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=>6=>= ?>7D5L=>EF< GEF:t=>6>< GD>6=O 6LD(>4=>-

7> E<7=t?JI4 6 4<iL:I}>=5 G4EF>F + (0,8 - 1,3) 4�)

�5=5D4F>D E<7-
=4?>6 E8257D,

D57. J$ 74333-19
6 $�$

�5=5D4F>D Llr??4 (4<4?47>= G4EF>F >F 0,0l 4>
l5,5 ��F, GD>65=L %��,, >F 12 4> 17 ?�)

�5=5D4F>D LGtv4
746E,
D57. N 73632-18
6 $�$

�FF5=N4F>D EFG?5=G4FO= (4<4?47>= G4EF>F >F 0

4> l8��F, 4<4?47>= >E?45?5=<O >F 0 4> 804�,
L47 >E?45?5=<O 10 4�)

�D<<5G4=<5 -,->?GE>45FEO <E?>?L7>64FL ?D< ?>65D>5 4DG7<5 GF65D645==O5 < aTTecToBaIl-

=O5 MFzl?>=O 54<=<F 65?<G<=, ED54EF64 <7<5D5=<= G765D645==>7> F<?4 < ?>65D5It?O5, G4>6-
?5F6>DONM<5 <5FD>?>7<G5E><< FD55>64=<O<, G>5}4==O< 6 F45?<F5.

l5

�gFD>?>7<G5E><5 < F5E=<G5E><5 FD55>64=<O >
ED54EF64?.r ?>65D><, =5>5E>4<<O5 4lO ?D>6545=<O
?>65D><

�F75=N4F>D
EFG?5=G4FO=

DGG=>= 8496�,

D57. NG 60237-15
6 $�$



6,2 %D5?EF64 ?>65D>< 4>?6=O 5O7L <E?D46=O, ?>65D5=O, <<5FL E6<45F5?LEF64 > ?>65D>5.

%6545=<O > ED54EF6!rE ?>65D>< 4>?6=O 5OFL 665E5=O 6 $�$ >�DL<=>.

7 ���,��� �%��&$ %$��%&�� ����$����
7.1 �D< ?D>6545�<< 6tt5L=57> >E<>F4 ?D>65D<FL:

- >FE}FEF6<5 <5E4=<G5E><E ?>6D5645=<= < tLEF>FG E>54<=<F5JL=LD( D47N5<>6;

- =iF<G<5 < F5?>EF=>EFL =4DG6=OE 45F4?5= < rL><5 (=4>?5=><);

- ?>?=>FG <4D><D>6>< < 5U E>ED4==>EFL, 6E5 =44?<E< 4>?6=O 5OL G<F45<O.

7.2 �D>65D>G >><??5>F=>EF< ?D>6>4<FL ?}F5< E?<G5=<O E 4aul=O<< ?4E?>DF4.

7.3 $57G?LF4FO 6=5L=57> >E<>F4 EG<F4FL ?>?>6<F5?L=O<<, 5E?< 6LL>?�ONFEO

FD55>64=<O, ?5D5G<E?5�ItO5 6 ?G=>F4E '7 .l ll7 .2.

7.4 �=4?<74F>D, =5 G4>6?5F6>D?>M<= ?>?>6<F5?L=O< >D<F5D<,I< 6=5L=57> >E<>F&
?D<7=45FEO =5?D<7>4=O< > ?D<<5=5=<N.

S �����&���� � ����$�� � ��$�������� %$��%&�� ����$����
8.1 �>65D<F5?L 4>?65= <7rr<FL $- ?>65DO5<>7> il=.l?<74F>D D47>6>7> LD?4 FSW$25 <

<E?>?L7G5<LD( ED54EF6 ?>65D><.
�5D54 ?D>65?5=<5< >?5D4F<= ?>65D>< =5>5E>4?<>:

- 
?D>65D<FL >><?J]5>F=>EFL ?>65DO5<>7> aL4?<74F>D4;

- 
?D>65D<FL >><??5>7=>EFL D5>><5=4>6al==LD( (<?? 4=4?>7<G=L6 <<) ED54EF6 ?>65D><,

7475<?<FL (5E?< MF> =5>5E>4<<>) D45>G<5 MFal?>=O < ED54EF64 <7<5D5=<=, 6>JING<FL ?<-

F4=<5 745?47>6D5<5==> ?5D54 >G5D54=>= >?5D4G<5= ?>65D>< (6 E>>F65FEF6<< E> 6D5<5=5<

GEF.L>6?5=<O D45>G57> D56<<4 1>474==LL,r 6 $-).
8.2 �?D>5>64=<5.
8.2.1 �>4>?NG<FL 4=4?<74F>D > E5F< ?<F{l=<Jr E>7?4E=> $-, 6>?NG<FL 4=4?<74F>D. �D<

6>?NG5=<< ?D<5>D ?<5> 46F><4F<G5E>< ?D<=<<45F <EE>4=>5 E>EF>O=<5. �E?< MF>7> =5 ?D><%%�-

4<F 46F><4F<G5E><, E?54G5F GEF{l=>6<FL >?D545?5==>5 E>EF>O=<5 ?> G<>?Gal=<N, HaDKilB >JIzl6<LG

PRESET.
8.2.2 �D< 6>JING5=<< ?D<5>D4 < ?>EF>O==> 6 ?DF5EE5 D45>FO >EGM5EFOIO5FEO >>=F>?L

ocHoBHbD( DG=>G<=. �4<5>?55 6{D>=O5 DG=>G<< ?D<5>D4 al6F><4F<G5E>< >>=FD>JI<DGNFEO 6>

6D5<O D45>FO. � E?Gl45 >5=4DG65=<O >L<5>< 6 =<6=5< ?56>< G7?G M>D4=4 ?D<5>D4 >F>5D4645F-

EO E>>5M5=<5 > F5>GM5= >L<5>5 >D4E=O< F65F><.
8.2.3 $57G?LF4FO >?D>5>64=<O EG<F4FL ?>?>6<F5?L=O<<, 5E?< ?D< 6>JING5=<< < =$�4&��

>JItl6<L< PRESET ?D><76>4LFEO ycFzl=oB>a ?D<5>D4 6 E>EF>O=<5 E> EF4=44DF=O<< ?4EFD>�>4<<,

>FE)FEF6GNF E>>5M5=<O > =5<E?Da6=>EF<, >D7al=O G?D:6?5=<O ?>76>JIONF <5=OFL =4EFD>�>< ?4-

Da<5lD>6 < D56<<O D45>FO, <=4<>4F>DO =4 M>D4=5 G>47O64NF =4 =>D<4?L=L= pe loTM D45>FO
4=4?<74F>D4. � ?D>F<6=>< E?7l45 4=4?<74F>D 5D4>G5FEO.

9 �$���$�� �$��$������� ���%��'���/ (��)
9.1 �D>65D>G E>>F6�FEF6<O 7zu6?5==OE <45rr7<D<>4G<>==LD( 4:l==L= �� Lr4;l<74F>D4

?D>6>4<FL 6 E?54},NM5= ?>E?54>64F5?L=>EF<:

- 
?D>65D<FL <45=F<D<>4F<>==>5 =a<<5=>64=<5 �>;

- 
?D>65D<FL =><5D 65DE<< (<45=F<D<>4F<>==L= =><5D) ��.

.-?O MF>7> 6O764FL <5ON <=D>D<4F<< >5 4=4,F<74F>D5 < ?D>7D4?i?,t=>< >55E?5G5=<< ?G75<

D>D<<D>64=<O >><:t=4: SETUP/ System %>?fig/ Versions + Option.
�D< MF>< =4 M>D4=5 >F>5D47OFEO:

- <>45?L 4?4"?<74F>D4 D47>6>7> LD{4 FSWP26;

- 
E5D<==O= =><5D ?D<5>D4;

65DE<O ��.
9.2 $57G?LF4FO ?>65D>< EG<F4FL ?>?>6<F5?L=O<<, 5E?< <45=F<D<>4F<>==O5 44==O5 ��

E>>F65FEF6GNF <456F<D<>4F<>==O< 4al==O<, ?D<654U==L?{ 6 F45?<F5 1l. � ?D>F<6=>< E?rr45
tl=4?<74F>D 5D4>G5FEO.

l7



�45=F<D<>4F<>==O5 44==O5 (?D<7=4><) �=4G5=<5

�45=F<D<>4F<>=�>5 =<<5=>6it=<5�> R&S FSW$ firmwaTe

�><5D 65DE<< (<45=F<D<>4F<>==L= =><5D) ?> =5 =<65 3.01

-<DD>6>= <45=F<D<>4F>D ��

&45?<F4 l 1

10 ��$�������� ��&$�����'�%��% %�$�&�$�%&�� %$��%&��
����$����

10.1 �?D545?5=<5 =><<=4JlL=>7> 7=4G5=<O G4EF>FO >?>D=>7> >64DF56>7> 75=5D4F>D4
L >F?>E<F5?L=>= ?>7D5L=>EF< GlEF>FO >?>D?>7> >64DF56>7> 75?5D4F>D4.

10.1.1 �>4>,L>G<FL 6LD(>4 l0 MHz R�F Out =4 744=5= ?4=5?< zl=:L<74F>D4 >> 6E>4G

G4EF>F><5D4, E<�ED>=<7<D>64==>7> ?> 6=5L=5<G EF4=44DFG G4EF>FO.

l0.1.2 �D>65EF< <7<5D5=<5 G4EF>FO >?>D=>7> 75=5D4F>D4 ?> G4EF>F><5DG.

�F=>E<F5?L=GN ?>7D₠L=>EFL <7<5D=<= G4EF>FO 6OILE?<FL ?> D>D<G?5 (l):

^ V--"f ,_)
� >?= 

-z 
'J*

(1)

,4, f n^ - GEF4=>OI5==>5 7=4G5=<5 G4EF>FO l0 ��F,

1f*" - 7>G.r5=<5 G4EF>FO, <7<5D5==>5 G4EF>F><5D<.

l0.1.3 $57G?LF4FO ?>65D>< EG<F4FL ?>?>6<F5?L=O<<, 5E?< =><<=al?L=>5 7=4G5=<5

G4EF>FO >?>D=>F> 75=5D4F>D4 E>EF46<?> l0 ��F E >F=>E<F5JL=>= ?>7D5L=>EFLN GEF4=>6>< 6

?D545?4E +1,10-'.

10.2 �?D545?5=<5 4?4?47>=4 D45>G<E G4EF>F ?D< <7<5D5=<OE D47>6>7> < 4<??<-
,7G4=>7> LG<>6 ri 45E>?NF=>= ?>7D5L=>EF< <7<5D5=<= GD>6=O E<7=4JI4.

10.2.1 �?O >?D545?5=<O ?>7D5L=>EF< <7<5D5=<= }D>6�O E<7=4?4 E>54<=<FL ED54EF64 <7-

<5D5=<= 6 E>>F65FEF6<< E D<ElN>>< 1.

RF

10 ��F
10 ��F

$<EG=>> 1

10.2.2 �4EFD><FL 75=5D4F>D E8257D < <E?Lrry5<O= 4=iF<74F>D =4 D45>ry >F 6=5L=57>

<EF>G=<>4 >?>D=>= G4EF>FO. �4F5< % ?><>MLN <7<5D<F5JlO <>M=>EF< ?D>65EF< >4;L5D>6>G

�'% 6LrE>4=>7> E<7=4?4 75=5D4F>D4 =4 >>=F5 >455:rO 6> 6E5< 4<4?47>=5 G4EF>F 75=5$4F�$4 ��/

GD>6�O E<7=4JI4 0 4�<�F.
10.2.3 �>4>?NG<FL 6LD(>4 75=5D4F>D4 >> 6E>.ry 4=4JI<74F>D4 D47>6>7> LG<4 FSW$25,

�4 4=4?<74F>D5 6O5D4FL D56<< :r=4JI<74 D47>6>7> < 4<??rl-F/4=>7> LG<>6 (<Phase Noise

MeasuremenD), GEF4=>6<F, 6 =4EFD>=>4E 1l6F>?><E>4 G4EF>FO 6E>4=>7> E<7=4?4 �4GalJIL=GN

G4EF>FG l ��F < >>=5G�GN 26,5 ��F.

�7<5D<F5?L
<>Fl=>EF<

�=4.ll<74F>D
FSwP26�5=5D4F>D

%F4}F4DF
G4EF>FO
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10.2.4 �4 75=5D4F>D5 GEF4=>6<FL )D>65=L 0 4�<�F < G{NF>FG 1 ��F, 4rr4L74F>D 4>?65=
46F><4F<G5E>< >?D545?<FL G4EF>FG < GD>65=L 6E>4=>7> E<?t4?4 $<7<, <7<5DO5<>7> 6 4�<�F <
>F>5D47<FL <E 6 ?56>< 65DE=5< G7Jry M>D4=4.

l0.2.5 �?D5?5?<FN ?>7D5L=>EFL <7<5D5=<= GD>6=O E<7=iL4 ?> D>D<G?5:

�$=$<7<-04�<�F (2)

10.2.5 �>6F>D<FL <7<5D5=<O ?> ?. 10.2.4 4lul G4EF>F 6 4<4?47>=5 >F l0 4> 100 ��F E
L47>< 10 ��F, 6 4<4?47>=5 >F l00 ��F 4> 1 ��F E L47>< 100 ��F, 6 4<4?47>=5 >F l ��F 4>
8 ��F E L47>< 500 ��F, 6 4<4?47>=5 >F 8I&F 4> 25 ��F E L47>< 1 ��F.

l0.2.7 $57GlLF4FO ?>65D>< EG<F4FL ?>?>6<F5JL=O<<, 5E?< 4<:L47>= D45>G<E G4EF>F

?D< <7<5D5=<J{E D47>6>7> < .?<IlJ<FG4=>7> LG<>6 E>EF46<? >F 10 ��F 4> 26,5 ��F, 4
7=4G5=<5 ?>7D5L=>EF< <7<5D5=<= GD>6=O E<7=4?4 =alE>4<FEO 6 ?D545?4E +1 4� 6 4<4?47>=5
G4EF>F >F 1 ��F 4> 8 ��F 6>?NG., +2 4� E6. 8 ��F 4> 18I&F 6>?NG. < +3 4� E6 18 [&F 4>
25,5 ��F 6>,F>G.

l0.3 �?D5?5?5=<5 45E>?NF=>= ?>7D5L=>EF< <7<5D5=<= D47>6>7> LG<4.
10.3.1 �IO >?D545?5=<O 45E>.l?>F=>= ?>7D5L=>EF< <7<5D5=<= D47>6>7> LG<4

<E?>?L7>64FL EE5<G =4 D<EG=>5 1.

