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Abstract This paper describes the effect of multiple signal regeneration in quadrature digital radio
frequency memory(DRFM). Single channel DRFM have good reproducibility after storing a single signal.
However, when reproduced after storing multiple signals, the spurious signal is large. The quadrature DRFM
consists of I and Q channels, which can greatly reduce the spurious signal. The amplitude of the spurious
signal depends on the number of bits of data stored in the DRFM. In this paper, we have obtained the
number of bits of signal regeneration according to the application of radio frequency memory by
obtaining the size of the spurious signal according to the number of bits of the stored data of the DREM
for multiple signals. As a result of this study, 4 bits quadrature DRFM can achieve a spurious output of
less than -20dB, which is used for 4 signals. Those are expected to greatly contribute to the signal analysis
of electronic warfare equipment and the development of jamming device.
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Fig. 1. Block Diagram of one Channel DRFM
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Fig. 2. Block Diagram of Quadrature DRFM



S N

FIOP7FRIQ TEMS Ty &3 136

3. LiSts TddA| ATajojA LS £

Fig. 29} 22 [ A4y Q AL 7K Fuile
DRFMS] T2mield AL 4] (1)1} Zo] ZA 4= 9irt
v(t) =x(t) « coswt—y(t) » sinwgt (1)
o714 z(t) 9}y (t) &= W3t Z5m(carrier radian
o Ol B[N 2jA] Halsl= 4ol
MR erds ﬂﬂ(quadrature) SEEEY) AS w,,, 2k
Y=Y 95 ZEE Bk, 1A 459k Q Ad
AlgE= ofefel Zt

frequency)?! w

v (t)

I

o~ wrlt ()

:5[96(15) « cos(w
—y(#) « sin(w, —w,)t]

vglt) = Slx(t) + sinlw,—wyolt G
+y(t) « cos(wy—w;p)t]

41 (2), Q)N =FFER Fupeg AE Fule} A3
(wy =w,,) AN7IHE 24), 5)9+ 2tk

Il
8
AN
~
N

v,(t) (4)

vo(t) = y(t)

DREMo|| A 4155 S¥k= oAe 49 1Y 9
o] =, tAE Ag7|ox E8E= ﬂiﬂ' E
7] A58} 3 mixing)Flo] A% Mgk AlsE= 4] (5)9F
2t

v (t) :U[(t)COS(wL())t+’UQ(t)SiH(wL())t (5)

o7leflA T Al RS A (O 23l Q A% AR

A (7).

o, (t) = [T(f) (cos(w0 )+ cos(w, — 2wy, )t (6)
1

—%[y(t) . E(sm(wo )+ sin (w, — 2w, ,)t)]

=)+ (cos(wyt — cos (w, — 2w, ,)t)

1

tg y(t)sin (wy)t — sin (w, — 2w, ,)t)]

)

E 4 (6), ()W FA St Al Faivt

A (w, =w;,) 3P EFL 4] (D2 BARE 4 AT
2 EAE,

Ad 7ol 1T AleA1] e AmET] fishA,
ST} 2 (t) cos (wyt) & FIFEL 78I, T A

g 4le &8, Q Ad 4w &2 tadt doh

U/](t) = I[(t) ° OOS[(wg _wl[))t + Alﬂoos (wL()t) (8)

v/Q(t):—xQ(t) o sinf(wy, —w;)t] « sin(wyt)  (9)

o741 Ao A7) SPdRtololH, &, (t) = (1) &=
=0 B vepdt}h uebs g=2= 22 (distorted
output) 2102} Zo] A &= Slrk

o' (t) = [z, (t)cos (A¢) + ()] cos (wyt) (10)

—x,(t) « sin(A¢) « sin(wyt)

wel Fwakzle) Zuin(, )9t YeAlEe]
()7t AXBHA growl oh=el S 4] (117 o] B
A % ek

v (t)= [’L‘,(t)COS(Ad))*fL'Q(t)] . COS(QU’L()fwo)t )
7-”17[(” . sin(A</>) . SiH(Q’LULO*’wU)t

ZA159] AA7|et Alo]=HiE(sideband)A15Y
A7) vl a)L 2] (12)9} Zo] ALK 4= 9k

la(t) ¢ cos(Ag) = (#)]* +a2(t) « sin®(Ag)
[z,(t) » COS(A¢)+$Q(t)]2+zf(t) « sin?(Ag)

(12)

ol T 1= = 3o A(13)7 .

g Tolt)
E=HEH] ;j(t)



137 SHE=EX| HM9H i8S

IQ(t)
.Z'I(t)
x

[cos(A¢) + Q(t)]2+sin2(A¢)
xl(t)

[cos(A¢)— 12 +sin? (Ag)

(13)

a=

AIAR] AL oAl Alo|EHie AxejojA Al
9] Hgarle &8s Ert -30dB olspt £O
-20dB ofslo]H ARES 4= Gl oA BALEEF(pulse
Doppler) Zlole A9} 39 =Z2] &7t Z4lsH
o} -20 dB oWd=l= AXEo|A AlS= AASE | who]
DRFME] AXgjojA X157} -20 dB ool = Ago]
25 4 Q7] gizoltH10]. E3F 845 o] Fuls &
3t WFAAE FSME AxejojA E2o] 22 o
frEfeke11,12).

4. ZgUA DRFMS 0183t LSS Ty

4] DREMO] &8 4] (11)& Ak&olo] Uepd
4 9t MATLABS ARg5to] DREMO] Aske 4159
7he=9F ADCY] BIE o] wlg} A5 ¥} Axejolh &
Zu|S L] B ol ZTH13-15).

Fig. 32 Ale7t 17H(signal=1), ADC HIEZ} 1(
bit=1) ¥ W AeEHy}t Axe]ojA EHE Yepfioich
Fd) Azglola £ A5E9 tiy] -26dB olsle]h.
olgfgt Aol Al5EAe] H1 &S AYils e &E
o & ok

Fig. 4= 41557} 271U o, ADC H|EZ} 191 739 244
gk JejIolct Alert 291 AL Ho| AXEojA A
Al71= -10dB °oJsk7} ElojA] AleA 7isoht &8
Ay Aee Bgahd A T8o] Yoz fFolt,

Fig. 5& 418471 37 4 o, ADC H|EZ} 191 A% &
g8t Tefjzolet. A5} 391 739 X AxtejojA Al
S A7l -2dB o5} Bl A& ERIskr. olgt 7
Solli= AlSEAo] ojg Ay Als= E8ol] ofE
S$Z02 gk

Fig. 6 41547} 471U wf, ADC HIEZ} 19 wf A5
9} Axgjols E3S Uepglt. | AxEojA &
gL A& tjH| -dBoslE AoET FAI: wet
A1 o&fgt Aeoll= AlSEA ] ogfgo] 1, &9 Als

E AYAEE ARGSP7Iole FAgsi)

Q.

DRFM Spectrum (Bits=1,Sig=1)
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Fig. 3. Spectrum of Quadrature DRFM (signal=1, bits=1)
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DRFM Spectrum (Bits=1,Sig=4)
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