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U!"#$%& #'  ()*+),-+.)scilloscopeO(  

 !"#$" :%&'()*+,-+ .&/012" 3+ 4/56 73+#8+ 4" 9:%;:<5;+ 7(=>&("3+ *? 5 #@(A .5;+%;:<:" B)+/C +* D(%"+ .&+ 95 E%@ F&(18 /- 7GHI !J #K%

%&/0%L+ M+:"+'(256N&G  4 OC/6 73+#8+ ,58 +* P8(J/C G !K"+? /5Q8 M+:"+ .&+  .<R+ O1ST'U& #V(J !W@+ X"Y 9:%;:<5;+ 4" '  #@(-.  

#V(J !W@+ X"Y *?4(Cathode Ray Tube (CRT) )%&*(- Z(W@ ' DG/0%L+ 3+ /[SC !\[R !-48+*:8 !]$8 U& ?(^&+ _I(- G 7?/J O-(R+ ' 

"5 ?:>.&(^-(` G O2` G? *? !W@+ a+/\8+ (- '8+*:8 !]$8 '" '#W- G? E%@ U& D+:V 4 ?/J 7#)(>" +*  .bH1I$C+ O2` *? !W@+ a+/\8+ ' 

?:1I O2` *? G D("3(- cSV(K0"4/56 73+#8+ ?*:" O51J (- c;(K0" 4 O;+ d(0LG Ee"  ." .&+ /-(K-'D+:V ?G*G d(0LG f+/55gV 4 7#)(>" +* D("3 (- 

 ?:18 .E%@ 1 h/I i/-'#V(J !W@+ X"Y U& *? 4(2j:%;:<5;+ *? !J+* 7?(; 4" 7?([0;+ .5&(j P8(J/C ' ?:@" D(>8 '#)? .  

  

E%@1  

 k4#V(J !W@+ X"Y El+? *?8G/0%L+ mK[V'8:8(J B0S5; G '!W@+ D?/J ?*+? *+/T . 8G/0%L+ Z(W@ O1ST .&+'8:8(J 3+ Pj G 7?:18 ?(^&+ +* ' 

 Dn D?/Jk0I/; (- +* (28n G 7?+? o(0@ (28G/0%L+ !- ' ?G#p      
s

m710   01; !-';*:<C !\[R K" o(V/j E-($" O'#KJ  . 3+ Pj (28G/0%L+

 !\[R (- ?*:l/-kd/8+ 48+*:8 !]$8 U& ?(^&+ G 7?+? O;? 3+ +** ?:l 'G* 4" !\[R '&(18 K # . q&/r 3+jQKV /0":5S8(0&(K@G* B5' O1ST *? !J 

:<`4 k?*+? *+/T 7(=0;? "' ?+? /55gV +* (28G/0%L+ *:AI D+,5" D+:V .  
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U. /0#1 2,345 6#7389:()*8,-+:  

 E%@2#)? '" D(>8 +* 9:%;:<5;+ 4:<` E8(j .3+ '&(201ST E8(j .&+ ?*+? ?/-*(J /0>5- !J O;+ 7#@ 7?+? s5h:V /&3 *?   
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 E%@2  
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1- P8(J/C (- 'W-/" t(K=5; U&1kHzG VV PP 2!"?:@ '" 7?([0;+ 9:%;:<5;+ D?/J 7/A5L(J 4+/- Dn 3+ !J #KJ '"  #5L:V .  

2-INTEN :#KJ '" B5QKV +* M:" '&(K@G* D+,5".  

3-FOCUS :?G* '" *(%- !\[R 4G* M:" u:hG B5QKV 4+/-.  

4-TRACE ROTATION :?/J qA]K" 9:%;:<5;+ M*#" *:\" /- +/8n D+:V '"  '$C+ *:\" ?+#0"+ *? 7#@ B;* M:" Fl/v (-.  

5- POWER :?G* '" *(%- 9:%;:<5;+ D?/J i:"(l G .@G* 4+/-.  

