment x NO. of scan - 1) 

RS { 14) 

Increment 2 (Sample increment x No, of points to add) 

Increment 1 

No. of noise sarnples - 1 AND No. of calibration sarnples - 1 

No .. of scan - 1. 

No~ of frequcncies 

RS ( 5) 

Tempor ar y stor aqi::~ 1 

Btmnin9 addrer::s 

Temporary storage 2 

Free 

Ranoe-aute incremcnt (No. of. scan/No. of points to add) 

1 

1 

DATA-I-RF.GISTER 

DATA-I-REG = No. of frequencies x (Range-gate increment x No. of ranges 

+ 2) 

I 
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MEM-LOC .. 
() 

1. 
2 
·7 
•.J 

4 
i:.-
.J 

6 
7 
8 
9 

10 
11 
12 
t:.3 
14 
15 
:1.6 
17 
1. 8 
1. 9 
2() 

21 

:24 
25 
26 
27 
28 
·1···, 
,; .. 7 

:30 
31 
32 
T5 
34 

.. 1 l. •. _ .... ., 
·2-, 
• .• I 

~~9 

40 
41 
42 
,~:3 

46 
47 
4:-3 
..:.\',' 

50 
51 
i::-•-, .. , ... 
c"-~ .. ,....., 

~7 
~i8 
~i9 
60 
... 1 

-· 
LUJ.) 1 r"l" ( I j'J 'EGEI,'.) I.Jt:.· !.:;1::1=·,~fi:r\ ll~ (,Ut,1;:Ei..1-°I I UI·~ 1- u,,,t;; f L u,--,~: .. 

PROGl~AM-INSTRUCTION~~; OEF INED 
C O N O " !."~ 0 n E C ODE - B CD DE - i~, ,..\ u ni::.'. " L C :I. 

56 0 4 0 0 
32 6 4 0 0 
32 6 4 0 0 
~2 . "°' ,;:} () Q 
3~ 6 4 0 0 
32 6 ~ 0 2 
57 
"7'1 .... •-:.. 
-z '1 
• .. ,,: ... 

~, .. , 
•.I 4-

-z '1 ,.,,-

58 ,,.._, 
• J ,:_ 

~;;3 
i;:•-, 
•.I I 

·::·, 
• .. ,,: .. 

-: 4'"\ 
•.J.-.:0. 

c:· ,::• .. , •... 
·i ... ~ 
, .. •, .. 

32 

-? ... ., 
• ..• · .·• 

i:··.· 
• '1 tj 

,•·, () 

e:.:: .. : . ·' •.J 
i::·. 

:,:'; 
·11') 
.. •, ... 

··, ··•· . . '~ ..• 

-1-··; •., ,.; .. 

'l' ,-, .. ,,:. 
c:' i. 
I ) \,# 

r.:· -1 
• .. : I 

::;7 
i::· .. ., 
·' l 

., •. , 

.. 
•.J 

6 
6 
.~, 
C: 
•.I 

,-S 
6 

ö 

4 
4 
.: 

• I 

...... 

Å. ., 

' •':· 

.: •, 
l 
.. , 
0 
0 
I.) 

1.) 

::) 

,:) 
•.) 

() 

.. . , 

.. . , 

, ... , 

() 

.~. 

'., 

.~ 

. " ., 

4 

.... ., 

.;:· 
• .. • 
-'·1 

,. ., 
l () 

. .. 

4 

C.""1 .:J,, 

17 

:M 
() 

,.) 

•.) 

'.,, 

I. 'I. 

.. 
. ' 

,:· .... . ., 
'.) 

.1:.: •.• , 

() 

<) 

0 
() 

0 
0 
() 

<) 

1 
0 
<) 

C) 

<) 

1 
·-: 
•J 

1. 

..... 
'-

() 

() 

0 
() 

0 
0 
() 

() 

() 

•.) 

\) 

() 

0 
i) 
:;) 

t) 

l) 

t) 

() 

•.) 

() 

•.) 

•.) 

() 

() 

•"i 
··-
l 
1. 
'L 

.••. 

LCl1 l t~ LC:2 L!:::.~ 
() {) 0 
() () 0 
<) 0 0 
() () () 

() () () 

() 0 0 
0 0 0 
0 () 0 
0 0 0 
0 <) 0 
() 0 i:) 

() () 0 
<) ,) 0 
() :5 {) 
() () 0 
1 1 0 
l) 1 0 
•J :~ () 
(: l <) 

•:) 1 0 
\) 3 0 
•.) 0 () 
,) () <) 

l () () 
() 3 () 
~) t) C) 

•) () \.) 

0 () 0 
l .3 n 
,.') () () 

() (} l 
,.) <) () 

() () t) 
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