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G - A

W70, K777 %, Bl stz
FrELx T 74 NFDOFTHEZS
w 7 EiZRkH B,
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7 ¢ 7 4 OEENES L UM
[ ToP R

MN7n, n, K

FHEBE, (ZENE, »)

_get-k-from-ke

HXE7 gD, RWKT777%
(Ke) 0 &5, #HREEDK 77 7 % % New-
ton EEM - THRH B,

(Ke, n e Wil

t-imp-function

Kb b AR, R, S, A
NA rE—F 2 AWK E KD B,
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LEs - L Loy

_Tarrow

_I5L3_A{_3 _store ¥( -k, a{0), x(0), n, kai )

¥ Eatry  Top -— number of stage Tr b o
; 2nd --- coefi array index sddress a:rzzizazér;;fr:d ; E sae :E03(03t0§(n3')n )
loop
¥ Qutput Top ~-- pumber of stage . v ozprg e
¥ 2nd --- answer index address SR EER
¥ 3rd --- coefi array index address Yomem S8 U
i ¥ Entry  Top --- flag { true = normallze )
e 5 ¥ 2nd --- n stage
FE A I
=i ¥ 3rd --- array address of root
dup epsiron dup NBUFFE ! ¥ save stage number s
Caq195 3 42 M ¥ E °§°§- i BE";' i g : 4th array address of coefi
_FAIS_F_ti4a 2% ¥ (a{0), n-— ald} n ——
KALBUF swap ¥ (alC). n —= a0}, x(0), o) . : Dutput ;:; o :ri::gsddress of root
LA _beid ¥ ( a(0), x(0), n -—- a(0}, x(0}, n) M 3rd ——- array address of coefi
RN _ARD_83_53N B ¥ ( - a(0}, %{0), o, falg ) ¥
dup 5 S Sk Sudr 43
T 25 ¥ XC1) = T8 27 8%, 274%%% F081 57.4(1) 7 ©Hik
if YRS 429 M -
¥t ¢ ¢ =2 a(0), %(0), n, U ) ' atB Nt sl Tiinal0)
nexton_rethod] ¥ - a(0), x(0), n, last Ux ) ki
gy o AL AR ¥ O =200 %0, n-1) R 9393_T ¥ (a0}, x(0).n. Tlas —- al0},%(0),n )
drop over 2 =
then it . X Yer25 Jpe
M3kt ¥ ( — a0, %(6). n) i Ny )N ¥ ( a(0).x(0).n, 1 - a(0), x().n )
g A A CE L LR ORORSSD
A3 A3 g ¥ (a0 x(0).n, 1.2 -—— ..,x(0),n,e{0), {5
i ¥ 0 -— a0, x(0), 0, k) F e
-zot d>r swap rad ¥{ -—k, a{0), x{0), n} ;I1°-7“3{ ¥l x(0},0,a(0), . n x(0),n,a(0),f )
4 pick 3 pick arrayed ¥ ( -— k, a{0), x{0), n, kai ) i ¥ it Q20
25 fo i ] - ()
_TA9_S_9miE 3 B ¥ k.aéog.xEu;.n.kai.‘{'.\‘ - ~AaraslTagiainy Al ORORE
Eages CLIER ) ¥ k,a(0),x(0).n ki, Z". 2 " -
“nexton_39_= 3079554 _H ¥ k,6(03,%(0),n,kal.delta - oL ¥ O al0dx(@hn)
_al2l ¥ test accuracy then : i
unt il f{ -k a(0), x(0), n, kei ) '
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(VRPM)BFR I ILFHHHEIOZSL(V—2-) 2 bD—#) D