8- 4?G*G    t(8(J1 CH1(X) OL(p *? 9:%;:<5;+ !J '0L(p *?  X-Y D+:KI !- t(8(J .&+ ?*+? *+/T X ?:@ '" !0C/6 /Q8 *? .  

20-  4?G*G    t(8(J2 CH2(Y) OL(p *? 9:%;:<5;+ !J '0L(p *?  X-Y D+:KI !- t(8(J .&+ ?*+? *+/T Y ?:@ '" !0C/6 /Q8 *? .  

10G18-AC-GND-DC :7#KKJ o(w08+4?G*G d(0LG  : OL(p *?DC OL(p *? 'LG ?:@ '" Ex0" /&(C '<y"n !- b(15$0S" 4?G*G t(K=5; AC 

 d(0LG *:AI 3+ G ?/56 '" *+/T 4?G*G 7+* /; *? 4/; *:]- D3(l U&DC#&(18 '" 4/56:<` 4?G*G t(K=5; (- 7+/1) . OL(p *?GND 4?G*G 

[R s]; G ?:@ '" 7(V:J t(xV+ .5"3 !- /&(C '<y"n#)? '" +* /.  

7G22-VOLTS/DIV : 3+ +* 4?:1I *:\" .@:LG3*5mV/DIV (V 5V/DIV#)? '" /55gV   

9G21-q5T? B5QKV 4+/-  ?G* '" *(%- 4?:1I *:\" .@:LG3*.  

11G19-POSITION :4?:1I 4(0;+* *? M:" D?/J (^-(` 4+/-   

14-VERT MODE:   

CH1 : !1J? D?+? *+/T (-14OL(p .&+ *? k4?G*G (2KV  t(8(J !- z:-/" 1 (CH1)?:- #)+:l 7#)(>" E-(T .  

CH2 : !1J? D?+? *+/T (-14OL(p .&+ *? k t(8(J !- z:-/" 4?G*G (2KV 2 (CH2)?:- #)+:l 7#)(>" E-(T .  

DUAL : !1J? D?+? *+/T (-14OL(p .&+ *? k 4(2L(8(J !- z:-/" 4(2&?G*G 1G2 (CH2&CH1)?:- #K)+:l 7#)(>" E-(T .  

ADD : (- !1J? D?+? *+/T 14 4(2L(8(J !- z:-/" 4(2&?G*G 4/A` {1` kOL(p .&+ *? 1G2 (CH2+CH1)?:- #)+:l 7#)(>" E-(T . !1J? /6+

16(CH2 INV) t(8(J !- z:-/" 4?G*G k #@(- 7#@ 7?/>C 2 !1J? !J '0L(p *? G 7#@ |:%W" 14 OL(p *? ADD 4/A` Eh([V k#@(- 

t(8(J G? 4(2&?G*G(CH1-CH2)+*  O@+? B5)+:l .  

16- CH2 INV : t(8(J 4?G*G D?/J |:%W" E1I2#)? '" }(^8+ +*  ).t(e" D+:KI !-+5 !- -5#-(& '" /55gV (  

TIME BASE:  

29-TIME /DIV: 3+ +* '$C+ *:\" .@:LG3*DIVS /2.0 # (V 0.5S/DIV#)? '" /55gV .  



5

32- POSITION  :C+ 4(0;+* *? M:" D?/J (^-(` 4+/-'$  

U;-< =>.?0. @AB6 ()*+),-+. #' :   

;:K5; t(K=5; U& !J #5KJ ~/C' E%@ q-(]" 3%& !- '(2&?G*G 3+ 4" 7?+? 9:%;:<5;+ ' ?:@  .!K"+? D#8+:l a#) (VBmB) M:" P8(J/C G (f) 

"' #@(- .  