10.3.2Ha 75=5D4F>D5 E8257D GEF.l=>6<FL G4EF>FG 1��F, 6LrE>4=>= GD>65=L 0 4�<�F,

D47>6GN <>4GJIOF<N E 456<4F<5= D47O 0,00l D44 < G4EF>F>= <>4G?<DGNM57> >>?554=<O

10 >�F, ?D< =5>5E>4<<>EF< ?D>>>=F>?<D>64FL F>G=>EFL GEFal=>6>< 456<4F<< D47O 6 D56<<5
LrLl>7>6>= 45<>4G?OF<< $�. �4 4=iL<74F>D5 FSWP26 6O5D4FL D56<< <7<5D5�<= D47>6>7>
L}N!4 ?D< >FEF>=>4E >F l >7F 4> l00 >7F E >>?<G5EF6>< >>DD?OF<= 1, 6 =4EFD>=>4E FD4EEO

6>JING<FL >F>5D465=<5 4<E>D5F=LD( E>EFrl6JIONM<E

10.3.3 % ?><>MLN <4D>5D4 ?D>65EF< <7<5DE=<5 GD>6}u 4<E>D5F=>= E>EF46.7rONM5=

D47>6>7> LG<4 S?u , <7<5DO5<>7> 6 4�=, =4 7D4D<>5 D47>6>7> LG<4 ?D< >FEFD>=>5 l0 >�G.
10.3.4 �?D5?5?<FL ?>7D5L=>EFL <7<5D5=<= D47>6>7> LG<4 � S ?> D>D<G?5:

AS :,S*" + 55 4�=. (3)

l0.�.5 �>6F>DlFL <7<5D5=<O ?D< G4EF>F5 <>4GlLDG>M57> >>?554=<O 100 >�F (>F-

EFD>=>4 100 >�F), 4 F4>r(5 4?O =5EGM<E G4EF>F 1 ��F, 10 I&F < 26,5 ��F.
10.3.6�IO >?D545?5=<O ?>7D5L=>EF< <7<5D5=<= D47>6>7> LG<4 =4 G4EF>F4E >F-

EFD>=>< 5>?55 100 >�G E>5D4FL EE5<G 6 E>>F65FEF6<< E D<EG=>>< 2.

.-5?<F5?L
<>ML>EF<

RF

$<EG=>> 2

10.3.7�4 75=5D4F>D5 1(E8257D) GEF.r=>6<FL G4EF>FG F D46=GN 1��F, 6LFE>4=>=

GD>65=L 0 4�<�F, =4 75=5D4F>D5 2 (E8257D) GEF4=>6<FL G4EF>FG D46=GN EG<<5 G4EF>FO � 75=5-

D4F>D4 1 < G4EF>FO >FEF>=>< 
^F 

1 ��F, 6L?t>4=>= GD>65=L GEF:L>6<FL <<=GE 50 4�<�F.

�5=5D4F>D 2�5=5D4F>D l

�=4?<74F>D
FSWP26
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10.3.8 % ?><>MLN <4D>5D4 =4 4=4JI<74F>D5 ?D>65EF< <7<5D5=<5 GD>6�O 4<E>D5F=>=
E>EF46.FrONM5= S*" =4 7D4D<>5 D47>6>7> LG<4 ?D< mE,FD>=>5 Zf 1��u.

10.3.9 �?D545? FL ?>7D5L=>EFL <7<5D5=<= D47>6>7> LGI\{4 ?> D>D<G?5:
AS :,Su," + 5 4�= + 50 4�=. (4)

10.3.10 �>6F>D<FL <7<5D5=<O ?D< >FE,7D>=>4E �F �0 < 35 ��F, 4 F4>65 4?O =5EGM<E
G4EF>F F l0 ��F < 26,5 ��F.

10.�.11 $57G?LF4FO ?>65D>< EG<F4FL ?>?>6<F5JIL=O<<, 5EJI< 7=4G5=<5 ?>7D5L=>EF<
<7<5D5=<= D47>6>7> LG<4 6 4,l4?&}>=5 G4EF>F >F 1 ��F 4> 26,5 Il�F =<>4<FEO 6 ?D545?4E
+ l,5 4� 4JIO >FEFD>5> 4> 1 ��F 6>JING., +2,0 4� 4?O >FEFD>5> E6. 1 4> �0 ��F 6>JING., <
+3,0 4� 4-?O >FEFD>5> E6. 30 ��F

10.4 �?D545?5=<5 45E>?NF=>= ?>7D5L=>EF< ?7<5D5=<= 4<??}f7G4?>7> LG<4.
10.4.1�?O >?D545?5=<O ?>7D5L=>EF< <7<5D5=<= 4<IL<FG4O>7> LIyMa <E?>JIL7>64FL

EE5<G =4 D<EG=>5 1 .

10.4.2 �4 75=5D4F>D5 E8257D GEF4=>6<FL G4EF>FG 1I&F 6LrE>4=>= GD>65=L 0 4�<�N
4<??<FG4IIGN <>4GJUlF<N E �4,> : 0,1 �/> < G4EF>F>= <>.ryJ?.IDGNM57> >>?554=<O 10 >�F ?D<
=5>5E>4<<>EF< ?D>>>=FD>JI<D>64FL F>G=>EFL GEF4=>6>< �* 6 D56<<5 tLliL>7>6>=
45<>4GJuIF<<��. �4 4=4?<74F>D5 FSWP26 6O5D4FL D56<< <7<5D5=<= 4I\.{IL<FG4=>7> LGN{4 ?D<
>FEFD>=>4E >F l >�F 4> 100 >�F E >>JI<G5EF6>< >>DD5rrOrL= l, 6 =4EFD>=>4E FD4EEO 6>JING<FL
>F>5D465=<5 4<E>D5F=LIE E>EFa6JlONM<E.

10.4.� % ?><>MLN <4D>5D4 ?D>65EF< <7<5D5=<5 ypo6ru 4<E>D5F=>= E>EF46?ONM5=
lu'u , <7<5DO5<>= 6 4�=, =4 7D4D<>5 ar<??<FG4=>7> ury<4 ?D< >FEFD>=>5 10 >�F.

10.4.4 �?D545rLFL ?>7D5L=>EFL <7<5D5=<= ir<IIJI<FG4=>7> LG<4 �� ?> D>D<G?5:
,�: �-" + 55 4�=. (5)

10.4.5 �>6F>D<FL <7<5D5=<JI ?D< G4EF>F5 <>,ry?<DG>M57> >>?554=<O < >FEFr>=>5 6

100 >�F, 4 F4>65 4rur =5EGM<E G4EF>F l ��F, l0 ��F < 26,5 ��F.
10.4.6 �?O >?D545?5=<O ?>7D5L=>EF< <7<5D5=<= 4?,IIIJI<FG4=>7> LG<4 =4 G4EF>F4E >F-

EFD>=>< 5>?55 100 >�F E>5D4FL EE5<G 6 E>>F65FEF6<< E D<EG=>>< 2.

10.4.7�4 75=5D4F>D5 l ( E8257D) GEF4=>6<FL G4EF>FG F D46=GN 1��F, 6L?<>4r>=

GD>65=L 0 4�<�F, =4 75=5D4F>D5 2 (E8257D) GEF4=>6<FL G4EF>FG D46=GN EG<<5 G4EF>FO � 75=5-

D4F>D4 1 < G4EF>FO >FEFD>=>? lf 1��F, 6L?<>4r>= }D>65=L GEFzl=>6<FL <<=GE 50 4�<�F.
10.4.8 % ?><>MLN <4D>5D4 =4 4={lJI<74F>D5 FD>65EF< <7<5D5=<5 GD>6=O 4<E>D5F=>=

E>EF46rrONM5= .ý*,, =4 7D4D<>5 ar<??<FG4=>7> LG<4 ?D< >FEFD>=>5 lf 1��F.
10.4.9 �?D545?<FL ?>7D5L=>EFL <7<5D5=<= D47>6>7> LG<4 ?> D>D<G?5:

^S 
=S,_ -64� + 504�. (6)

10.4.10 �>6F>D<FL <7<5D5=<O ?D< >FEFD>=>5 f 30 ��G, 4 F4>65 4?O =5EGMID( G4EF>F �
10 ��F < 26,5 ��F.

10.4.1l $57G?LF4FO ?>65D>< EG<F4FL ?>?>6<F5JIL=O<<, 5EJI< 7=4G5=<ll ?>7D5L=>EF<

<7<5D5=<= 4<IIJI<ry4=>7> L},I!{4 6 4r4?47>=5 GlNFOF 0F 1 ��F 4> 26,5 f&F =4E>4OFEO 6 ?D545?4E

4 2,0 4� 4?O >FEFD>5> 4> l ��F 6>rrNG., +2,5 4� 4FrO >FEFD>5> E6. 1 4> 30 ��F 6>.F?>G.

10.5 �?D54L5?O5 G<5�LL5�<O GD>6=O E>5EF65==OE D47>6OE < 4<??<FG4=OE LG<>6
>D>EE>>DD5?OF<>?=>= >5D45>F>>= E >?F?5= FSWP-B60, 6 746<E?<>EF< >F >>?<G5EF64 >>D-

D5?OF<=.

10.5.1 �L >?D545?5=<O GD>6=O E>5EF65==LFE D47>6OE LG<>6 E>5D4FL EE5<G ?> D<-
EG=>G 3.
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�=4,r<74F>D

D47>6>7>
?rG<4

�=4?<74F>D
FSWP26

640 ��F

$<EGF>> 3

10.5.2 �4 <E?OFG5<>< 4=4J<74F>D5 FSW$26 4>F<6<D>64FL 6LrE>4 540 ��F =4
744=5= ?4=5.7?r ?D<5>D4, ?>4>JING<FL 57> > <7<5D<F5r?> D47>6>7> LG<4 FSWPSO.

10.5.3 �4 FSWPSO GEF:l=>6<FL D5E<< <7<5D5=<= D47>6>7> LG<4 4JuI G4EF>FO
640 ��F ?D< >FEFD>=>4E >F 3 >�F 4> 30 >�F, 4,rO >FEFD>=>< 10 >�F GEF4=>6<FL >>JI<II5EF6>

>D>EE->>DD5JuIF<= 10000.

10.5.4 �D>65EF< <7<5D5=<O D47>6>7> LG<4 ?D< >FEFD>=>5 10 >�F. '554<FLEO, GF>
<7<5D5==>57=4G5=<5 =5 ?D56OL45F <<�GE l58 4�D&F.

10.5.5 �?O >?D545?5=<O GD>6=O E>5EF65==LD( tl<??<FG4=LrE LG<>6 E>5D4FL EE5<G ?>

D<ElN>G 3.

10.5.6 �4 4=4?<74F>D5 FSWP 4>F<6<D>64FL 6LD(>4 640 ��F =4 744=5= ?4=5?< ?D<5>D4
?>4>JIN.I<FL 57> >> 6E>?G ?D<5>D4.

10.5.7 �4 FSWP GEF4=>6<FL D56<< <7<5D5=<= 4L{??<FG4=>7> LD!4 ?D< >FEFD>=>4E >F
1 �F4> 30 >�F 4?O =5EGM5= 540 ��F, 6>JlNG<FL D56<< GED54O5=<O.

10,5.8 �D>65EF< <7<5D5=<O ll<?JI<FG4=>7> L},]!{4 ?D< >FEFD>=>5 l0 >�F.
�>u<5G4=u5. ,-?O >64DF56L.E z5=5D4m>D>6 =4 >mEmD>=>5 10 >�F 4?lrLlut?Gd=Ll= tuyM =5

?D56OL45m D47>6Lt= ulyM. �>Mm><G 4utLumGd=Lt= ulG< cllaNa|a 640 ,��F m4>?E5 =5 5>?55

MuHyc I58 d�=/�F (E<. ?, 10,5,4).

10.5.9 $57G.lLF4FO EG<F4FL ?>?>6<F5JIL=O<<, 5E?< 7=4G5=<5 GD>6rrO E>5EF65==LFE

zl<??<FG4=OE LG<>6 =5 5>?55 <<=GE 158 4�=l&F.
10.5.10 �>4>F?>G<FL E<7=4JI E 6OE>44 640 ��F FSWP26 =4 6E>4 <E?OlG5<>7>

?D<5>D4. �4 FSWP26 GEF4=>6<FL D56<< <7<5D5=<= D47>6>7> LG<4 ?D< >FEFD>=>4E >F

3 >�F 4> �0 >�F < >>?<G5EF65 >D>EE->>DD5JIOF<= 1, 6NF>G<FL D56<< GED54=5=<O. �D>65EF<

<7<5D5=}fi D47>6>7> LG<4 ?D< >FEFD>=>5 10 >�F.
10.5.1i $57G:rLF4FO crr<TaTb ?>?>6<F5JIL=O<<, 5EJI< 7=4G5=<5 GD>6rrO E>5EF65==LFE

D47>6L?< LG<>6 =5 5>?55 <<=GE 147 4�w&F.
10.5.12 �>E?54>64F5JN=> GEFlL>6<FL >>?<G5EF6> >D>EE>>DD5JIOF<= D46=O< 10, 100,

1000, t0000 < <7<5D<FL 7=4G5=<5 GD>6=O D47>6L7E LG<>6 4JIO >FEFD>=>< 10 >�F.
l0.5.13 �OG5EFL <7 <7<5D5==OE 7=4G5=<= 7=4G5�<5 GD>6=O E>5EF65==OE D47>6LrE

LG<>6, <7<5D5==OE ?D< 1 >>DD5.?OG<<, 74D<>E<D>64FL ?>Jtr{5==O5 764G5=<O (6 4�).

10.5.14 $57GLF4FO ?>65D>< ?> 7ry=LG ?D>65D>< G<5=LL5LFr GD>6=O E>5EF65==LrE

D47>6LrE < 4<??<FG4=OE LG<>6 >D>EE>>DD5.?OF<>==>= >5D45>F>>= E >?F<5= FSW$-�5O, 6

746<E<<>EF< >F >>?<G5EF64 >>DD5?OG<= EG<F4FL ?>?>E<F5?L=O< 5EJI< ?>JryG5==O5

7=4G5=<JI =5 <5=55:

5 4� ?D< t0 >>DD5?OF<OE;
10 ?� ?D< 100 >>DD5?OG<OE;
15 4� ?D< 1000 >>DD5?tOF<OE;

20 ?� ?D< l0000 >>DD5?OF<OE.
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10.6 �?D545?5=<5 4<4?47>=4 G4EF>F <EF>G=<>4 E<7�4?4, 4<4?47>=4 GEF4II>6><
6OE>4�>7> GD>6=O < 45E>?NF=>= ?>7D5L�>EF< GEF4=>6>< 6OE>4=>7> GD>6=O (�?rr<O
FSwP-B64).

10.6.1 �L >?D545?5=<O 4<4?47>=4 G4EF>F < 4<aLa6>=4 GEF4=>6>< 6LD(>4=>7> GD>6=O
<EF>G=<>4 E<7=4?4 ?>4>JING<FL 6LIE>4 <EF>G�<>4 <Signal S>LE5 Output> =4 6E>4 4=ar?<74F>D4
FSWD26.