¥---— H72-1 7 5182 ¥
¥ Entry  Top —- n
¥ 2nd ——- x(0)
: 3rd -—- a(0)
¥ Output Top --- Phai (Rin/Rout)
¥ 2nd — n
¥ 3rd --- x(0)
¥ 4th --- a(0)
¥
¥ Y=a(n)x"n+,,,,+a(1)x+a(0)
: Y=Y-Phai 7 #1279 7 x(i) - set
IR OH2-1_2 4%y
_intxn ¥ ( 2(0),x(0),n === a(0),x(0},n )
s 1+
do
i
do
over i swap k over ¥ ( === a(0),x(0),j,a(0),i,2(0) )
arrayf@ f>r arrayf@
r>f fx ¥ A(i)=B(J)
i 2 mod 0<> ¥ ( --- a(0),x(D), A%B, int(J/2) )
if
fnegate
then
i k + 6 pick d>r ij arrayfe
f+ r>d arrayf!
loop
loop
i epsiron i 2% 1+
do
i over arrayfa fabs EPS fa f<
if
i over d>r fzero r>d arrayf!
then
loop
r> over @ f>r ¥ ( -~ 2(0),x(0),n )
fzero 6 pick f! r>f ;
| s 119 7'y
¥ Entry Top --- Phul ( Rin/Rout )
¥ 2nd —-
: 3rd —-- l(ﬂ).[x(ﬂ)] coefficient
¥ Output Top ——-
¥ 2nd -~ n(U) coefficient
T
¥ a(0) = Y=Y - phi J ¥ {20 & M7 1B
E v ) 9 23 79KV J3 T BUE Y 4039 A ¥ a0) = 139 set
¥
R 4287 ¥ ( al0).n === a(0),n )
_test-an=0 ¥a(0) /#4707 %) 7 310
¥  a(0).n ---= a(0),n,Xx )
ddup - 1- 0= ¥ ( a(0),n,Xx -=- a(0),n,Xx, Tlag )
if ¥ If n-1=Xx
_xnl-proc ¥ {28 8" X'n 20 b4
¥ ( a(0),n,Xx ==~ a(0),n )
else
_set-an=| ¥x'n 2 M 1 18 392 AN
¥ ( --- a(0),n,Xx,X )
6 pick 2 - 6 pick = ¥ ( --- a(0),n,Xx, X, Tlag )
if ¥ If n-2=Kx
_xn2-proc ¥X'nk X[n-1] "% ) b4
¥ ( a(0),n,Xx,X == a(0),n )
else
_X"2==>x ¥ x"2==w b 37 2429 7 tyid
¥ ( al0),n,Xx, X === a(0),n, Xx, X )
for d>r iy - 1= ¥ ( a(0),n,Xx,X === &(0),n-Xx-1 )}
A1) 1 ¥ ( a(0),n-Xx-1 === a(0),x(0),n-Xx-1 )
drop r>d r>f ¥ ( --- a(0),x(0),n, Xx,X )
_x"2root=>xroot ¥ ( --- a(0),x(0),n,Xx,X )
f>r d>r ij - 1- ¥ ( --- a(0),x(0),n-Xx-1 )
1 ¥ (- a(0),x(0),n-Xx-1,1)
§I45F oM ¥ (- a(0),x(0},n-Xx-1)
drop swap r>d r>f ¥ ( --- x(0),a(0),n,Xx,X )
_real-coefia ¥ ( --- a(0),n )
then
then ;
¥--—— NFD-NFA filter / M4 #9743% b NF Y99 AYRY =-mmmmmmmmmm
¥ Entry Top --- M ( float ) ¥97°% Y429
¥ 2nd -=- n ¥ 29
¥
¥ Output Top -—- n %' 29
¥ 2nd --- a(0) charactor function
E 3rd --- b(0) inversed transfer function

R wfdnfa-filter

f>r nfd-filter ¥ (n - al0,n)

d>r j mfa-filter ¥ (al0),n - ,,,,,.,n)
drop r>d r>f hyblid-filter ¥ (ooni2en - al0din )
Mt _$¥9745%_F_TRA

N ] B

¥-———- Input impedance parameter
¥ Entry Top——-n ¥"29
¥ 2nd --- a(0) charactor function
¥ 3rd --- b(0) inverse transfer function
¥
¥ Output Top === n ¥' 29
¥ 2nd ——- a(0) 2" 9v2%
¥ 3rd --- b(0) $4u39
¥
‘R impedance-function