  

 E%@3  

+/-4/56 73+#8+ 4 VBmB  k'V(15S$V ?+#WV (division, div.)" /- *? +* M:" !K"+? !J '6 ?#I *? ?/54 !J  E-($" *? *:0%<;
.div

Volt  k?*+? *+/T

" o/h' ?:@.  !-(>" *:]-+/-4/56 73+#8+ 4 oG(KV D("3 T *:\" O2` *? +* oG(KV 7*G? U& !J 'V(15S$V ?+#WV k X" /- *? () ' *? ?/56 

 E-($" *? !%&?#I
.div

Tim5KJ o/h k?*+? *+/T # .+/-4  7?+? D(>8 OL(pE%@ *? 7#@)3 (!�8(Kv k *:0%<; 
.div

Volt G* /-4 10V  *:0%<; G

.div
Tim G* /-4 1ms#@(- !0@+? *+/T k #)+:l /-+/- oG(KV D("3 G !K"+? 73+#8+ f*:R .&+ *? (- ?:- :  

volt
div

voltdivVm 50
.

10.5 !$!  

Hz
T

fms
div

msdivT 167
1

6
.

1.6 %!&!$!  

/J�V :-/56 73+#8+ *? !%&*:]4k#@ 7#&? 3(0LG  /56 73+#8+ !- *?(T �$C 9:%;:<5;+4KW& d(0LG !K"+? ' maxV )  !K"+? (& GppV _( ?:- #)+:l . +�L

+/-4/56 73+#8+ 40S&(- !K"+? /�:" *+#$" '?:18 7?([0;+ /&3 t:"/C 3+ :  
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UAC#8-D ;"A#EF :  

G(xV/&4/=&? M:" cSp /- M:" U& (28+ *? !J #K0S) 4" B;* 'O;+ 7#@ a�p D("3 /5g0" G ?:@  ." /&G(xV .&+ U1J !-' 3(C aH0l+ D+:V 

;:K5; M:" G? D(5"';:K5; M:" U& P8(J/C (&G P8(J/C B) '?*Gn O;#- +* . ;:K5; M:" G?' txx (sin0! G )sin(0 )( *! tyy +* 

*? /Q8 #&/5=-.+/- 4 ';*/-+ 7*� OJ/p /5S" 4" *+/T M:" G? .&+ /5�(V O\V !J '?/56  k /Q8 *? �<0w" fY(p?:@ '" !0C/6:  

 �L+–#K@(- 3(C B) M:" G?  (! = 0) :  
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 !J fG([V .&+ (- O;+ O;+* �l U& 7#K)? D(>8 !Jx G y#K0S) ?G#\" G? /)  .  

 o–G? +*+? M:" 4 (- /-+/- 3(C aH0l+ 
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�5- U& 7#K)? D(>8 !J'()*:\" ?+#0"+ *? Dn *(]T+ !J O;+ 4 x G y" '#@(-  .#K@(- /-+/- B) (- M:" G? !K"+? /6+ OL(p .51) *? (x B0B = y B0 B = 

a)*? f*:R .&+  Z(W@ !- 7/&+? U& !<R(p /&:xV a?:- #)+:l .  
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O;+ }*(2v G }G? {-* *? �l 7*(j U& .5A" !J. E%@ *?4<J OL(p '�6 F&(18 !- /&G(xV O;+ 7#@ !0@+ .  
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E%@ 4  

U;-< =>.?0.6 >#G HI3J. :  

5KJ ~/C D:KJ+#+*+? M:" G? !J 4 (V /[R .5- (28n 3(C aH0l+ G /-+/- P8(J/C 
2

/
 /&:xV #@ !0[6 !J *:]8(1) k#@(-  M:" G? c5J/V 3+ ER(p

�5- U&'?:- #)+:l  .�5- .&+'"(=K) '" {]T +* *:\" ' !J #KJ :   

))/)(

/((

sin)sin()sin(

0sin

000

0

ykyytyy

kttxx

7!*!&*!