10.6.2 'EF4=>6<FL =><<=a?L=L= GD>65=L <>M=>EF< <EF>tL<>4 104�<, G4EF>FG
10 ��F, ?5D565EF< 4=4?<74F>D 6 D56<< 4=4JI<74F>D4 E?5>7D4 < GEFal=>6<FL F5=F4?L=},N G4E-
F>FG 10 ��F, ?>?>EG >57>D4 100 >�F, ?>?>EG ₠LtL.I<74 l >�F, >?>D=L= GD>65=L 10 4�<.

10.5.3 % ?><>MLN <4D>5D4 ?D>65EF< <7<5D5=<5 GD>6=O. �>6F>D<FL <7<5D5=<Jl lFO G4E-
F>F <EF>IL<>4 100 ��F, 500 ��F, 1 ��F, 2 ��F < 4Ll55 4> 18 ��F E L47>< 2 ��F.

10.6.4 �>6F>D<FL ? 10.6.3 4?O =><<II4JIL=>7> 6LIE>4I>7> GD>6=O <<=GE 50 4�<.
10.6.5 [<4?47>= GEF4=>6>< 6LD(>4=>7> GD>6=O EG<F4FL >F <<=GE 50 4�< 4> 10 4�<, 5El?4

<7<5D5�=O5 GD>6=< E>EFil6JIONF <<=GE 5}t2 4�< < 1Gt2 4�<.
10,6.6.-?O <7<5D5=<= 45E>r?>F=>= ?>7D5L=>EF< GEFtl=>6>< 6LtE>4=>7> E<7=Gl?4 ?>4-

>JING<FL > 6LD(>4G <EF>IL<>4 E<?{tF4 64FF<5lD ?>7?>M45<>= <>M=>EF< %�' NRP5OT. 'EF4-
=>6<FL =><<=4?L=L= GD>65=L <>M=>EF< <EF>G=<>4 0 4�<, G4EF>ry 10 ��F. �D>65EF< <7<5-

D5=<5 GD>6=O <>M=>EF< E ?><>MLN 64FF<5FD4.

10.6.7 �>6F>D<FL <7<5D5=<O 4JIO G4EF>F <EF>tL<>4 100 ��F, 500 ��F, 1 ��F,
2 ��F < 44,F55 4> 18 ��F E L47>< 2 ��F.

1 0.5.8 $4EEG<F4FL ?>7D5L=>EFL <7<5D5=<= }D>6�O <>M=>EF<. �4D<>E<D>64FL ?>Jr}?{5=_

=O5 7=4G5=<O (6 4�).
10.6.9 $57G?LF4FO ?>65D>< EG<F4FL ?>?>E<F5?L=O<< 5E?<:

4<4?47>= G4EF>F <EF>G=<>4 E<7=4?4 E>EF46<? >F 10 ��F 4> 18 ��F 6>.l?>G.;

4<4?47>= GEF.l=>6>< 6LD(>4=>7> }?oBIUI >F -59 4g +10 4� (l <�F) 6>r?>G;

45E>.l?>F=4O ?>7D5L=>EFL GEFil=>6>< GD>6=JI 6LD(>4=>7> E<7=4?4 6 4<4?47>=5 G4EF>F >F
10 ��F 4> 16 ��F 6>r?>G. =5 ?D56OL45F +2 4� < 6 4<tL.6>=5 G4EF>F >F 15 ��F 4> 18 ��F
6>JlNG. =5 ?D56OL45F *5 4�.

10.7 �?D545?5=?5 GD>6=O E>5gI65=�OE 6=>E<<OE D47>6OE L).<>6.
10.7.1 %>54<=rrFL >455?5< 6LD(>4 75=5D4F>D4 E> 6E>4>< <E?Lrry5<>7> 4�4JI<74F>D4.

L0.7 .2 �4 4=4JI<74F>D5 FSWP26 6>JING<FL D56<< <7<5D5=<= 6=>E<<L?< D47>6L?<
LG<>6, GEFtl=>6<FL G4EF>FG <7<5D5=<= 1 ��F, 6>j?>G.tFL 6LD(>4 75=5D4F>D4 E GEFal=>6?5==O<
=><<=zl?L�O< 7=4G5=<5< ypoBHJl 6LD(>4=>7> E<7=4JI4 l0 4�<�F, 'EF4=>6<FL 4<zL47>=
<7<5DO5<LD( >FEFD>5> >F 1 >�F 4> � ��F, >>?<G5EF6> >>DD5?OG<= 1000, 6>r?>.*rFL D56<<
GED54=5=<O.

10.7.3 �D>65EF< <7<5D5=<O 6�>E<<>7> D47>6>7> LG<4 =4 >FEF>=>4E 1; 10; 100 �F; 1;

10; 100 >�G; 1;3 ��F.
10.7.4 �>6F>D<FL <7<5D5=llO 4JIO =5EGF<E G4EF>F 10 ��F < 100 ��F,
10.7.5 $57GrLF4FO ?>65D>< EG<F4FL ?>?>6<F5JIL=O<<, 5EJI< 7=4G5=<5 GD>6=O

E>5EF65==OE 6=>E<<LIE D47>6OE LG<>6 =5 ?D56OL45F 7=4G5=<=, ?D54EF46?5=r*,FE 6 F45-

?<F5 12.

&45?<F4 12

'4EF>F4
=5EGM5= F

'4EF>F4 >FE,FD>=>< �F

1�F l0 �F 100 �F l >IF l0 >�F l00 >7F l ��F 3 ��F

l0 ��F -106 -l15 _ 128 -l40 -148 -l48 _l48 -l48

l00 ��F -1 l8 -1,7z -|47 -|52 _ l55 _ l55 -l53

l ��F -l l5 -lz7 -l77 -14,7 _160 _ 165 _l65 -16l
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10.8 �?D545?5=<5 �%�� 6E>44 6 4<4?47>?5 G4EF>F 10 ��F - 26,5 ��F.
10.8.1 �%�� 6E>44 4=.uI<74F>D4 6 4<4?47>=5 G4EF>F >F 10��F 4> 26,5 ��F

<7<5D<FL E ?><>MLN 4=aL<74F>D4 M?5>FD<G5E><E F5?5= 65>r>D=>7> ZVA50.
10.8.2 �F>4Lr5D>64FL ?D<5>D ZVA50 6 4<4?ll7>=5 G4EF>F >F 10 ��F 4> 25,5 ��F

E>7?4E=> $- =4 =57> <E?>JIL7GO E?54l.r>M<5 F<?O <5D: <5D4 F<?4 <<E>?>EF>= E>4>, <5D4
F<?4 ((>>D>F>>7> 74<O>4=<O>), <5D4 F<?4 ((E>7?4E>64==aul =47DG7>4D. ff?>E>>EFL
>4?<5D>6>< - >>=5F <7<5D<F5?L=>7> >455?O =4 6E>45 <E?OFG5<>7> 4=4JI<74F>D4.

10.8.3 �O?>?=<FL E5D>E =4EFD>5> <E?OFG5<>7> 4=4?<74F>D4 =$>4F<5< >=>?><
<Mode Preset>.

10.8.4 'EF4=>6<FL =4 <E?OFG5<>< 4=4?<74F>D5 E?54GNM<5 ?4D4<5lDO:
D56<< <7<5D5=<= <Spectrum Analysis>
?>?>E4 >57>D4 KSpan> 1 ��F;
F5=FD:L,IL=aUl G4EF>F4 <Start F75qG5?EG> 20 ��u;
?>?>E4 ?D>tryE>4=<O <RBW> l00 �F;
6E>4=>= 4FF5=N4F>D <MechAtten> 10 4�;
?D54GE<JI<F5JIL - 6O>?NG5=.
10.8.5 �D<5>D>< ZVA50 <7<5D<FL 7=4G5=<5 �%�� 6E>44 =4 G4EF>F5, E>6?44:rNM5=

E F5=FD4,N=>= G4EF>F>= 4=zr?<74F>D4. �,FO MF>7> ?5D565EF< ?D<5>D 6 D56<< >F>5DaD>5=<JI

746<E<<>EF< �%�� >F G4EF>FO 6 4<4?:t7>=5 >4.7<5D>6>< E>7?4E=> 57> $-, �>E?5 MF>7>
H:DKaTb >=>?>G <�4rk5r> < 6OEF46<FL G4EF>FG, E>6?444NMGN E F5=FD4JIL=>= G4EF>F>=
4=4!,I<74F>D4. �=4G5=<5 �%�� 6O6>4<FEO 6 ?D�l6>< 65DNr5< G7?G M>D4=4.

l0.8.6 �>6F>D<FL >?5D4F<< ??. 10.8.4 < 10.8.5 4?O E?54/NM<E 7=4G5=<=
F5=FD.L,IL=OE G4EF>F <745?<O: 10 ��F; 1; 3,6; 8,4; 10,0; 13,5; 18,0; 26,5 ��F.

10.8.7 $57G?LF4FO ?>65D>< EG<F4FL ?>?>6<F5JIL=O<<, 5E?< �%�� 6E>44 6
4<4?47>=5 G4EF>F l0 ��F - 25,5 ��F =5 5>?55 2.

10.9 �?D545?5?<5 >F=>E<F5?L=>7> GD>6?O <=F5D<>4G?OF?>==OE <E>465?<= 3-
7> ?>DO4>4 L<<3, 6OD42>5==>7> 6 6It45 F>G>< ?5D5E5G5=<O 3-7> ?>DO4>4 ToI, ?D<
E46<75 ?> G4EF>F5 =5 <5=55 sxRB\ , 6 746<E<<>EF< >F E>EF>O=<O ?D54GE<?<F5?O <
6E>4=>7> E<7=4?4 �4 E<5E<F5?5 L"".".

10.9.1 �?O >?D545?5=Lr GD>6IIO ?><5E, >5GE?>6?5==OE <=F5D<>4GJuIF<>==O<<
<E>tD>5=<O<< 3-7> ?>DO4>4 ?>4>?NG<FL �' 6L7E>4O 46GE 75=5D4F>D>6 E<I=<>6 E8257D
>> 6E>44< EG<<4F>D4. �5=5D4F>DO E<I=D>=<7<D>64FL >F 6=5L=57> <EF>G=<>4 - EF4=44DF4
G4EF>FO DG5<4<56>7> '1-92. �LrE>4 EG<<4F>D4 ?>4>JING<FL > 6E>4G 4=4?<74F>D4 FSW$25.

10.9.2 �4 75=5D4F>D4E GEF4=>6<FL E<7=llJIO E ?4D4<5FD:l<<:
G4EF>F4/81 =l= -500 >�F

fc2 =fin +500 >�F;
GD>65=L - <<�GE 15 4�<�F.

10.9.3 �4 FSWP 6O5D4FL D56<< :l=4?<74F>D4 E?5>FD4 < GEF4=>6<FL E?54GNM<>

=4EFD>=><:

[ ��$&: RFATTEN MANUAL: 0 dB]

[ ��$&: -5 dBm]

ISPAN:4MHz]
I BW: RES BW MANUAL:2lEGlz|
I FREQ: CENTER: l< l ],

745 Ji? : 1 1, 20, 50, 100 ��F;
>F 190 <7F4> 990 <7F E L47>< 200 ��F;1010 ��F;
>F 1 190 <7F 4> 2990 <7F E L47>< 200 ��F;3010 ��&;
>F 7490 <7F 4> 7990 ��F E L.7>< 500 ��F;>F 8,1 ��F
4> 26,5 ��F E L47>< l ��F.
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&45?<F4 l �

!<4?47>=O G4EF>F

�F=>E<F5?L=O= GD>65=L <=F5D<>4G?OF<>==OE <E>465=<= 3-
7> ?>DO4>4 L<<7, 6OD465==O= 6 6<.F5 F>G>< ?5D5E5G5=<O 3-7>
?>DO4>4 (TOI)l, ?D< E46<75 ?> G4EF>F5 =5 <5=55 5xRBW, 4�, =5

<5=55:

?D54GE<?<F5?L 6O>JING5=,
LcMec = <<=GE l5 4�<�F

?D54GE<?<F5?L 6>JING5=,
LcMec : <<=GE 50 4�<�F

4> 10 ��F 6I>L>G. 28
>F 10 ��F 4> 1 ��F 6>l?>G. <<=GE 10

E6. 10 ��F 4> 1 I&F 6>"L>G 25

E6. 1 4> 3 I&F 6>,F>G. <<=GE 13

E6. 3 4> 8 ��F 6>rNG |,7 <<=GE 20
E6. 8 4> 10 ��F 6>_F?>G. 8 <<=GE 20

E6. 10 4> 25,5 [&F 6>?NG. l0 <<=GE 20

'191 = 12* LcMec - L<<7)/2, 745 LcMec - GD>65=L 6E>4=>7> E<7=4?4 E<5E<F5?O

10.10 �?D545?5?<5 >F=>E<F5?L=>7> GD>6?O 74D<>?<G5E><E <E>465?<= 2-7> ?>DO?>4
LF21 6OD465?=>7> 6 6?45 F>G>? ?5D5E5G5L<O 2-7> ?>DO4>4 SHI, 6 746<E?<>EF< >F E>EF>O�<O
?D54GE??<F5?O < 6E>4?>7> E<7=4JI4 =4 E<5E<F5?5 Lc<ec.

10.10. l �>4>.?NG<FL �' 6LrE>4 75=5D4F>D4 E<7=tl"?>6 E8257D > �' 6E>ry
.l=zL<74F>D4 FSWP26 G5D57 E>>F65FEF6GF>M<= D"*F, ?>446.?ONM<= GD>65=L
E>5EF65==OE 74D<>=<> 75=5D4F>D4. �5=5D4F>D E<I=D>=<7<D>64FL >F 6=5L=57> <EF>G=<>4 -

EF4=44DF4 G4EF>FO DG5<?<56>7> '1-92.
10.10.2 �4 75=5D4F>D5 GEF4=>6<FL E<7=4? E ?4D4<5FDal<<:
G4EF>F4 - f?,,
GD>65=L-<<�GE 5 4�<�F.
10.10.� �4EFD>=>< FSWP 6 D56<<5 4=ztJI<74F>D4 E?5>FD4:

[ ��$&: RF ATTEN MANUAL: 0 dB]

[ ��$&:-5 dBm ]
ISPAN: l0k�z]
I BW : RES BW MANUAL : 30 Hz ]
I BW: VIDEO BW MANUAL: 10 t{z]

I FREQ: CENTER: {fn} ].

fi?: 1, 9;2t; 106; 274; 449,9; 699,9:999,9; |499,9; |749,9;2699,9: �449,9 ��F; 5 ��F;

10 ��F.
l0.10.4 'EF4=>6<FL <4D>5D =4 ?<> E<7=4?4: I MKR:> : $��� ].
10.10.5 �> <4D>5DG >?D545?<FL GD>65=L E<7=4Jl4 Lin. $57G?<DGO }D>65=L 75=5D4F>D4

GEF4=>6<FL ?>>4?4=<O <4D>5D4 =4 7=4G5=<5 -5 4�<.
10. l0.5 'EF4=>6<FL F5=FD4JILIrGN G4EF>ry =4 2-},N 74D<>=<>G:

24

10.9.4 'EFLr>6<FL <4D>5DO 4=4JI<74F>D4 =4 G4EF>FO /g1 afg2. $5ry?uDGO GD>6=< 75?5-

D4F>D>6 GEF4=>6<FL ?>>rl7ll=I4l <4D>5D>6 =4 7=4G5=IuI <<=GE 15 4�<. 'EF4=>6<FL 45?LF4-
<4D>5D =4 G4EF>FG fcl - 1��F. �7<5D<FL >F=>E<F5?L=L= GD>65=L <=F5D<>4G?OF<>==>=
?><5E<.