> 1+

do

¥ ( —- b(0),a(0),ACi) )}

i over arrayf@

i 7 pick arrayfé ¥ ( -—- b(0),a(0),ACi),B(i) )
f+ ¥ ( --- b(0),a(0),ACi)+B(i) )
i 2 mod 0= ¥ ( --- b(0},a(0),X,even flag )
if
i 6 pick arrayf!
fzero i T pick arrayf!
else
i 7 pick arrayf!
fzero i 6 pick arrayf!
then
loop
>
¥-—--- Get real component of filter
¥ Entry Top --- type 0=low-1 1=low-h 2=hihg-1 3=hihg-h
¥ 2nd --- Cut off frequency ( Float )
¥ ard -~ input impedance ( Float )
¥ Ath === n ¥ 1
¥ S5th --- array address of coefi
¥
¥ Output Top === n &' 2%
¥ 2nd --- array address of filter component
¥

R get-real-component-of-filter
>r f 2 fpai fx f* sto-a
f=r ddup r>d rot r=d rot
dup 2 mod 0<> swap r>

¥ (- a(0),n,2)
¥ ( --- a(0),n,a(0),Z,n )

select
_thomson-low-1imp
_thomson-low-himp
_thomson-high-1imp
_thomson-high-hinp
endselect
execute
5 ndrop
Y=~ wgin: rogran Tor thulgon === sssvsauiesieamstatiriimin
¥ Entry Top --- Flag ( true=lowpass, false=highpass )
¥ 2nd --- Fe ( Cut off frequency )
¥ 3rd - Z ( Input impedance )
¥ 4th --- N ( float )
: S5th === n ( filter J#'¥2% )
¥ Output Top --- n
¥ Bid = 1
¥ 3rd --- a(0)
M
¥

‘R thomson-filter
>r f>r f>r wfdafa-filter ¥ ( -— b(0),a(0),n )
impedance-function ¥ { === b(0),a(0).n )
get-Tilter-component ¥ ( ——- b(0).n )
r>f r>f i get-real-component-of-filter r> swap ;

¥----- normalized component for caver filter -—-----------------
¥ Entry  Top === K ( float )

¥ 2nd == n (3229 )

¥ 3rd === Alpha ( float )

¥

¥ Output  Top === ,,,,, ( component of filter )

¥

IR Fxb’y17

5 plck 2 /mod drop ¥ (=== Al.n, K, 0dd-Tlag )

Fok4as29-7-th A4 ¥ ( - h(0),a€0),n )

else
5 pick _get-k-from-ke ¥ { --- Al,n,Ke )
chara-function ¥ ( === h(0),a(0),n )

then

t-impe-function ¥ (=== x(0),¥(0),n )

even-first ¥ ( ---x(0),y(0),n )

dup 1= 2 / >r ¥ ( --- x(0),¥(0),n ) Lil

do ¥ (- x(0),¥(0) )
ldo ¥ If do start from 0 then set |
d>r k 5 reick r>d ¥ (- 1,,x(0),¥(0) )
get-filter-comp ¥ ( ==~ Comp,x(0),¥(0) )
d>r k 4 rpick r>d ¥ ( --- Comp, i,n,x(0),¥(0) )
I-node ¥ ( --- Comp, i,n,x(0),y(0) )

¥ ( -— a(0),n,a(0),Z,0dd,n,Tlag )

1+i
f>r 1+i fi d>r drop 9 rpick r=d ¥ ( --- Comp, i+1,i,x(0),y(0) )
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(VAR BFR7ALPBHTETQSSL(V-R VA 02O

Znd-conp
gel-capacitlor

d 1 newkeisu2
_Bndrop r>f [ I+ ] =
if

¥ ( --- Compl,Conp2, x(0).¥(0},Conp2 )
¥ ( --- Cl,C2,CC,x(0},¥{0),Comp2 )