!&!!
 

c5V/V .&+ !-:  

 

 /6+ayx !!02 G by !02#@(- k 3(C aH0l+ (- O;+ /-+/- :   

)sin(
b

a
Arc!)  

8+*:8 !]$8 k Gd(S5L OL(p *? '0S&(- '?:@ B5QKV !\[x];G G +#A" *? .  

 

U: K)7L5 M)5 N0#O;G 6;-< =>.?0. 

/6+  tfSinxx x/20! G tfSinyy y/20!  M:" !�8(Kv k#@(-x ?G*G !- +*4 X M:" G y?G*G !- +* 4 Y   9:%;:<5;+/&G(xV k B5)#-4 

" ER(p'()*:\" O2` *? !J ?:@ 4+*+? f(x0w" 4?:- #)+:l () B1&,J(" .  

 OAS8 7*+:1)xf !- yf$C+ *:\" ?+#0"+ *? B1&,J(" z($8 ?+#WV OAS8 (- /-+/- ' )HN ( B�(T *:\" O2` *? B1&,J(" z($8 ?+#WV !-)( VN" ' 

#@(- .  

      

  

 t(e" :(2<%@ *? Gd(S5L /&:xV !J ~/C4 d(0LG M:" G? 3+ /&3 x, y(2S8(J/C (- 4  /-+/-xf Gyf *? k  9:%;:<5;+O;+ 7#&?/6 ER(p . !`:V (-

 P8(J/C �:C t:"/C !-yf cSp /- xfO;+ 7#@ !0@:8 (2<%@ /&3 *? .  
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E%@ 5  

B)F.;0C K#$P-+ #" M)5 =?$$O ?-D)F:  

-/" k';:K5; 4(2<%@ (- M:" 7(=0;? .&+G 'W ...#KJ '" #5L:V . E%@64:<` E8(j 7(=0;? #)? '" D(>8 +* .3+ '&(201ST E8(j .&+  ?/-*(J /0>5- !J 

?*+?O;+ 7#@ 7?+? s5h:V /&3 *? .  

1-POWER :7(=0;? D?/J i:"(l G .@G* 4+/-  

2-7#@ #5L:V t(K=5; P8(J/C /=>&(18   

3-#KJ '" B5QKV +* '`G/l t(K=5; P8(J/C  

4-/55gV 7?G#\"#KJ '" �w>" +* '`G/l P8(J/C f+ .!58*G 4G* ?#I o/�<R(p '`G/l P8(J/C {T+G *?3 *:0%<; *? 7#@ B5QKV ?#I *? 4 

O;+.  

5-#KJ '" .55WV +* '`G/l t(K=5; Z:8.  

6-#)? '" /55gV +* '`G/l t(K=5; !K"+?.  

7-7(=0;? '`G/l OJ:; t(xV+ E\"   

8- d(0LG s]; (- 'W-/" t(K=5; U&TTL (0-5V)#KJ '" #5L:V 7(=0;? 7#@ B5QKV P8(J/C (- .  

9- d(0LG D?/J !C(h+ 4+/-DC ?:@ '" 7?([0;+  '`G/l *?  .  

10- *? #&(- Dn P8(J/C !J 4d(0LG {AK")2 ( t(K=5; #L:" D+:KI !- 7(=0;? 3+ '0TG !J #KJ '" �w>" +* ?:@ 7?+? F&(18 *? ?:@ '" 7?([0;+

 OL(pINT?:- #)+:l .  
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 E%@6  

U#5>! Q"1- ;-< =>.?0. 6 #'  ()*+),-+.  

