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10. ł Ń /4.KQ_-q ł Ń łQglaŃ 

11.  

12. ł Ń ł.+mpbcp fmjbŃ  
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; /4. KQ_-q; /4. nrq - /KFxɟ 

 

  

Sinc   

 

 

 
EasyWaveX

CH1 CH2  

 

 

1. SQ@ J?L C_qwU_tcV  

2. C_qwU_tcV 1. C_qwU_tcV 

3. ł Ń ł Ń ł Ń ł.Ńɞł/Ń

 

 

 0  1  2  3  4  5  6  7  8  9 

Clock

Data
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4. ł Ń ł Ń
ł Ń ł Ń  

 

5. <  
AF/8 

 

6. AF0 

7. ł Ń ł.+mpbcp fmjbŃ  

8. ɟ /KFx
ł Ń 0KQ_-qɟ AF/ AF0
/ ł - - Ń

ɟ  
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EasyWaveX csv
EasyWaveX EasyWaveX ɟ csv U
U  

 

9.5.4  Qcosclac 

Qcosclac ł Ń ɟ
Qcosclac ɟQcosclac /.02

ɞ C_qwU_tcV
ɟ Qcosclac ɟ 

?p` ł?UEŃ ł Ń
Qcosclac ɟ 

 

http://www.siglent.com/


QBE5...?  

26 uuu,qgejclr,amk 

 

A.  

B.  

C.  

D. ɟ  

E.  

F.  

 

 

Sequence ɟ
ɟ 

 
 

Qcosclac ɟ
ɟ 

7+5  

Sequence 

 
ɟ  > 

< ɟ
 9- 9  9- 10   

   >        >     
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/  
/  

 

 1~65535 

 

 

Ƌ64 256 16 256
 

 

 

 

7+6  

  

  

  

  

  

 

 

ɟ  

7+7  

  

  

  

  

 
 

 

7+/.  
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/ ɟ 

 

7+//  

  

  

  

  

 

7+/0  

  

  

/Burst   

  

  

 
 

9- 11  

 

7+/1  

  

 Marker  

 

-  

(,_ue ɟ - ł
Ń ɟ 

 

 
 

·  = Sine 32768 2 Vpp 1  
·  = Square_Duty50 32768 1 Vpp 2  
·  = UpRamp 32768 2 Vpp 3  

 
1. ł Ń  
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2. ł Ń Qcosclac 

3. / ł Ń ł Ń
ł Ń;ł Ń łQglcŃ Qcosclac 

4. ł Ń / 

5. ł Ń 0Tnn .T 

6. 0  

7. 1|3 0  

8. 1  

9. 1|3 1  

10. ł - Ń  

11.  

 
 

 

 

 

Sequence ɟ Sequence
2 Vpp 50% 1 

Vpp 
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9.6 G-O  

QBE5...? G-O ?QIɞNQIɞO?KɞDQIɞKQI Ksjrgrmlc
G-O ɟG-O C_qwGOC_qwGO

SQ@ J?L ɟ 

G-O łG-OŃ G-O DNE?
G-O /. ɟ G-O AF/ G AF0 O

 

 

A.  B.  

C.  D.  

E.  F.  

G. I/Q   

 

 

G-O ł Ńɞł Ń ł Ńɟ ɟ 

7+/2G-O  

I/Q 

 
=0 I/Q ƈ.

ɟ ł Ń ɟ 

 
=0 I/Q 2 2I Q+ ƈ.

I I
rmsI  
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/  
Fsymb Fs Pts/Symbol

Fs=Fsymb*Pts/Symbolɟ ł
Ń  

 

 

ɞ ɞ ɞ
ɟ 

 

 

 

ɞ ɟ 

7+/3G-O  

  

 IQ IQ  

 
CMOS IQ  

 
    

IQ  

 

 

ł Ń ɟ
ɟ 
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7+/4G-O  

  

 
ASKɞPSKɞQAM

ɟ  

 
U

ɟ  

 

9.6.1   

QBE5...?G-O ɟ ;. G-O
AF/ G AF0 O ƈ. G
O ɟ AF/

ɟ 

Resampling

4X

Resampling

4X

D/A

D/A

I Data 

RAM

Q Data 

RAM

250Sa/s

~1.25GSa/s
1.25GSa/s 5GSa/s

Iout

Qout

IQ Data Flow

 

7,2 G-O  

 

Resampling

4X

Resampling

4X

Digital

Quadrature

Modulator D/A

I Data 

RAM

Q Data 

RAM

250Sa/s

~1.25GSa/s
1.25GSa/s 5GSa/s Sout

IF Data Flow

 

7,3  
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I(nT)

s(nT)

 
cos(ȒcnT)

0£

90£

Q(nT)

 
sin(ȒcnT)

-

+

 

7,4  

 

9.6.2  G-O  

G-O QBE5...? G-O G-O
ɟ 

7+/5G-O  

I/Q   

 I/Q dB 

I  I Q I/Q  

Q  Q  

Q  Q I/Q  

 