¥ { --- Coun),CoupZ, (07, ¥(0}, Conp2 )
¥ { -—- Cmpl,Tomp2, i.n, x(0), ¥(0}.flag )

get-real-root ¥ ( --- Coapl.Comp,,,,)

leave
else
Fopi3 ¥ (- 8.8, Linx{D),5(0) )
store-keisu
then
loop
rdrop §
¥----- Kain progran for real coapcnent of cauer filter -—-—-----
¥ Entry  Top --- flex  D=Iew-himp, I=low-1inp
¥ 2=high-hinp
¥ 2nd --- Fe cut off frequency
¥ 3rd --- Fa shut off frequency
¥ 4th -—- 2 input frequency
¥ Sth -—- n ( node
¥ Eth ——- 4 ( Rigple dB )
¥
¥ Output Top === n ( node )
¥ 2nd - f 0.1.2
¥ 2nd --- a{0) index
¥
‘R real-frt's17
> 2 <>
it ¥ [f ne highpass filter
tswap
then

¥ (— &,nZKFee)
¥ { -~ An.K ) [f.Fee,Z]

get-k-factor
{>r fswap t=r

b pick >F Fzk' 07 | ¥,
1+ 2 faod 1- 3 % 14 +
do
J i - bkeisu arrayf!
locp
r> r>t r>f {2« fpai ¢ sto-a r> ¥ { - n,Z,f )
B pick d=r | - ¥ {-—- 0.1
case
0 _low-hisp
1 _low-liep
2 _hlsh-himp
nocase _low-himp
endease
execute
fdeop r>d |
Yomoo FIE 0T ONF TANS 93 NATD F ERAR -
¥ Entry  Top —- flag ( true=lowpass )}
¥ ( false = highpass )
¥ 2nd --- Fe ( Cutoff frequency )
¥ 3rd --- Z { Input impedence )
¥ 4th === n ( node
]1: Gth --- Ripple { dB }
¥ Gutput Top ~-- n
¥ 2nd --- flag
¥ 3rd -—- a{0)
¥

R otw-filter

»r f>r f>r >r dB> r>
fIb b17-70"
>r | _omega-7-T{ts fdup RATID

--- Ripple,n }
=== a(0}.n }

f! ¥ { -—- 2(0),0negan, ,,Onggs]

i 2 /wod swap 0=
it f a iz even number

_even-ME{-4710 -— a(0),b(0) )

swap (kelsu + 18} i h2-1_J_¥74¥ ¥ ( ~— b{0),a(0) keisu,n,Pai )
B pick f1 _even-t72 ¥ { --- b{0),a(0},keisu,n )

fzero keisu f! fzero 1 keisu arrayf?

drop2ad keisu swap 14 {¥23_7" uA{

drop drop2nd 8 + swap ¥ ( --- £(0),a(0) )

¥ (--- b{0).a(0) )

¥ ( --- b(0),a{0).n )
¥ a(0)=inverse, b{0)=charector func

¥ (
¥(
: % === (0}, 0nen, ,0nel.n/2.even)
¥{

else

odd-Mt{-3¥2%
then
r> Mt 3235 ti4

izpedance-function
get-filter-comporent

r>f > 0,
get-real-compcnent-of-{ilter r> swap ;

¥

¥ This is the aria for saving filter parzmeters
TYPE dsw 1 ¥ Filter type
HIGHLOY dsw 1 ¥ Lowpass/Highpass
[KPTYPE dsw 1 ¥ |mpedance type
NODE dsw 1 ¥ node

CUTOFF dsx 4 ¥ Cutoff frequney
SHUTGEF dsw 4 ¥ Shut off freqency
IMPECUNCE dsw - 4 ¥ Input jwpedance
RIPPLE dsw 4 ¥ Rirple (dB)