10.9.5 �>6F>D<FL <7<5D5�I5r ?D< 6>?NG5==>< ?D54GE<?<F5?5 < >E?45?5=<<
6EFD>5==>7> 4F75=N4F>D4 35 4�.

10.9,5 $57G?LF4FO ?>65D>< EG<F4FL ?>?>6<F5JIL=O<<, 5EJI< >F=>E<F5rN=O= GD>65=L
<=F5D<>4G?OF<>==LtE <E>465=<� 3-7> ?>DO4>4 LL?\47, 6OD465==O� 6 6<45 F>G><
?5D5E5G5=<JI 3-7> ?>DO4>4 TOI, ?D< E46<75 ?> G4EF>F5 =5 <5=55 SxRBW, 6 746<E<<>EF< >F
E>EF>O=<O ?D54GE<?<F5JIO < 6E>4=>7> E<7=4?4 =4 E<5E<F5?5 L"?r"., �5 ?D56OL45F 7=4G5=<=,
G>474==OE 6 F45?<F5 13.
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I FRBQ: CENTER: {2EJi?| ].
'EF4=>6<FL <4D>5D =4 ?<> 2->= 74D<>=<><:

IMKR:>: $���].
10.10.7 �> <4D>5DG >?D545?<FL GD>65=L E<7=4.?4 LN.
l0.10.8YpoBeHb ?><5E, >5GE?>6?5==L?< 74D<>�<G5E><<< <E>aD>5=<O<? 2-ro

?>DO4>4, >?D545?<FL ?> D>D<G?5 Lin - LN.
10.10.9 �>6F>D<FL <7<5D5=<O ?D< 6>?NG5==>< ?D5.ryE<JI<F5?5 < >E?45?5=<<

6EFD>5==>7> 4F75=N4F>D4 35 4ý.
l0.10-10$57G?LF4FO ?>65D>< EG<F4FL ?>?>6<F5JIL=O<<, 5EJI< >F=>E<F5rL=O=

GD>65=L 74D<>=<G5E><E <E>465=<� 2-7> ?>DO4>4 Lk2, 6OD$>5==O� 6 6<45 F>G><
?5D5E5G5=<O 2-7> ?>DO4>4 SHI, 6 746<E<<>EF< >F E>EF>O=<O ?D5.ryE<JI<F5JIO < 6E>4=>7>
E<7=4?4 =4 E<5E<F5?5 L"n"., =5 ?D56OL45F 7=4G5=<=, G>474==OE 6 F45FLF5 14.

&45?<F4 14

10.11 �?D545?5=<5 45E>?NF?>= ?>7D5L=>EFF <7<5D5?<= GD>6=O <7-74 ?5D5IE?N-
G5=<O ?>?>EO ?D>?G5>4=<O >F=>E<F5JIL=> RBW = 10 >�F

10. 1 l . 1 �>4NFNG<FL �' 6LD(>4 75=5D4F>D4 E<7=4Jl>6 E8257D > �' 6E>4G
4=4?<74F>D4.=4 75=5D4F>D5 GEF4=>6<FL E<7=iul E ?4D4<5FD4<<:

G4EF>F4 - 64 ��F;
GD>65=L - <<=GE 20 4�<�F.
10.11.2 'EF4=>6<FL =4ElD>=>< FSWP 6 D56<<5 4=4?<74F>D4 E?5>FD4:

[ ��$&: -l0 dBm ]

[ ��$&: RF ATTEN MANUAI: l0 dB]

I FREQ : CENTER: 64 MHz ]
I SPAN : l00kIIz ]

IBW: RBW MANUAL: 10kHz]

I BW: V�W MANUAL: 100 Hz]
l0,l l .3 'EF4=>6<FL <4D>5D =4 ?<> E<t?il?4 < 74D<>E<D>64FL 7=4G5=<5:

I MKR:>: $���]
I MKR: REFERENCE FIXED ].

10.1 1.4 �7<5=<FL =4EFD>=>< 4=4?<74F>D4:

I SPAN: {l0 E R�W}]4?OR�W 10��F<?<
I SPAN: ZBRO] ?.?O RBW > 10 ��F
IBW: RBW MANUAL : {RBW} : ENTER]
I BW : VBW MANUAL : {0.01 xRBW} : ENTER]

�E?< RBW< l00 �F, F> <E?>?L7>64FL L<D<=G ?>?>EO 6<45>D<?LFD4 V�W = l �F.
10. 1 1 .5 'EF4=>6<FL <4D>5D =4 ?<> E<7=4?4 < 74D<>E<D>64FL 7=4G5=<5:

�F=>E<F5?L=O= GD>65=L 74D<>=<G5E><E <E>4E5=<= 2-7>
?>DO4>4 LN, 6OD465==O= 6 6<45F>G>< ?5D5E5G5=<O 2-7> ?>-

DO4>4 (SHI)', 4�=', =5 <5=55:

?D54GE<?<F5?L 6O>.?NG5=,
LE<5E=<<=GE54�<�F

?D54GE<?<F5?L 6>JING5=,
LcMec = <<=GE 50 4�<�F

>F l ��F 4> 500 ��F 6>?NG. 45
>F 50 4> 500 ��F 6>?NG. 10

E6. 500 ��F 4> 1,5 I&F 6>?NG 4,7 10

cB.1,5 4> 4,0 ��F 6>?NG. 62 10

E6. 4 4> 25 ��F 6>?NG. 65 10

'SHI : L"""a - LK:, 745 LcMec - GD>65=L 6E>4=>7> E<7=4?4 E<5E<F5?O
2 

4�= - 4� >F=>E<F5?L=> GD>6=O =5EGM5=

25

.-<4?47>=O G4EF>F



I MKR:> : $��� ].
l0.11.6 �D>65EF< <7<5D5=<O 4?O 7=4G5=<= ?>?>EO ?D>LGE>L<O RBW = 100 �F, 1 >�F,
l0 >�F, 100 >�F l ��F < 10 ��F, 4 F4>65 20,50 < 80 ��F. $47=<F4 }D>6=5=

>F>5D4645FEO 6 ?>?5 <Delta [Tl FxD] {EEE} dB>.
10.11.7 �>6F>D<FL <7<5D5=<O 4JlO D56<<4 ��$-D<?LFD4. !?O MF>7> <7<5=<FL =4EFD>=><

4=fu'I<74F>D4:

I SWEEP : SWEEP MODE : FF& ].
10.11.8 $57G?LF4FO ?>65D>< EG<F4FL ?>?>6<F5JN=O<<, 5E?< ?>7D5L=>EF< <7<5D5?<=

GD>6�O <7-74 ?5D5>JING5=<O ?>?>EO ?D>?GE>:L<O >F=>E<F5?L=> RBW l0 >�F =5 ?D56OL45F
+0,2 4�.

10.12 �?D5?5?5=<5 >FF>E<F5?L=>= ?>7D5L=>EF? GEF4=>6>< L?D??O ?>?>E ?D>?GE-
>4=<O �' ?> GD>6=N <<�GE 3 4� < >>MDD?F?5=F4 ?DO<>G7>?L=>EF< D??LFD>6 ?>?>EO
?D>?GE>4=<O (?> GD>6=O< <<LGE 60 ?� < <<?GE 3 4�),

10.12.1 �>4>?NG<FL 6LD(>4 75=5D4F>D4 E<7=.I?>6 E8257D > 6E>4G 4=<<74F>D4 FSW$25.
�4 75=5D4F>D5 GEF4=>6<FL E<7=tl? E ?4Da {5FDal<<:

G4EF>F4 - 64 ��F;
GD>65=L - 0 4�<�F.
10.12.2 �4EFD>=>< FSWP 6 D56<<5 rL4r?<74F>D4 E?5>FD4:

[��$&: RFATTEN MANUAL: 10dB]

I AMPT:OdBm ]
I FREQ : CENTER : 64 MHz]
IBW : COUPLING RATIO : SPAN/RBW MANUAL :3:ENTER ]

10.12.3 �?D5?5?<FL ?>D5L=>EFL GEFzl=>6>< L<D<�O ?>?>EO ?D>?GE>Lr<O �' ?> }D>6=N
<<=GE 34�:

IMKR F%&N :N DB DOWN : 3 dB ]
I SPAN : {3 E RBW} ].

10.12.4 �D>65EF< <7<5D5=<O 4?O 7=4G5=<= ?>?>EO ?D>?GE>4=<O RBW = 100�F, 1>�F
l0 >�F, 100 >�F, 1 ��F < 10 ��F E ?><>MLN DG=>F<<:

I MKR:> : $��� ].
10.12.5.-5=EF6<F5?L=>5 7=4G5=<5 ?>?>EO ?D>?GE>4=<O �' ?> GD>6=N <<=GE 34�

>F>5D4645FEO 6 ?>?5 (BW {?>?>E4 ?D>?GE>4=uO}>>

10.12.6 .-?O F5E 65 ?>?>E ?D>?GE>il=<O GEFGu{>6<FL

I MKR FCTN : N DB DOWN : 60 dB ]
I SPAN: {6 E RBW} ].

10.12.7.-5=EF6<F5?L=>5 7=4G5=<5 ?>?>EO ?D?GE>4=<O I&' ?> }D>6=N <<=GE 5O?�
>F>5D4645FEO 6 ?>?5 <BW {?>?>E4 ?D>?GE>4=uO} ll,

l 0. l2.8 �?D545?<FL >>MDD<F<5=FO ?DO<>}F>?L=>EF< ?> D>D<G?5 �WE>4L/�W746

1 0. 12,9 $57G?LF4FO ?>65D>< EG<F4FL ?>JI>6<F5?L?O<<, 5E?<:

- >F=>E<F5?L=4Jl ?>7D5L�>EFL GEFll=>6>< L<D<�O ?>?>EO ?D>?GE>4=<O I&' ?>

GD>6=N <<=GE 3 4� =5 ?D56L??45F + 3 �/>;

- 7=4G5=<O>>MDD<F<5=F>6?DO<>G7>?L=>EF<D<?LFD>6?>?>EO?D>tryE>L<O
(?> GD>6=O< <<=GE 60 4� < <<=GE 3 4�) =5 ?D56OL4NF 5:1.

10.13 �?D5?5?5?<5 GD>6=/ >EF4F>GFOE E<7II4JI>6 >><5L=4F?>??OE G4EF>F ?D< �'
4FF5?N4F>D5 0 4�.

10.13.1 �4<>=GrL �' 6E>4 4=4?<74F>D4 =4 =47DG7>G 50 �<,

l0.13.2�?O >?D545?5=<Jr GD>6IlO >EF4F>G=LD( E<7=al?>6 >><5<=4F<>==LD( G4EF>F

6O>?NG<FL���-D<?LFD. 'EF4=>6<FL =4EFD>=>< FSWP 6 D56<<5 zL4?<74F>D4 E?5>FD4:

[ ��$& : RF �&��N MANUAL : � dB ]
[ ��$& : -50 dBm]

lo



IBW : RES BW MANUAL : 200 Hz].
10.13.3 �7<5D<FL GD>65=L E ?><>MLN DlN>F<<:

I MKR:>: $���].
10.13.4 �D>65EF< <7<5D5=<O 6> 6EU< 4<4?47>=5 G4EF>F.
10.1�.5 $57GlNF4FO ?>65D>< EG<F4FL ?>?>6<F5JL=O<<, ecJr< GD>65=L >EF4F>G=LrE

E<7=4?>6 >><5<=4F<>==LIE G4EF>F ?D< �' 4FF5=N4F>D5 0 4� =5 ?D56OL45F:
4> 1 ��F 6>JING. <<=GE 90 4�<�F;
E6OL5 l 4> 8900 ��F 6>.,F>G. <<=GE l l0 4�<�F;
E6OL5 8900 ��F 4> 25,5 t&F 6>JING. <<lIGE 100 4�<�F.

10.14 �?D5?5?5�?5 ED54=57> GD>6?O E>5EF65==OE LG<>6, ?D<654U?=>7> > ?>?>E5
?D>rryE>4=?O 1 �F.

10.14.1 �4<>rr}FL �' 6E>4 4=4J<74F>D4 =4 =47DG7>G 50 �<.
10.14.2 �4EFD>=>< FSWP 6 D56<<5 4=:L<74F>D4 E?5>FD4:

[ ��$& : RF ATTEN MANUAL : 0 dB ]
[ ��$&: -50 dBm ]

ISPAN:OHz]
ITRACEl:AVERAGE]
I TRACE 1 : SWEEP COUNT : {SWPCNT} ENTER ]
I MEAS : TIME DOMAIN POWER:MEAN ]

I FRBQ: CENTER: {fu}]
IBW:RBWMANUAL: {RBW} ]

I BW : V�W MANUAL : {VBW} ].

10.14.3 %G<F4FL ED54=55 7=4G5=<5 <4D>5D4 < E>>DD5L<D>64FL 7=4G5=<5 <7<5D5=r= =4

<<=GE l.,'g(RBWt �F): 
- RBW = 1 �F E>>F65FEF6G5F >>DD5>F<< 0 4�;
- RBW : 10 �F E>>F6�FEF6G5F >>DD5>F<< <<=GE l0 4�;
- RBW: l00 �F E>>F6�FEF6G5F >>DD5>F<< <<=GE 20 4�;

l 0 l 4 4 �7<5D5=- 
ifr }: ]"|i!��frffi 

l1,lT#-'##"#ffi l ^'

RBW;:,: 10 �F; SWPCNT;;:S;fn= �0 �F, 90 �F;
RBW : 100 �F; SWPCNT = 5;f?:�00 �F, 980 �F;

9,8 < 7 u ; 6};l Ei�; iF" �;,l;*; i, i *;:- flN?:,-;F,, .. u

4> 26,5 ��F E Lt7>< 500 ��F.
10.14.5 �D>65EF< 4>?>?=<F5JIL=O5 <7<5D5=<JI =4 G4EF>F4E
f? : |00 >�F, l ��G, 99 ��F, >F 1 ��F 4> 26,5 ��F E L.l7>< 1 ��F. �O <7<5D5=<=

GEF4=>6<FL:?D54GE<?<F5?L 6>JING5=; RBW:1 >�F; SWPCNT = 1.