U1-1- ;-< =>.?0. 6 M)5 R" SA#$F T#5> A U$5.V +)$-+&:   

�L+ -- !<5;:3(; D(;:8 k;:K5; M:" U& 'P8(J/C (-  Hz 500   G/�:" d(0LGV 0.5  #5KJ ?(^&+  )/56 73+#8+ /010LG (- +* /�:" d(0LG4 .�1]" G 

 !J #&:@V 0.5O;+ (.`G/l ' +* 3(; D(;:8 ?G*G !-4 t(8(J 1  9:%;:<5;+;:K5; M:" k*(=8 D(;:8 B5QKV (- G k #5&(18 Ex0"' * O5WhG *? +

A;(K" G O-(�'G* /- 4#5&(18 B5QKV !\[R . G* 3+ t(p4+ & d(0LG !K"+? *+#$" kM:" . ) /�:" *+#$" !^508 *? G( oG(KV D("3 G k)P8(J/C !^508 *? G (

+* DnG #&/5=- 73+#8+ +* M:" .&+/&?($" (- 4" D(>8 3(; D(;:8 G /010LG !J 5#5KJ !S&�($" #)# .+/- +* �:C F&("3n4(2S8(J/C 4 tG#` *? 7#@ 7?+? 

#5�(18 *+/%V /&3.  

F

=?% UW+#X5  

T  

;-< =>.?0.6 #' =?% 

B#P0 T#+)0  

VBrms B 

UW+#X5 =?%  

VBpB 

;-< =>.?0.6 #' =?% 

B#P0 T#+)0  

VBrms B 

;-< =>.?0.6 #' =?% 

;393DA  

f (KHz)

        1  1  

        5/1  2  

        8/2  3  

        5/3  4  
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U;-< =>.?0.6VABA N0.?Y5. 6 _ZA;J &  

 ()*+#" *?4%58G/0%L+ '`G/l (AL(� ' U& !<5;G?G*G !- 4 !<5;G" t(1I+ /=&? '?:@  .5; {AK"=" t(K'+:V  #8`G/l'  7#KKJ O&:$V U&) (-

 .8:V P8+#y"+Bout B Z (#@(- . (& *(-O1ST?G*G 4#W- 4)  (-?G*G P8+#y"+4 ZBin B ("'G* /- #8+:V 4 O1ST*+�6*(- /�+ EAT 4#@(- !0@+? G   t(K=5;

?:@ �5W�V . 4*+�6*(- /�+ F)(J 4+/-!>51) O;+ /02- :ZBoutB<<ZBinB) 10-:l c&/h k/-+/- 'O;+ .( E%@7  

  

E%@7  

�W- *?'(h*+ ?*+:" 4"G,L �:C z/@ ' (& *(- /6+ (R:xw" k?*+#8 ZBin B-(� G }:<W" *+#$" 0'#@(- !0@+?  .LG' (- t(K=5; s]; !J O;+ /02- !>51) 

 #K%8 /55gV *(- t(xV+ . /6+ZBin B*+/T/- k #KJ /55gV d(0LG s]; /55gV (- 4 z/@ ZBoutB<<ZBin B]l '" .51�V +* *+#" D?:- ' #KJ .  

*+/T/- ?*:" G? *? !J .&+ }(^8+/;4z/@   ZBout B<<ZBin B   O;+ 7(A0@+ H"(J .(2S8(J/C *?4&:&?+* '" qA]K" B) (-+* ()*+#" P8+#y"+ Y:1W" ' 

 #KKJ .)ZBout=BZBin B (0TG /=&? ?*:"'5; k !$Ar G? .5- 7#@ E$0K" t(K=5; !J O;+ = d(0LG t(K=5; !8 #@(- D(&/` t(K . P%I/- O5WhG ?*:" .&+ *?

 #&(- G O;+ZBoutB>>ZBinB ?:@  ) D(&/` {AK" ?*:" *?8=ZBoutB(    

  

UQ"#5>! 2  

U1-2-J N0.?Y5. 6;-< =>.?0. A; &ZBUoUBUR 

;:K5; M:" U&' (- f= 1KHzG VBpp B= 3.6 V !<5;:-  3(; D(;:8 (function generator)#5KJ #5L:V . `G/l P8+#y"+' RBoB /&3 q&/r !- 

" .55WV'?:@ :  