MFACTOR dsw 4 ¥ N factor for thomson filter
INTELAG dsw 1 ¥ laitial fleg

FREQ dsw 4 ¥ Plot freguency buffer
¥—--- Print thomson filter

¥ Entry Top —- flag 1=lowpass O=highpass

¥ 2ad ~— Lutoff freauency

¥ 3rd ——- Input impedance

¥ 4th —- M factor

¥ 5th — n { nede )

¥

¥ Outpet Top -— p

¥ 2nd ——- a(0}

v

¥

I print-thouscn
14 pick real-type-nor
thomson-Tilter swap
store-norsal-tilter

¥ { ~—- 8(0}.n.fl2g )
¥ { --- a(0}.n,Tlag )

select
_print-low-n
_print-low-n-hinp
_print-high-n
_print-high-n-himp
endselect
execute 3
¥---—- Print normal fat"s1) filter
¥ Entry  Top ----flag )=)owpass O=highpass
¥ 2nd —— Tutoff frequency
¥ 3rd == loput impedance
¥ 4th ——- n { node )
; Sth -~ Rieele ( dB )
¥ Cutput Top --— a
¥ 2nd —- a{0)
¥
i oprint-tw
10 pick real-type-nor
tu-filter swap ¥ { - e{D)in.tlag }
store-nosme]-f11ter ¥ (- a{0),n,tlag )}
select
_print-low-n
_print-low-a-himp
_print-high-n
_print-high-n-himp
endselect
execute ;
Y——-= Print F1t" 217 filter t
¥ Entry  Tor --- flag ( C=low-h,i=low-1,2=hjgh-h }
¥ 2nd ~— Cut off frequency
¥ 3rd --— Supressed frequency
¥ 4th -— lnput impeduce
¥ Sth -—— n ( node }
¥ 6th -—— HKipple € d8 )
¥
¥ Output Top -—- n
¥ 2nd --— bkeisu { parameter top address )
¥

I oprint-fat 17
-real-imp-type
real-fIk" 717 swap
store-che-filter

¥ ( -~ no change )
¥ (- al0).n,lag )
¥ (- a(0)0,Tl8g )

select
-print-low-h
_print-low-1
_print-low-1

endselect

execute |

+ ¥----- Calculate filter responce for one sampled data -------—-
¥ ( --- Phase, Argument, [nput-ispedance ) .

¥
¥

‘R freg-responce ¥ { -— Phase,Arg.Zin )
fzero fone fzero INPEDUNCE ¢ finv O ¥ { -~ ¥i,li,index )
begin

1CR-para-inmp ¥ ( --- ¥i.1i,Zp, index )

>r ¢-over ¢ ¢ et ¥ (-~ Vo)
TC T> CWswap c°r ¥ ( --- Yo,index )
LCR-ser-inp >r ¥ (- Yo.Is

crover ¢-swap ¢~/ r> rx¢ ¥ ( -~ VYo, ', index, 11 )
WCSWAR AT G-t > ¥ (- Yo,1',index )
_test-end-para ¥ ( --- Yo.li.index,flez )
until
drop c-evar c-over ¢/ oor ¥
fzero [MPEDUNCE 0 c-x o-+ ¥
ciny r==2p r>¢ r==>p ;

¥----- Get parameter for cach type of filter ~—------—--—
; Entey  Top -— emply 3
¥ Qutput Top ——- n ( node ) .

¥ 2ad -— a(0)

K

¥
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: _runnig crlf crlf s'>>> 9547 ¥{sf1- ' sprint ; else