10.14.5 $57G?LF4FO ?>65D>< EG<F4FL ?>?>6<F5JIL=O<<, 5EJI< EDE.Lr<= GD>65=L
E>5EF65==OE LG<>6 [?�<�F], ?D<654U==O= > ?>?>E5 ?D>rryE>4=<O 1�F =5 ?D56OL45F
7=4G5=<=, G>474==OE 6 F45.F?rF5 15.

&45?<F4 l5
�4<<5=>64=<5 E4D4>F5D<EF<>< �=4G5=<5

%D54=<= GD>65=L E>5EF65==OE LG<>6, ?D<6545==O= >
?>?>E5 ?D>7rGE>4=<O 1 �F, 6 4<4?47>=5 G4EF>F, =5 5>?55:

>F 10 4> 100 �F 6>r?>G.
E6. 100 �F 4> 1 >�F 6>.7?>G.

E6. l 4> 9 >�F 6>?NG.
E6. 9 >�F 4> l ��F 6>?NG.

110
120
135
l45

2,7



>>>=G4=<5 F45?<FO 15

�4<<5=>64=<5 E4D4>F5D<EF<>< �=4G5=<5

E6. 1 ��F 4> 1 I&F 6>?NG.
E6. l 4> 3 ��F 6>?NG.
E6. 3 4> 8 ��F 6NrNG.
E6. 8 4> l�,6 I&F 6>.7?>G.

E6. l3,5 4> 18I&F 6>?NG.
E6. 18 4> 25 ��F 6>.l?>G.

E6. 25 4> 25,5 I&F 6>?NG.

-149
-l50
_ 150
-148
-147
-l45
-140

E >?F<5� FSWP-B24 < GEF4=>6?5==>< GE<?5=<<
?D5.ryE<?<F5?O �0 4�

>F l0 4> 50 ��F 6<NG.
E6. 60 ��F 4> 3 I&F 6>.l?>G.

E6. 3 4> 8 ��F 6>r?>G.
E6. 8 4> l8 I&F 6>.l?>G.

E6. 18 4> 26,5 I&F 6>;?>G.

_ l50
- l65
-l62
-162
-160

10.15 �?D5?5?5=<5 45E>?NF=>= ?>7D5L=>EF< ?7<5D5=<= GD>6=O E<7=4JI4 <<�GE
10 ?� (1 <�F) =4 G4EF>F5 64 ��F (>?>D=O= GD>65=L <<=GE 10 4� (1<�F), >E?45?5=<5
6E>4=>7> 4FF5=N4F>D4 l0 4�, RBW = t0 >�F).

10.15.t %>5D4FL EE5<G 6 E>>F65FEF6<< E D<EG=>>< 4,. ?>4>?NG<FL 6E>4

?D5>5D47>64F5JIO, 6E>4 4=ut<74F>D4 < 6OE>4 75=5D4F>D4 E<7=4?>6 > EG<<4F>DG.

$<EG=>> 4

l0.15.2 �4 75=5D4F>D5 GEF:t=>6<FL E<7=4? E ?4D4?.l5FDa<<:

G4EF>F4 - 64 ��F;
GD>65=L-<<=GE44�<�F,

10.15.3 �7<5=OO GD>65=L 75=5D4F>D4, GEF4=>6<FN ?>>474=<O 64FF<5FD4 NRP5OT

Z,GOr = <<=GE l0 + 0,05 4�<�F
10.15.4 'EF4=>6<FL E?54},NM<5 =4EFD>=>< FSW$25 6 D5E<<5 4=4?<74F>D4 E?5>FD4:

[ ��$&: RFATTENMANUAL; lOdB]

IAMPT:-l0dBm]
I SWEEP : SWEEP TIME : 10 ms ]

I SPAN: 30 kHz]

I BW: RES BW MANUAL: l0 k�z]

I TRACE : DETECTOR : RMS ]
I FREQ : CENTER : 64 MHz ].

l0.15.5 �7<5D<FL GD>65=L E<7=4?4 l?s<,D [4�<�F] E ?><>MLN DG=>F<<:

I MKR => : $��� ].

�=4?<74F>D
FSWP26�5=5D4F>D

�7<5D<F5?L
<>?L>EF<

28



10.15.6 �>7D5L=>EFL <7<5D5=<= GD>6rrO E<7=4?4 <<=GE l0 4�<�F =4 G4EF>F5 64 ��F
D4EEG<F4FL ?> D>D<G?5:

�L>F : L7swF'- L?6r, 0)

10.15.7 $57G?LF4FO ?>65D>< EG<F4FL ?>?>6<F5?L=O<<, 5EJI< ?>7D5L=>EFL <7<5D5=<�

GD>6=O E<7=IL,I4 <<�GE 10 4� (l <�F) =4 G4EF>F5 54 ��F (>?>D=O= GD>65=L <<=GE 10 4�
(1<�F), >E?45?5=<5 6E>4=>7> 4FF5=N4F>D4 l0 4�, RBW : 10 >�F) =5 ?D56OL45F +0,2 4�.

10.16 �?D545?5Il<5 4<4?47>=4 G4EF>F < =5D46=><5D=>EF< 4<??<FG4=>-G4EF>F=>=
E4D4>F5D<EI<>< >F=>E<F5JIL=> G4EF>FO 64 ��F, 6 746<E?<>EF? >F E>EF>O??O ���-
D<?LFD4, 4FF5=N4F>D4 %�' < ?D5ryE<?<F5?O.

10.16.1 %>5D4FL EE5<G 6 E>>F65FEF6<< E D<EG=>>< 4, 4?O G4EF>F <5=55 250 >�F 6<5EF>
75=5D4F>D E<7=.r?>6 E8257D 75=5D4F>D E?>6=>= ?D><76>?N=>= D>D<O 81 160�.

l0.16.2 �4 75=5D4F>D5 GEF.l=>6<FL E<7=4? E ?4D4}.t5FD:l<<:

G4EF>F4 - 10 ��F;
}D>65=L-<<=GE44�<�F.

10.16.3 �7<5=OO GD>65=L 75=5D4F>D4, GEF4=>6<FL ?>>474=I?JI 64FF<5FD4 NRPSOT
Z?< : <<=GE l0 + 0,05 4�<�F

10.16,4 'EF4=>6<FL E?54GNM<5 =4EFD>=>< FSWP 6 D56<<5 4=4?<74F>D4 E?5>FD4:

[��$&: RF INPUT {E>uDli?g} DC]
[��$&: RF ATTEN MANUAL: {aFsw}l0dB]
IAMPT:OdBm]
ISPAN: 100kHz]
I BW: RES BWMANUAL: 10 k�z]
I FREQ : CENTER : 64 MHz ]
[ ���=>: MORE:EXCLUDE LO].

10.16.5 �7<5D<FL }D>65=L E<7=4?4 Z?s< E ?><>MLN Dl?>G<<:
I MKR=>: $��� ].

10.16.6 �>7D5L=>EFL <7<5D5=<= GD>6=O E<7=4?4 ALREF [d�]= LrsrF - LMBI 7Ll5EF< 6

?D>F>>>?. �5D46=><5D=>EFL �'% >F=>E<F5?L=> G4EF>FO 64 ��F D4EEG<F4FL 4?O E?54},NM<E

G4EF>Ff< : 10 �F, 1 >�F, 9 >�F, 10 >�F, 30 >�F, 100 >�F, 300 >�F, l ��F, 3 ��F, 10 ��F,
50 ��F, l00 ��F, 200 ��F, >F 500 ��F 4> 8 ��F E L.t7>< 500 ��F, >F 8 ��F < 4> 25,5 ��F E
L47>< l ��F.

1 0. 1 6.7 'EF4=>6<FL E?54).NM<5 =4EFD>=>< FSWP:

I SPAN : l00 kHz ]

I FREQ: CENTER: {ftl,}]

I BW: RES BW MANUAL: {RBW} ]

10.15.8 � 4<4?.6>=5 G4EF>F �jrr 4> l00 >�F <E?>JIL7>64FL RBIr:Fill/]0, 6 >EF4?L=LrE
E?GGtFE <E?>JlL7>64FL RBW: :L{ >�F.

l0.15.9 �7<5D<FL 1D>65=L E<7=<4 LFSW E ?><>MLN DG=>F<<:

I MKR =>: $��� ].
l 0. l 5. 1 0 �4D<>E<D>64FL ?>>474=<O 64FF<5FD4 NRPSOT [?�<�F].
10.16.1 1 �5D46=><5D=>EFL �ID( >F=>E<F5?L=> G4EF>FO 64 ��G dl tl% [4�] D4EEG<F4FL ?>

D>D<G?5:
dl'r'[4�]=Z�SW- LNRP - �L<r_ (8)

10.16,12.->?>?=<F5?L=> 4'lO G4EF>F ,ft? : 1 >�F 1 ��F, 1 ��F, 5 ��F, l0 ��F, 25 ��F
?D>65EF< <7<5D5=<O =5D46�><5D=>EF< ?D< �'% ?D< 7=4G5=<?( 6E>4=>7> 4FF5=N4F�$4 4�4���4-

F>D4 aFsw:20, 30 < 40 4�, GEF4=>6<6 E>>F65FEF6},NM},N =4EFD>=>G FSWP:

[ ��$&: RF ATTEN MANUAL: {aFsw} dB]
l0.16.1� 'EF4=>6<FL <4>E<<4?L=>5 7=4G5=<5 6E>4=>7> 4FF5=N4F>D4 al=4?<74F>D4

aFsw : 79 4�, GEFzL>6<6 E>>F65FEF6},NMlF> =4EFD>=>G FSWP:

[ ��$&: RF ATTEN MANUAL: {aFsw} dB]

29



10.16.14 �D>65EF< <7<5D5=<O =5D.l6=><5D=>EF< �&( 4IO E?54}.NM<E G4EF>F f? =

10�F,9>�F, 10>�F, l0��F, 11��F, 3,5��F,3,7��F,8��F,8,1 ��F,22��F,22,1 ��F,
25,5 ��F.

10.15.15 'EF4=>6<FL 7=4G5=<5 6E>4=>7> 4F75=N4F>D4 4=ar?<74F>D4 aFsw = 20 4�, 6>?>-
G<FL ?D54GE<?<F54L, GEF4=>6<6 E>>F65FEF6GNM<5 =4EFD>=>< FSWP:

[ ��$&: RF ATTEN MANUAL: {aFsw} dB]

[��$& : PREAMP ON ]
10.16.16 �D>65EF< <7<5D5=<O =5D46=><5D=>EF< �'% F|O E?54GNM<E G4EF>F

fi?:10 ��F, 3,6 ��F,3,7 ��F, 8 ��F, 8,1 ��F,22 ��F,22,1 ��F,26,5 ��F.
10.16.17 'EF4=>6<FL 7=4G5=<5 6E>4=>7> 4FF5=N4F>D4 aFsw : 10 4�, 6L?EFrN.LFL ���-

D<?LFD, GEF4=>6<6 E>>F65FEF6GNF<5 =4EFD>=>< FSWP:
I INPUT/OUTPUT: Input Source Config]

I YlG-Preselector => �FF ]
[ ��$&: RF ATTEN MANUAL: {aFsw} dB]

10.16.18 �D>65EF< <7<5D5=<O =5D46=><5D=>EF< �&( 4IO E?54}.NM<E G4EF>F f? :
8 ��F, 10 ��F, 12 ��F, 15 ��F, 18 ��F,20 ��F, 22��F,25 ��F,26,5 ��F.

l 0. l 5. 1 9 .->?>?=<F5?L=> 4?O G4EF>F fr = 8 ��F, 15 ��F,25 ��F ?D>65EF< <7<5D5=<O =5-

D46=><5D�>EF< ?D< �'% ?D< 7=4G5=<JD( 6E>4=>7> 4FF5=N4F>D4 4=<<74F>D4 aFsw: 20, 30 <
40 4�, GEF4=>6<6 E>>F65FEF6}.NMlF> =4EFD>=>G FSW$:

[ ��$&: RF ATTEN MANUAL: {aFsw} dB]
10.16.20 'EF4=>6<FL <i6E<<4JIL=>5 7=4G5=<5 6E>4=>7> 4F75=N4F>D4 4=ar?<74F>D4

aFsw = 79 4�, GEFtl=>6<6 E>>F65FEF6}.NMGN =4EFD>=>G FSWP:

[ ��$&: RF ATTEN MANUAL: {aFsw} dB]
10.16.21 �D>65EF< <7<5D5=<lI =5D�l6F><5D=>EF< �'% 4?O E?54},NM<E G4EF>F f< =

8 ��F, 10 ��F, 15 ��F,22 ��F, 25 ��F,26,5 ��F.
|0.|6,22 'EF4=>6<FL 7=4G5=<5 6E>4=>7> 4FF5=N4F>D4 al=4?<74F>D4 aFsw = 20 4�, 6>,F>-

G<FL ?D54GE<?<F5?L, GEF4=>6<6 E>>F65FEF6},NM<5 =4EFD>=>< FSWP:

[ ��$&: RF ATTEN MANUAL: {aFsw} dB]

[ ��$& :PREAMP ON ]
10.16.23 �D>65EF< <7<5D5=<O =5D46=><5D=>EF< �'% 4?O E?54},NM<E G4EF>F f?

8 ��F, 10 ��F, 15 ��F,22��F,25 ��F,26,5 ��F.
10.16.24 $57G?LF4FO ?>65D>< EG<F4FL ?>?>6<F5?L=O<<, 5E?< 4<aL47>= G4EF>F zr=4?<74-

F>D4 E>EF46<? >F 10 �F 4> 26,5 ��F, 4 7=4G5=<5 =5Dal6=><5D=>EF< ll<??<FG4l>-G4EF>F=>=
E4D4>F5D<EF<>< =5 ?D56OL45F 7=4G5=<=, F474II=LD( 6 F45?<F5 l5.

�DuF5G4=u5. �5D>6=><5D=>EmL �W 6 m45?uF5 ?Du <?N5><> 7=4G5=uu 4??5=N4?>D4
=5 ?D56LaL45m 7=4G5=u= ?Du MaKclLDlcL|lbHoM 7=4G5=uu 4mm5=N4m>D4, ?Du >>?>D>< ?D>6>du?uEL
l6<5D5=uO, m4> >4> <4>E?l<4?L=(< ?>zD5u?=>EmL ?Du ?5D5LNG5=uu 4m?5=N4m>D4 d>Emuz45?EO
=4 5?> MaKclL\|albHoM 7=4G5=uu 79 d�.

&45?<F4 15

�4<<5=>64=<5 E4D4>F5D<EF<>< �=4G5=<5, 4�
�5D46=><5D=>EFL al?{??<FG4=>-G4EF>F=>= E4D4>-
F5D<EF<>< >F=>E<F5?L=> G4EF>FO 64 ��F, 6 74-

6<E<<>EF< >F E>EF>O=<O ���-D<?LFD4, 4FF5-
=N4F>D4 %�' < ?D5?GE<?<F5?O, 6 4<4?47>=5
G4EF>F, 4�, ?5 5>?55

E 6>?NGU==L?F ���-D<?LFD><:
>E?45?5=<5 l0, 20, 30 <?< 40 4�, ?D54GE<?<F5?L
>F>?NG5=

>F l0 �F 4> 9 >�F 6>.l?>G.

E6. 9 >�F 4> 10 ��F 6>.l?>G.

E6. 10 ��F 4> 3,6 ��F 6>.l?>G.

E6. 3,5 4> 8 ��F 6>?NG.
E6. 8 4> 22 ��F 6>?NG.
E6. 22 4> 26,5 ��F 6>?NG,

+1,00
+0,45
+0,30
+0,50
+1,50
+2,00

30



J?>5>5 >E?45?5=<5
>F 10 �F 4> 9 >�F 6>.l?>G.

E6. 9 >�F 4> 3,6 ��F 6>?NG.
E6. 3,6 4> 8 ��F 6>?NG.
E6. 8 4> 22 ��F 6>?NG.
E6.22 4> 26,5 ��F 6>?NG.

+1,0
+0,6
*0,8
+2,0
+2,5

>E?45?5=<5 S 20 4�, ?D54GE<?<F5?L 6>?NGU=
>F l0 ��F 4> 3,6 ��F 6>?NG.
E6. 3,6 4> 8 ��F 6>?NG.
E6. 8 4> 22 ��F 6>?NG.
E6.22 4> 25,5 ��F 6>?NG.

+0,5
+0,8
+2,0
+2,5

E 6O>JING5==O< ���-D<?LFD><:
>E?45?5=<5 l0, 20, 30 < 404�, ?D54GE<?<F5?L
>F>JING5=

>F 8 4> 22 ��F 6>?NG.
E6.22 4> 26,5 ��F 6>?NG.

+1,5
+2,0

?N5>5 >E?45?5=<5
>F 8 4> 22 ��F 6>?NG.
EL.22 4> 25,5 ��F 6>?NG.

5,0
+2,5

>E?45?5=<5 < 20 4�, ?D4GE<?<F5?L 6>Jtr>GU=

>F 8 4> 22 ��F 6>?NG.
E6. 22 4> 26,5 ��F 6>?NG.

+2,0

+2,5

10.17 �?D5?5?5==5 45E>?NF=>= ?>7D5L=>gF< ?7<5D5=<= GD>6=O ?7-74 ?5JI<-
=5==>g7< L>4JIO (?D< >F=>L5=<< E<7=4;r/LG< =5 <5655 16 4�)

10.17.1 �>4>?NG<FL �' 6LD(>4 75=5D4F>D4 E<7=4?>6 > 6E>4G 4F75=N4F>D4 EFG?5=G4F>7>,
6LIE>4 4FF5=N4F>D4 - > �' 6E>4G 4=4JI<74F>D4, �5=5D4F>D E<N(D=<7<D64FL 0F 6=5L=57>
<EF>G=<>4.

l0.17.2 �4 75=5D4F>D5 GEFlL>6<FL E<7=4? E ?4D4<�FD:l<<:
- G4EF>F4 - 128,1 ��F;
- 1D>65=L- 10 .�,r�7.
10.17.3 �=4G5=<5 >E?45?5=<O =4 4FF5=N4F>D5 GEF4=>6<FL 0 4�.
10.17.4 'EF4?>6<FL E?54GNM<5 =4EFD>=>< FSWP 6 D6<<5 4=Gr?<74F>D4 E?5>7D4:

[ ��$&: RF ATTEN MANUAL: l0 dB]

[��$& : l0 dBm ]

I FREQ : CENTER : 128.1 MFIz ]
ISPAN:OHz]
I TRACE:DETECTOR:AV]
IBW : RES BW MANUAL: l k�z]

ISWEEP: SWEEP TIME MANUAL: {sweep time}]

IMEAS : TIME DOMAIN POWER : MEAN ]

10.17.5 �7<5D<FL }?>65=L E?7=<4 LMIc ?><>MLN <4D>5D4.

l0.1 7.5 �7<5=OFL >E?45?5=<5 4F75=N4F>D4 4> 90 4� E L47>< l0 4�.
� F45?<F5 17 ?D<6545=4 746<E<<>EFL GEFll=>6>< 7=4G5=<= 6D5<5=< Dzt:}65DF>< <

>E?45?5=<O 4FI5=N4F>D4.
&45?<F4 17

10.17.7 �4 >464>< Lr75 <7<5=5=<= 7=4G5=<O >E?45?5=<O <7<5D<FL GD>65=L E<7=4?4
l?sr E ?><>MLN <4D>5D4.

44FF, �� >F l0 4> 50 >F 50 4> 80 >F 80 4> 100
�D5<O D476UDF><, <E 200 600 1000

7l



10.17.8 �>7D5L=>EFL <7<5D5=<= },D>6=O D4EEtLF4FL ?> D>D<G?5:
� = L7sw - ,/+4, (9)

745 � - 45=EF6<F5?L=>5 7=4G5=<5 >E?45?5=<O 4FF5=N4F>D4 =4 G4EF>F5
<7<5D5=<O

10.17.9 $57G?LF4FO ?>65D>< ?> 44==>= >?5D4lL< EG<F4FL ?>?>6<F5?L=O<<, 5EJL

?>7D5L=>EF< <7<5D5=<= GD>66O <7-74 =5?<=5==>EF< L>4;L (?D< >F=>L5=<< E<7=4.?/LG< =5

<5=55 l 5 ?�) =5 ?D56OL4E7:
6 4<4?&}>=5 >F 0 4> <<=GE 70 4� 6>-l?>G. + 0,1 4�;
6 4<4?47>=5 E6. <<�GE 70 4� 4> <<=GE 90 4� 6>.l?>G. * 0,2 4�.

10.1� �?D5?5?5=<5 45E>?NF=>= ?>7D5L=>EF< <7<5D5=<= GD>6?O <7-74 ?5D5r&?N-

G5?<O >E?45?5=<O 6E>4=>7> 4FF5=N4F>D4 =4 G4g7>F5 64 ��F >F=>E<F5?L=> >E?45?5=<O
l0 4� < 4>rrGE>45<>= ?>7D5L=>EF< <7<5D5=<= GD>6�O 6 4<4?47>=5 >F <<>GE 70 4� 4> 0
4� >F=>E<F5?L=> >?>D=>7> GD>6=O, ?D< >F?>L5=<< E<7=4.?/L5r< =5 <5?55 20 4�, �' >E-
?45?5=<< 10 4�, 20 4�, 30 4�, 40 4�, 6O>?NG5?O>< ?D5.ryE<?<F5JI5 ? 6>?NG5??><
���-D??LFD5

10.18.1 �>4>?NG<FL �' 6L6>4 75=5D4F>D4 E8257D E<7=4?>6 > 6E>4G 4FF5=N4F>D4

EFG?5=G4F>7>, 6LD(>4 4FF5=N4F>D4 - > �' 6E>4G 4=4JI<74F>D4. �5=5D4F>D E<�ED>=<7<D>64FL
>F 6=5L=57> <EF>lL<>4 - EF4=44DF4 G4EF>FO.

10.18.2 �4 75=5D4F>D5 GEF4=>6<FL E<7=4? E ?4Dal<5FD4<<:

G4EF>F4 - 64 ��F;

GD>65=L - 10 4�<�F.
10.18.3 �=4G5=<5 >E?45?5?<O =4 4FF5=N4F>D5 GEF4=>6<FL 70 4�.
10.18.4 'EF4=>6<FL E?54).NM<5 =4EFD>=>< FSW? 6 D56<<5 4=ar?<74F>D4 E?5>7D4:

I FREQ : CENTER:64 MHz ]
I SPAN:500Hz]
I BW: RES BWMANUAL: l kHz]

ITRACE :DETECTOR :RMS ]
I BW : VIDEO BW MANUAL : 100 Hz ]
[��$&: RFATTEN MANUAL: l0dB]
[ ��$& : -35 dBm]

'EF4=>6<FL <4D>5D =4 ?<> E<7=il?4:

I MKR =>: $��� ].
l 0.1 8.5 �4?4FL D<>E<D>64==O= >?>D=O= <4D>5D:

I MKR: REFERENCE FIXED ].
10.18.6 �4D4<5FDO <7<5D<F5?L=>= F5?< (>E?45?5=<5 =4 4FF5=N4F>D5 4OFF, >E?45?5=<5

4=<<74F>D4 4Fsw < >?>D=O= 1D>65=L 4=4?<74F>D4) <7<5IIOFL E>7?4E=> F45?<F5 18, <E?>?L7GO

E?54},NM<5 =4EFD>=>< 4=4?<74F>D4:

[��$&: RF ATTEN MANUAL: { 47sw}]

[ ��$&: {-45 dBm +47sw} dBm]

I MKR:>: $��� ].

&45?<F4 1 8

4�FF, 4� 70 80 75 65 60 55 40 70 z0 10

aFSW, 4� 10 0 5 15 25 70 40 60
,70

�?>D?Lr=

}?>-
65=L, 4�<�
F

-35 -45 _30 -25 -20 5 l5 25

10.18.7 %G<F4FL ?>>474=<5 <4D>5D4 Del� [&1 F)�] {^<} dB 6 65DE=5< ?D46>< G7?G.

72

50

20 50

_40 _l5 -5



10.18.84?O >464>7> <7 7=4G5=<= >E?45?5=<rI 6E>4=>7> 4FF5=N4F>D4 4=aL<74F>D4
6OG<E?<FL ?>7D5L=>EFL <7<5D5=<= GD>6rrO <7-74 ?5D5>J?>G5=<O >E?45?5=<O 6E>4=>7>
4FF5=N4F>D4 ?> D>D<G?5:

AaTr- �< + (�4 - �470 4�), (l0)
745: �< - >FEG5F <4D>5D4 D5l< [Tl F)�] { 

^< 
} 4�,

�4 - 45=EF6<F5?L=>5 7=4G5=<5 >E?45?5=<O 6=5L=57> 4FF5=N4F>D4 =4 G4EF>F5 64 ��F (6
E>>F65FEF6<< E D57GJILF4F4<< ?>65D>< 4FF5=N4F>D4),

�4z> ?� - 45=EF6<F5?L=>5 7=4G5=<5 >E?45?5=<O 4FF5=N4F>D4 ?D< GEF4=>6>5
=><<=4L=>7> 7=4G5=<O 70 4� =4 G4EF>F5 64 ��F.

l0.18.9 �?O >?D545?5=<O ?>7D5L=>EF< <7<5D5=<= ypoBru 6 4<4?47>=5 >F <<=GE 70 4�
4> 0 4� >F=>E<F5?L=> >?>D=>7> GD>6=O, �' >E?45?5=<< 10 4�,20 4�, 30 4�, 40 4�, 6O>.?N-
G5==>< ?D54GE<?<F5?5 < 6>J?>G5==>< ���-D<?LFD5, GEF:l=>6<FL 7=4G5=<5 75=5D4F>D4 <
F5=FD4?L=>= G4EF>FO 4=4?<74F>D4 10 ��F, GD>65=L <>M=>EF< 75=5D4F>D4 0 4�<�F, >E?45-
?5=<5 4=4JI<74F>D4 4Fsw l04�, >?>D=O= GD>65=L 4=al?<74F>D4 0 4�<�F, >E?45?5=<5 6=5L=57>
4FF5=N4F>D4 0 4�. �L?E?NG<FL ?D54GE<?<F5?L. 'EF4=>6<FL <4D>5D =4 <:l>E<<aFL=>5 7=4G5�<5 <
6>JING<FL D56<< 45?LF4_<4D>5D4,

10.18.10 �>E?54>64F5?L=> GEF4=.l6?<64FL >E?45?5=<5 .l=Gu<74F>D4 aFsw 20, 30, 404�,
D<>E<DGO ?>>i?7:?=<O <4D>5D4 D5l< [&1 FXD] {^<} dB 6 65DE=5< ?Dll6>< G7?G M>Dzl=4 4=!IJL74-
F>D4 >4> 7=4G5=<5 ?>7D5L=>EF< <7<5D5=r=.

l0.18.1l 'EF4=>6<FL 7=4G5=<5 >E?45?5=<O 4=4?<74F>D4 47sw l04�. 'D>65=L 6LD(>4=>=
<>M=>EF< 75=5D4F>D4 -70 4�<�F, >?>D=O= }D>65=L 4=4?<74F>D4 40 4�<�F, 74D<>E<D>64FL ?>-
>zL74=<O <4D>5D4 D5l� [Tl FXD] {^<} dB 6 65DE=5< ?D.l6>< }F?G M>D4=4 4=:uL74F>D4 >.> 7=4-
G5=<5 ?>7D5L=>EF< <7<5D5=<=.

l0.18.12 �>6F>D<FL ??. l0.18.9 - 10.18.1l 4JIO G4EF>F 75=5D4F>D4 < F5=FD4?L=>= G4EF>FO
4=4,F<74F>D4 500 ��F; 3,5; 5; 8; 15; 22;25;26,5 ��G

10.18.13 $57G?LF4FO ?>65D>< ?> rry=>ry >?D545?5=<O 45E>?NF=>= ?>7D5L=>EF<
<7<5D5=<= ypo6lUl <7-74 ?5D5>?NG5=<O >E?45?5=<O 6E>4=>7> 4FF5=N4F>D4 =4 G4EF>F5
64 ��F >F=>E<F5?L=> >E?45?5=<O l04� EG<F4FL ?>?>6<F5?L=O<<, 5E?< 55 65?<G<=4 =5
?D56OL45F + 0,2 4ý.

10.18.14 $57G.LF4FO ?>65D>< ?>7D5L=>EF< <7<5D5=<= ypoBHJl 6 4<4? }>=5 >F
<<=GE 70 4� 4> 0 4� >F=>E<F5lL=> >?>D=>7> GD>6=O ?D< >F=>L5=<< E<7=4.7tlLG< =5 <5=55
20 4�, �' >E?45?5=<< l0 4�,20 4�, 30 4�,40 4�, 6O>.,F>G5==>< ?D5.ryE<JI<F5?5 < 6>.JING5=-
=>< ���-D<?LF5 EG<F4FL ?>?>6<F5JIL=O<<, 5EJL ?>7D5L=>EF< <7<5D5=<= GD>6IrO >F <<-
=GE 70 ?� 4> 0 4� >F=>E<F5?L=> >?>D=>7> GD>6=O < 7=4G5=<< >E?45?5=<O l0, 20, 30, 40 4� =4
G4EF>FzlE 4> 10��F 6>,ING. =5 ?D56OL45F + 0,374�, =4 G4EF>F4E E6. l0��F 4> 3,6 ��F
6>JING. =5 ?D56OL45F + 0,27 �, =4 G4EF>F4E E6. 3,6 4> 8 I&F 6>,rNG. =5 ?D56OL45F + 0,77 4�,
=4 G4EF>F4E E6. 8 4> ?? 22 ��F 6>J?>G, =5 ?D56OL45F + 1,40 4�, =4 G4EF>F:tE E6.22 4> 25,5 I&F
6>JING. =5 ?D56OL45F + 1,70 4�.