begin
R _thomson-design _prompt-sample ¥ (= Freq )
_prompt-cutoff ¥ ( -— n,M lmp,Cut ) fli<>
_prompt-highlow ¥ ( === n,M, Impe,Cutoff, flag ) if
2% _prompt-imp-type + ¥ ( —- n, M, lmpe,Cutoff, type ) _responce ¥ ( - Pr,Rr,Tine,A )
_runnig _print-responce
print-thomson ; crlf
repeat
‘R _fit’ J17-design then ;
_prompt-cutoff ¥ ( -—— Ripple,n, lape,Cutoff )
_prompt-highlow ¥ ( --- Ripple,n, Impe,Cutoff, flag ) ¥---—- Prompt modifing parameters
2« _prompt-imp-type + ¥ ( === n, N, lupe, Cutoft, type ) ¥ t—3
_runnig ¥
print-tw ;
R modify-parameters EE—1
iR _L¥Y)-design INTFLAG @ 0<>
_prompt-highlow >r if
_prompt-shutoff ¥ ( --- Ripl,n, [mpe,Shut ) s’ Filter / ¥"3-29 " 374 72 11" sprint erlf crlf
_prompt-cutoff c-dup f< r> ¥ ( - Ripl,n, [mpe, Shut,Cut, f1,flag ) RET;
if ¥ If highpass filter then
if ¥ IT shutoff < cutoff 0 NODE @ d>r
_runnig begin
2 print-fIt’ 717 _fechimp 1+i
else i mod-para-imp r>d drop swap d>r
s'Error Shut < Cut !' sprint crif i 1- _compo! i _compo! 1+i
8 ndrop _L¥Y9-design _fechimp 1+i
then Jj mod-serial-imp r>d drop swap d>r
else i 1- _compo! i _compo! I+i
it i _test-end-para drop2nd
s'Error Shut > Cut !’ sprint crlf until
8 ndrop _L»Y9-design r>d ddrop ;
else
_prompt-imp-lype ¥-——-- Main progran ————
_runnig ¥ ¢ -—-
print-fxt’ yr7 ¥
then
then ; ‘R filter-design ¥(-—--)
savesp ¥ Save parameter stack pointer
¥----- Calculate respoce included group delay --—--——---———-——-—— _int-parameter
¥ { ——- Delay,Gain, Phase, Impedance ) _print-opening 3§ =
¥ : begin
_prompt-type >r
‘R _responce ¥ ( --- Delay,dB, Phase, Ohm) i5<
_tra-omega sto-a if ¥ If ne reboot
freq-responce c-swap ¥ (- Pr.Ar.PoA ) 2 ¥ If ne filter design
rcl-a f 1.01 fx sto-a if
freq-responce 12 ndrop ¥ (- Pr Ar,P AP ) $> § =
fswap f>r fswap f- ¥ (=== PryAr,P’-P ) select
rcl-a _tra-omega f- f/ c>r ¥(-—1pr) _f-responce-node
fpai 1/ fdup fone f> ¥ (-—Pr',f) modify-parameters
if endselect
o A o execute
then else
f 180 f=x r> _filter-parameter ¥ ( --- R,n, Imp,typ )
r>c r>f >dB ; 0 INTFLAG ! ¥ Intflag reset
select
¥--—-—Calculate frequency responce of filter ------===-=ee—ueae _thomson-design
¥ t==} _f1t’ y17-design
L e e _bs¥9-design
endselect
‘R _f-responce-mode ¥(--) execute crif crif
INTFLAG @ 0<>
it

s" Filter J ¥"3-2% #" 374 #°2 !!' sprint erlf crlf

AZ7O TS5 L%EPCI TEHH»T Hik FAVvZreEBEALETI

Ao s L% PCO801 TEITEEEICE-DEDHE SCTELYE THRFR AL EHEEBE TS A K,
WHb, DEDHBCRT TFFo¥z> b THZF4H @2
(1) Fifth8s 2BWTHI 31 LT 3HiE DY 7 EEIEDT 4 R PINSTHALET., VT
) ¥ — Fifth ¢ ) =X, i ETH—S N THN, 7 Ly, v—=2-+1) 2 M(FifthZ80) 722 b7 74
X 774 (rpick & Irpick 2 7 — F) A ¥ 2 %W BEAET. HWAT A TIIOEDLDICE LTV 2AE
FAUL 8086 TOEITZ7ANEELZEHNFTESLERS o
(2> —nPhoDOS A v % —72—Z2MLiEZT 2 @ f=d#e CP/M-80 8 4 »F 1S
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