10.19 �?D5?5?5�L5 4<4?47>=4 ?7<5D5?<= ?<>>6>7> 764G5fi?O >>MDD<Frr5=F4 4<-
???FG4=>= <>ry?OF<? (��) ? 45E>?NF=>= ?>7D5L=>EF? L7<5D5=?= >>MDD?F?5?F4 ��
(�4<) ?D? G4EF>F5 <>ry??DGNM57> E<7=4Jl4 ?5 5>?55 l ��F, GD>6=5 ?4D4}?F=>= ��
(0,03'> E.>.7.) 4> =5EGM5= G4EF>FO 8 ��F, GD>6=5 <>M=>g7L F5 <5=55 <LrrGE 30 ?� (1 <�F )
(>?F<O FSWP-K7).

10.19.1 �?D5?5?5=<5 45E>.l?>F=>= ?>7D5L=>EF< <7<5D5=<= >>MDD<F<5=F4 z<??<FG4=>=
<>4GJIOF<< ?D>6>4OF <5F>4>< ?DO<OE <7<5D5=<= E ?><>MLN GEF4=>6>< ?>65D>,L>= 4rO ED54EF6

<7<5D5=<= >>MDD<F<5=F4 4<??<ry4=>= <>4G?OF<< $-���-2, ?D< ?>44G5 =4 6E>4 4=ar?<74F>D4

E<=GE><4rr?L=>7> E<7=:L4 E 4<??<FG4=>= <>4G?OF<5= ?> EE5<5, ?D54EF46?5==>= =4 D<EG=>5 5.

10.19.2 �>4>?NtLFL 6LIE>4 >4?<5D4F>D4 GEFzl=>6>< $-���-2 > 6E>4G 4=.r?<74F>D4

E?5>7D4.

3-r



FS\ilD25

RF INPUT

D�>�<-2 (DM�4G-2)

�OE>? >4?<5D4F>D4 ��
G<

10.19.3 �4 >4?<5D4F>D5 GEF.l=>6<FL D56<< ��,
>>MDD<G<5r7 4<??<FG4=>= <>4GJIOF<< �4< = 100%,

F<>4 = l r�F.

=5EGM},N G4EF>FG F=6E
G4EF>FG <>4G?<DGNM57>

= 4 ��F,
>>?55Lr<O

$<EG=>> 5

10.19.4 �4 4=zF<74F>D5 E?5>FD4 6>JINtLFL D56<< Analog Demod GEF4=>6<FL =4EF>=><
4,rO <7<5D5=<= >>MDD<F<5=F4 4<??ll.ry4r>= <>4GJuIF<< =4 G4EF>F5 4 ��F E>7?4E=> $G>>6>4EF6G
?> M>E??G4F4F<< (?D< MF>< L<D<=4 ?>?>EO al=al?<74 4>?6=4 5O7L ?DrF<5D=> 5*F<>d.

10.19.5 �D>65EF< <7<5D5=<O �4146F < D4EEG<F4FL ?>7DEL=>EFL ?> D>D<G?5 (l1):
��4< = �4<<7?r - �4<. (1l)

10.19.6 �>6F>D<FL <7<5D5=<O GEF4=:l6?<64JI =5EGMGN G4EF>FG FLE <>4G?<DGNMGN
G4EF>FG FF94 < >>MDD<F<5=F .r<?JI<FG4r>� <>4G?OF<< �4F 6 E>>F65FEF6<< E F45?<F5� 19.

&45?<F4 19

F<>4,��& �4<,>%
F=5g, ��G

FG54, ��& �4<,%>
F=6E, ��&

25 4

0,02
l00 + +

60
l00 + +

50 + + 50 + +

5 + + 10 + +

0,1 + + l + +

1,0

100 +

200
l00 +

95 + + 50 +

50 + + 10 +

+ + l +

l + +

0,1 + +

l00 + +

50 + +

+ +

l + +

* ?D>65EF< <7<5D5=<O

10.19.7 $57G?LF4FO ?>65D>< EG<F4FL ?>?>6<F5?L=O<<, ecJm 4r4?47>= <7<5D5=<=

?<>>6>7> 7=4G5=<O >>MDD<F<5=F4 t<IlJI<FG4=>= <>4G?OF<< E>EFil6?? >F 0,1 4> 100 %, 4

45=EF6<F5?L=O5 7=4G5=<O 45E>?NF=>= ?>7D5L=>EF< <7<5D5=<= >>MDD<F<5=F4 4<??<FG4=>=

<>4GJIOF<< 6 4<iL47>=5 7=4G5=<� >F 0,1 4> l00 % =5 ?D56OL:tNF: + (0,2 + 0,00l,�4<) %.

34

10.20 �?D5?5?5?<5 45E>?NF?>= ?>7D5L=>EF< <7<5D5=<= 456<4F<tt G4EF>FO (?DL

?>?>E5 4=4JI<74 >F 3,3,(F<>4 + F456) 4> 10,(F<>4 + F456) 4> ?5EGM5= G4EF>FO 8 ��F,

GD>6=5 <>M=>EF!| =5 <5=55 <<rrGE 30 4�<, 745 F<>4 - <>.ry?<DGNM4O G4gF>F4, F456 - 45-
6<4F�O G4EF>FO) (>?G<O FSWP-K7).

10.20.1 �?D5?5?5=<5 45E>:rNF=>= ?>7D5L=>EF< <7<5D5=<= 456<aM<< G4EF>FO ?D>6>4OF

<5F>4>< ?DO<LrE <7<5D5=<= E ?><>MLN GEF4=>6>< ?>65D>GO>= 4'IO ED54EF6 <7<5D5=<=

4 25

+

5

5

20



456<4F<< G4EF>FO $-��'-2 ?D< ?>44G5 =4 6E>4 :l?:tJI<74F>D4 E<=GE><4al?L=>7> E<7=ar?4 E

G4EF>F=>= <>4GJUM<5= ?> EE5<5, ?D54EF46?5==>= =4 D<E}N>5 5.

10.20.2 �>4<r?>ILFL 6LD(>4 >4?<5D4F>D4 GEF:Lt>6>< $-��'-2 > 6E>4G 4=4?<74F>D4

E?5>FD4.

10.20.3 �4 >4,F<5D4F>D5 GEF.l=>6<FL D56<< '�, �5EGMGN G4EF>FG F=6E = 5 ��F,
<>4G?<DGNMGN G4EF>FG F<>4 = 1 >�F < 456<4F<N F4gg = l00 >�G.

10.20.4 �4 4=4L<74F>D5 E?5IE7D4 ycFil=oBl,tTb =4EFD>=Nr 4lO <7<ED=<= 456<4F<< G4EF>FO
=4 G4EF>F5 50 ��F E>7?4E=> $G>>6>4EF6G ?> M>E?Jry4F4F<< (?D< MF>< L<D<=4 ?>?>EO tL4?<74

4>?6=4 5OFL ?D<<5D=> 6+(FF94+F467)),

10.20.5 �D>65EF< <7<5D5=<O F4�6<7< < D4EEG<F4FL ?>7D5L=>EFL ?> D>D<G?5 12:

(l2)

10.20.6 �>6F>D<FL <7<5D5=<O GEFil=46?<6:F =5EGMGN G4EF>FG F=6E, 456<4F<N G4EF>FO

F4�6 < <>�'?<D'NM'N G4EF>FG FGg4 6 E>>F�5FEF6<< E F45?<F5� 20.

&45?<F4 20

F<>4,>�F

F=6E: 5 ��F < 50 ��F
$4g6, >�u

l000 500 100 10 1

0,02 + + + + +

0.07 + + + +

+ + + +

0 4 + + + +

1 + + + +

6 + + + +

20 + + + +

70 + + + + +

60 + + + +

100 + + + +

200 + + + +

-|- ?D>65EF< <7<5D5=<O

1 0.20.7 $57G?LF4FO ?>65D>< EG<F4FL ?>?>r>lF5JIL=O<<, 5E?< 45=EF6<F5?L=O5 7=4G5=<O

45E>?NF=>= ?>7D5L=>EF< <7<5D5=<� 456<4F<< G4EF>FO =5 ?D56OLllNF:

+ (0,003 (F<>4 + F4�6) + 2) �F.

10.2l �?D5?4,l5??5 45E>?NF=>= ?>7D5Lrr>EF< ?7<5D5=<= D47>6>7> LG<4 6 <<-
?G?LE6>< D5r><<5 (>?G<O FSWP_K4).

l0.21.1 �?O >?D545?5=?ul ?>7D5L=>EF< <7<5D5=r= D47>6>7> LG<4 <E?>JIL7>64FL EE5<G
=4 D<EG=>5 l .

10.21.2Ha 75=5D4F>D5 GEF4=>6<FL G4EF>FG 1��F, 6L?<>4=>= GD>65=L 0 4�<�F, D47>6lr>
<>4GJrOF<N E 456<4F<5� D47O 0,001 D44 < G4EF>F>� <>4G?<DGNM57> >>?554=<O l0 >�G, ?D<

=5>5E>4{<>EF< ?D>>>=FD>?<D>64FL F>G=>EFL GEF4=>6>< 456<4M< 6 D56<<5 4=4.?>7>6>=

45<>4GJIOF<< $�. �4 464?<74F>D5 FSWP 6O5D4FL D56<< <7<5D5=<= D47>6>7> FI}L4 6 <<?GJLE-

=>< D₠6<<5 ?D< >FEF>=>4E E >>JLG5EF6>< >>DD5?OF<= 1, 6 =4EF>=>4E FrNEO 6>JING<FN

>F>5D465=<5 4<E>D5F?LD( E>EFal6JIONM<E.

35
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10.21.3 �4 75=5D4F>D5 GEFiL>6<FL <<?G?LE=}.N <>4GJIOF<N E ?5D<>4>< <<?G?LE4 2 <>E <
L<D<=>= <<?G?LE4 1 <>E.

10.21.4 % ?><>MLN <4D>5D4 G554<FLEO, GF> ?D545? >FEFD>=>< ?D< <7<5D5=<OE D47>-
6OE LG<>6 6 <<rryJILE=>< D56<<5 cocTll6luleF 350 >�F.

10.21.5 % ?><>MLN <4D>5D4 ?D>65EF< <7<5D5=<5 ypoB}ul 4<E>D5F=>= E>EF46.7rONM5=
$F7F => 7D4D<>5 D47>6>7> urG<4 ?D< >FEFD>=>5 10 >�F.

l0.2l .5 �?D5?5JI<FL ?>7D5L=>EFL <7<5D5=<= D47>6>7> LG<4 AS ?> D>D<G?5:

AS : Su." +66 4�=. (l3)

l0.2l.5 �>6F>D<FN <7<5D5=<O ?D< G4EF>F5 <>4G?<DGNM57> >>?554=<O <
E>>F65FEF6GNMLE >FEFD>�>.tE 6 10 �F, 1 >�F < 100 >�F, 4 F4>65 4,,L =5EGM<E G4EF>F l ��F,
l0 ��F < 25,5 ��F.

10.21.7 $57G?LF4FO ?>65D>< EG<F4FL ?>?>6<F5?L=O<<, 5E?< 7=4G5=<O ?>7D5L=>EF<
<7<5D5=<= D47>6>7> LG<4 =4E>4<FEO 6 ?D545?4E + 2,5 4�.

l0.22 �?D5?Er5??5 ?>?>EO 4=4Jl<74 E<7=4Jl4 ? Bpe<e=tl =4D4EF4=<O ?5D5E>4=>= E4-

D4>F5DLEF<>< (>?G<ll FS\U$-�6, FSW$-�5S).
|0.22.1 �4O >?D545?5=<O ?>7D5L=>EF< <7<5D5=<= D47>6>7> LG<4 <E?>JIL7>64FL EE5<G

=4 D<EG=>5 l .

10.22.2 �4 75=5D4F>D₠ 81 160� GEF4=>6<FL G4EF>FG 250 ��F, {l<??<FG4G 2 V>>, D>D<G
E<7=ll?4 - (E<=GE). 'EF4=>6<FL a<??<FG4=},N <>4G?OF<N E >>MDD<F<5=F>< l00%, <>4G?rDGN-
M<< E<7=zL,I>< (<5LFD> (square) G4EF>F>= 1 ��F. �4 4=zr?<74F>D5 FSWP 6O5D4FL plIorM
<7<5D5=<= <<?G?LE=LD( E<7=aL,I>6. 'EF4=>6<FL 7=4G5=<5 F5=lD4?L=>= GlNF>FO 250 ��G, ?>?>EG
al=4?<74 250 ��F, >?>D=L= GD>65=L 20 4�<�F. %<=ED>=<7<D>64FL 4=4?<74F>D E 75=5D4F>D>< ?>
6L7E>4G Sync Out � < 6E>4G &rigg5F Input/Output.

l0.22.� � F45?<F5 D57GJLF4F>6 <7<5D5=<= ?4D4<5F>6 E<7=4?4 (Pulse Statistic) >?D545-

?<FL ED54=55 6D5<O =4D4EFtFr<O (Average Rise Time (ms)) < 74?<E4FL <7<5D5==>5 7=4G5=<5.
10.22.4 $57G?LF4FO ?>65D>< EG<F4FL ?>?>6<F5?L=O<<, 5E?< 7=4GE=<5 6D5<5=<

=4D4EF4=<O ?5D5E>4=>= E4D4>F5D<EF<>< =5 ?D56OL45F 3,5 =E, GF> E>>F65FEF6G5F 7=4G5=<N
?>?>EO .l=.l?<74 250 ��F.

10.23 �?D5?5?5?<5 45E>?NF=>= ?>7D5L=>EF? rr7<5D5?<= >>MDD<F<5=F4 LG<4 >F 10

��F 4> 26,5 ��G 6>?NG., 4<4?47>=4 ?7<5D5??= >>MDD?F?5?F4 GE??5L<O < 45E>?NF?>= ?>-
7D5L=>EFtt rr7<5D5??= >>MDD?F?5?F4 GE<?5L<O >F 10 ��F 4> 26,5 ��F 6>.llNG. (>?F<O
FSwP-K30).

10.23.1 �>4>?r>,LFL �, 345% =5?>ED?EF65==> >> 6E>4G 4=4?<74F>D4 FSWP26, D47NU<
?<Fll=<O > 6LD(>4G Noise S>GrE5 Control. �>;?>G<FL D56<< <7<5D5=<= >>MDD<G<5lrF4 LGrrt4

(Noise Figure). 'EF4=>6<FL =4G4?L=}.N G4EF>ry 50 ��F, >>=5G=},N 1950 ��F, >>?<G5EF6> F>G5>

>FEGUF4 3. �D>65EF< >4.r<5D>6>G ?> 75=5D4F>DG LD?4. �7<5D<FL GD>65=L <>M=>EF< E<7=4?4

�,, ?>?L7GOEL FD4EE>� Phot, < 74D<>E<D>64FL ?>>474rr<5 $447 =4 G4EF>F5 l ��F,
10.23.2 �>4>F?>ILFL 75=5D4F>D E8257D G5D57 ?5D5>JING45<O= 4FF5=N4F>D 8496�.

10.23.3 'EF4=>6<FL GD65=L <>M=>EF< ?> ?>>474=<O< 4=4?<74F>D4 FSW$25 D46=LL
$6E: ($7L + 90) 4�<�F. �4D?>E<D>64FL <7<5D5=<O $sE E ?><>MLN 4=4?<74F>D4 FSW$25.

l 0.23.4 �7<5=OO GD65=L 6L?<>4r>= <>M=>EF< E ?><>MLN 4FF5=N4F>D4 E L47>< l0 4�,

?D>65EF< <7<5D₠=Ll <>4G?O >>MDD<G<5=F4 GE<?5=<O 6 4<aLl6>=5 GE<?5=<= >F -20 4> 60 4� >F-

=>E<F5?L�> 7=4G5=<O $6E 6 E>>F65FEF6<< E F45?<F5= 2l .

75



&45?<F4 2l

l
'D>65=L 6E>4=>=
<>M=>EF<, 4�<�F

�<<F4F<O - 
^>', 

4�
�7<5D5==< <>M=>EFL ?D<

6>?NGU==>� $4 5>Ji < 6OLING5==>�

$4 7FE4 %&}�5�� 4&&5�.4&�$4

l $6E 60 (�?>D=O=)

1 $6E - l0 50

7 D6E _ 20 40

4 D6E _ 30 30

5 D6E _ 40 20

6 D6E _ 50 l0
7 D6E _ 60 0

8 D6E _ 70 _l0

9 D6E _ 80 _z0

10.23.5 PaccFrTaTb ED54=55 7=4G5=<5 I>, 4�, >E?45?5=<O <E?>?L7G5<>= EFG?5=< l0 ?�
?> D>D<G?5:

l-
r. =; [r, +y7+y4+y5+YG+Yr+Yr+Yr|, (l4)

��5 YM, Y7, Y4, Y5, Y6, Yz, Y6, Yg - �5$5�4�/, ���''5��/5 %��&�5&%&�5��� �$� Pgx - l0,
Pgx-20, $6E-30, Pgx-40, $6E-50, $6E-50, $6E-70, $6E-80.

10.23.6 $4EEMrF4FL ?>7D5L=>EFL <7<5D5=<= >>DD<F<5=F4 GE<?5=<O <7-74 =5?<=5==>E<
<7<5D<F5?L=>7> FD4>I4 4EGO5, ?> D>D<G?5:

�5>G",,=ZV,_Y>), (15)
l=l

745 i - =><5D <7<5D5=<O ?5D5?444 '.

10.23.7 �O.?.rE?<FL ?>7D5L=>EFL <7<5D5=<= >>MDD<F<5=F4 L),}{4 ?> D>D<G?5:

9
4N� = l0log

Y>

l0,0 -l
10.23.8 $57G?LF4F ?>65D>< ?> ?}=>FG >?D545?5=<,I 4<.L4l>=4 <7<5D5=<= >>MDD<F<5=F4

GE<?5=<O < 45E>?NF=>� ?>7D5L=>EF< <7<5D5=<� >>MDD<F<5�F4 GE<?5=<O >F l0 ��F 4> 25,5 ��F
6>JING, EG<F4FL ?>?>6<F5?L=O<, 5E?< 7=4G5=<5 45E>?NF=>= ?>7D5L=>EF< <7<5D5=<= >>MDD<F<-

5=F4 GE<?5=<O 5Ky"",+0,15 4� 4?O 7=4G5=<� GD>6=O 6E>4=>� <>M=>EF< <<<F<DGNM<E >>MD-

D<F<5=F GE<?5=<O >F -20 4> +60 4�.
l0.23.9 $57G?LF4F ?>65D>< ?> ?)F>FG >?D545?5=Ll 45E>J?>FO>� ?>7D5L=>EF< <7<5D5=<�

>>MDD<F<5=F4 L}N{4 >F l0 ��F 4> 25,5 ��F 6>?NG. ErLF4FL ?>?>6<F5?L=O<, 5E?< 7=4G5=<5 45-

E>JINF=>� ?>7D5L�>EF< <7<5D5=<� >>MDD<F<5=F4 LD{4 Air� + 0,05 4�.

l 1 ?>4F6�D64�=<� E>>F6�FEF6<O ED�4EF6� <7<�D�=<� <�FD>?>-
��'�%��� &$�������/�

11.1 $57G?LF4FO ?>65D>< EG<F4FL ?>?>6<F5?L=O<<, 5EJL �><<=alJIL=>5 7�4G5=<5 G4EF>FO

>?>D=>7> 75=5D4F>D4 E>EF46<?> 10 �7F E >F=>E<F5?L=>= ?>7D5L=>EFLN GEFzl=>6>< 6 ?D545?4E

+ l .l 0-?.

11.2 $57G?LF4FO ?>65D>< EG<F4FL ?>?>6<F5?L=O<<, 5EJI< 4<4?47>= D45>G<E G4EF>F ?D<

<7<5D5=<JIE D47>6>7> < {l<??<FG4=>7> LG<>6 E>EF46<JI >F 10 ��F 4> 26,5 [&F, 4 7=4G5?<5

?>7D5L=>EF< <7<5D5=<= GD>6=O E<7=4?4 =z6>4<FEO 6 ?D545?{lE +1 4� 6 4<4?47>=5 G4EF>F >F

1 ��F 4> 8 ��F 6>-7?>G., +2 4� E6. 8 ��F 4> 18 [&F 6>?NG. < +3 4� E6 18 [&F 4> 26,5 ��F
6>JING.

(l6)
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11.3 $57G?LF4FO ?>65D>< EtLF4FL ?>?>6<F5?L=O<<, 5E?< 7=4G5=<5 ?>7D5L=>EF< <7<5D5-

=<= D47>6>7> L}<4 6 4<.L47>=5 G�}EF>F >F 1 ��F 4> 26,5 ��F =4E>4<FEO 6 ?D545?4E + 1,5 4� 4?O
>FEF>5> 4> 1 �7F 6>J?>G., +2,0 4� 4?O >FEFD>5> E6. 1 4> 30 ��F 6>?NG. < +3,0 4� 4?O >FEFD5>
E6. 30 ��F.

1 1.4 $57G?LF4FO ?>65D>< EG<F4FL ?>?>6<F5?L=O<<, 5E?< 7=4G5It<rI ?>7D5L=>EF< <7<5D5-

=<= 4<??<ry4=>7> LG<4 6 4<aL4}>=5 G4EF>F >F 1 ��F 4> 26,5 ��F =:6>4OFEO 6 ?D545?4E + 2,0 4�
4JUl >FEFD>5> 4> 1 ��F 6>?NG., +2,5 4� 4?O >FEFD>5> E6, l 4> 30 ��F 6rcF?>G.

l1.5 $57G?LF4FO ?>65D>< ?> ?G=>FG ?D>65D>< G<5=LL5=<O GD>6=O E>5EF65=rFLrE D47>-
6OE < 4<IIJI<FG4=LD( LG<>6 >D>EE>>DD5?OF<>==>= >5D45>6>= E >?F<5= FSWP-B60, 6 746<-

E<<>EF< >F >>?<G5EF64 >>DD5.?OF<= EG<F4FL ?>?>6<F5JIL=O< 5E?< ?>?GG5==O5 7=4G5=<O =5

<5=55:
5 ?� ?D< l0 >>DD5?OG<OE;
l0 ?� ?D< l00 >>DD5?OG<OE;
1 5 ?� ?D< 1000 >>DD5?OG<OE;
20 ?� ?D< 10000 >>DD5?OG<OE.
l 1.6 $57G?LF4FO ?>65D>< EtLF4FL ?>?>)NiF5JIL=O<<, 5EJL:

4<4?47>= G4EF>F <EF>G=<>4 E<7=4?4 E>EF46<? >F l0 ��F 4> 18 ��F 6>,F>G.;

4<.L47>= GEF4Ir>6>< 6LD(>4I>7> GD>6=O >F -50 4> +10 4� (l <�F) 6>r?>G;

45E>.l?>F=4O ?>7D5L=>EFL GEFal=>6>< GD>6IrO 6LIE>4r>7> E<7=4?4 6 4<4?47>=5 G4EF>F >F
10 ��F 4> 16 ��F 6>.l?>G. =5 ?D56OL45F +2 4� < 6 4<4?47>=5 G4EF>F >F 16 ��F 4> 18 ��F 6>?NG.

=5 ?D56L??45F *5 4�.
l1.7 $57G?LF4FO ?>65D>< EtLF4FL ?>?>r><FE?L=O<<, 5E?< 7=4G5=<5 GD>6IrO E>5EF65==L?<

6=>E<<LD( D47>6L?t L}4{>6 =5 ?D56OL45F 7=4G5=<=, ?D54EF46?5F=LD( 6 F45?<F5 12.

11.8 $57G?LF4FO ?>65D>< EILF4FL ?>?>6<F5?L=O<<, 5E?< �%�� 6E>44 6 4<iL47>=5
G4EF>F 10 ��F - 26,5 [&F =5 5>?55 2.

l1.9 $57G?LF4FO ?>65D>< EI<F4FL ?>?>6<F5?L=O<<, ecJr< >F=>ErF75.FL=O� GD>65=L <=-
F5D<>4GJIOF<>==LD( <E>:D>5=<= 3-7> ?>DO4>4 LL<], 6OD$>5==O= 6 6<45 F>G>< ?5D5E5G5=<O

3-7> ?>DO4>4 TOI, ?Dl? E46<75 ?> G4EF>F5 =5 <5=55 5ERBW, 6 746<E<<>EF< >F E>EF>O=<JI ?D5-

4GE<?<F5JUr < 6E>4=>7> E<7=4?4 =4 E<5E<F5?5 L"*"", =5 ?D56OL45F 7=4G5=<=, G>474==OE 6

F45?<F5 13.
11.10 $57G?LF4FO ?>65D>< EG<F4FL ?>?>6<F5JIL=O<<, 5E?< >F=>ErF5?L=L� GD>65=L

74D<>=<G5E>�E <E>465=<= 2-7> ?>DO4>4 Lk2, 6OD4>5==L= 6 6<45 F>G>< ?5D5E5G5?<O 2-7>
?>DO4>4 SHI, 6 746<E<<>EF< >F E>EF>O=?Ul ?D5,ryE<JI<F5JIO < 6E>4=>7> E<7=4?4 =4 E<5E>F5?5
L"r"", =5 ?D56OL45F 7=4G5=<=, G>474==OE 6 F45r?rF5 14.

1 1 .1 l $57G:rLF4FO ?>65D>< EG<F4FL ?>?>6<F5JL=O<<, 5EJI<:

>F=>E<F5?L�< ?>7D5L=>EFL GEF4=>6>< L<D<=O ?>?>EO ?D>7ryE>4=<O �' ?> GD>6=N
<<=GE � 4� =5 ?D56L??45F ! 3 �/>;

7=4G5=<O >>MDD<F<5=F>6 ?DO<>G7>JIL=>EF< D<?LFD>6 ?>?>EO ?D>rryE>4=<O (?> GD>6-
}L< <<IrGE 60 4� < <<=GE 3 ?�) =5 ?D56OL4l>F 5: l.

11.13 $57GrLF4FO ?>65D>< EG<F4FL ?>?>6<F5JIL=O<<, 5EJI< GD>65=L ocTaTolIHbD(

E<7=ri?>6 >><5<=4F<>rLL?< G4EF>F =5 ?D56OL45F:

4> 1 ��F 6>JING. <<�GE 90 4,{�I
>F l ��F 4> 8900 ��F 6>JING. <<>GE l 10 4�<�F
E6OL5 8900 ��F 4> 26,5 ��G <<=GE 100 4�<�F.
l1.14 $57G?LF4FO ?>65D>< EGlF74FL ?>?>6<F5JIL=O<<, ecJm ED54O<= GD>65=L

E>5EF65rF?L7E LG<>6 [4�<�F], ?D<654U==O= > ?>?>E5 ?D>rrGE>al=<O 1�F =5 ?D56OL45F
7=4G5=<=, G>474==L= 6 F45?<F5 15.

11.15 $57GrLF4FO ?>65D>< EG<F4FL ?>?>6<F5JIL=O<<, 5E?< ?>7D5L=>EFL <7<5D5=<�

GD>6=O E<7=ir?4 <<=GE 10 4� (l <�F) =4 G4EF>F5 64 ��F =5 ?D56OL45F +0,2 4�.
1 1 ,16 $57GLF4FO ?>65D>< EG<F4FL ?>?>6<F5JIL=O<<, 5EJI< ED54L= GD>65=L E>5EF65=-

=LrE LG<>6 [4�<�F], ?D<654U==O= > ?>?>E5 ?D>7ryE>4=<O 1 �G =5 ?D56OL45F 7=4G5=<=. G>4-
74==OE 6 F45?<F5 l5.
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11.17 $57G?LF4FO ?>65D>< EG<F4FL ?>?>6<F5JIL=O<<, 5E?< ?>7D5L=>EFL <7<5D5=<�

GD>6=O E<7=ir?4 <<=GE 10 4� (1 <�F) =4 G4EF>F5 54 ��F (>?>D=Lr= GD>65=L <<=GE l0;�
(lMBT), >E?45?5=?5 6E>4=>7> 4FF5=N4F>D4 l0 4�, RBW: 10 >�F) =5 ?D56OL45F *0,2 4�.

1 l . 18 $57G?LF4FO ?>65D>< EG<F4FL ?>?>6<F5?L=O<<, 5E?< 4<aL47>= G4EF>F rL4?<74F>D4

E>EFal6I?? >F l0 �F 4> 25,5 ��F, 4 7=4G5=<5 =5Di6=><5D=>EF< 4<??<FG4=>-G4EF>F=>= E4D4>F5D<-

EF<>< =5 ?D56OL45F 7=4G5=<=, G>474==NrE 6 F45?<F5 l 5.

11.19 $57G?LF4FO ?>65D>< ?> 44==>= >?5D4F<< EG<F4FL ?>?>6<F5?L=O<<, 5E?< ?>-
7D5L=>EF< <7<5D5=<= GD>6=O <7-74 =5?<=5==>EF< L>4?O (?D< >F=>L5=<< E<7=4.?/LG< =5

<5=55 16 ?�) =5 ?D56OL45F:
6 4<zLz6>=5 >F 0 4> <<=GE 70 4� 6>?NG. * 0,1 4�;
6 4<4?47>=5 E6. <<�GE 70 4� 4> <<=GE 90 4ý 6>.l?>G. + 0,2 4�.

l1.20 $57G?LF4FO ?>65D>< ?>7D5L=>EF< <7<5D5=<= GD>6=O 6 4<4?&i>=5 >F
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