9.6.3  C_qwGO 

G-O C_qwGO0?QI2?QI6?QI@NQIONQI6NQIB@NQIBONQI
B6NQI6O?K/4O?K10O?K42O?K/06O?K034O?K0DQI2DQI6DQI/4DQI
KQIKsjrgRmlc G-O ɟ 
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7,5C_qwGO  

 

C_qwGO ɟ 

 

 
EasyIQ I/Q SDG7000A SDG7000A

I/Q 100 MHz ɟI/Q  

·  = 16QAM 
·  = 1024 
·  = 10 MSymbol/s 
·  = 4 
·  =  = 0.35 

 

1. QBE5...? SQ@  

2. QBE5...?ł Ń łG-OŃ 

3. C_qwGO łKmbsj_rgmlŃ ł/4O?KŃ łQwk`mjJclerfŃ
/.02Qwk`mjłQwk`mjP_rcŃ /.......Qwk`mj-qłDgjrcp RwncŃ łPmmrAmqglcŃ
łDgjrcp ?jnf_Ń .,13 łMtcpq_knjgleŃ 2ɟ  
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4. C_qwGO łBmuljm_bŃ łTGQ? ?bbpcqqŃ QBE5...?
 

 

5. łBmuljm_bŃ  

 

6. QBE5...?ł Ń /..KFx 

7. QBE5...? / ł)Ń  
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SDG7000A łTGQ? ?bbpcqqŃSDG7000A
IP ɟ IP ł Ń ɟ 
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10 / /  

10.1  

ɞ ɟ
ɟ 

- -
łKmbŃ - - ɟ 

  

 

- - KmbɞQuccn@spqr -
 

 

 

łKmbŃ KmbɞQuccn@spqr
-  
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10.2  

QBE5...? ?K-BQ@+QA-DK-NK-NUK ?QI-DQI-NQIɟ
ɞ ɟ 

 

A.  

B. Kmb-Quccn-@spqr
 

C.  

D.  

E. ɟ
 

F.  

G.  

 

10.2.1   

1 ɞ ɟ  

/.+/  

  

 
DDS ɞ

 

http://www.siglent.com/


QBE5...?  

uuu,qgejclr,amk 4/ 

 

ɟ 
AM/DSB- SC/FM/PM/PWM

ɟ / /
/ ł/..#

Ńɟ 100%  10- 2ɟ 
ASK/FSK/PSK ɟ

 

 
CH1 CH2

CH2 CH1 CH2
ɟ ɟ 

 

/.+0/..#  

  

AM =100%  

FM 
= ɟ 100%

50% 50% 

PM 
= ɟ 100%

50% 50% 

 

10.2.2   

QBE5...?  

/.+1  

 
 

Sine Square Pulse Ramp Noise AFG AWG 

AM V V V V V V V 

DSB- SC V V V V V V V 

FM V V  V  V  

PM V V  V  V  

PWM   V     

FSK V V  V  V  

ASK V V V V V V V 

PSK V V  V  V  
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?K 

?K ɟ 

 

 

?K  

/.+2?K  

AM 

 

m
cm,maxU cm,minU

 

cm,max cm,min

cm,max cm,min

U U
m=

U U

-

+

 

= =
 

 
ɟ 

= =
 

 
ɟ 

= =
 

 

?K ɟ
?K ɟ /..KFx.b@k
/..#
ɟ 

  

 100%  
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 100%  

 

BQ@+QA 

BQ@+QA ɟ 

 

 

BQ@+QA  

/.+3BQ@+QA  

DSB- SC 

 AM 

 AM 

 

DK 

DK ɟ 
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DK  

/.+4DK  

FM 

 AM 

 AM 

 

cf fD

ɟ
cf f°D ɟ 

= =
 

 

NK 

NK ɟ 

 

 

NK  
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/.+5NK  

PM 

 AM 

 AM 

 

()c tj Dj

ɟ

()c tj °Dj ɟ 

= =
 

 

NUK 

NUK ;Nsjqc
ɟ 

 

 

NUK  

/.+6NUK  

PWM 

 AM 

 AM 

 
ɟ 

= =
 

 

?QI 

?QI ɟ /-.
/ .ɟ 
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?QI  

/.+7?QI  

ASK 

 
ɟ =

= 0/1  

 

DQI 

DQI ɟ /-.

0f .
1f /ɟ 

 

 

DQI  

/.+/.DQI  

FSK 

 ASK 

 1
1f ɟ 0

0f  

 

NQI 

NQI ɟ /-.
ɟ 
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NQI  

/.+//NQI  

PSK 

 ASK 

 
/ ɟ 0~1 0¡ 1~0

180¡  

 

 
 

·  = Sine  = 120 MHz 
·  =  = 1 MHz  = 10 MHz 

 

1. ł Ń Qglcł Ń/0.KFx 

2. - - - -
 

3. łKmbŃ ł Ń 

4. ł Ń łDKŃ 

5. ł Ń ł Ń 

6. ł Ń/ KFx 

7. ł Ń /.KFx 

8. ł Ń łRpg_lejcŃ 

9.  

 

ɟ  
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Rp_ai
ɟ 

 

 

http://www.siglent.com/


QBE5...?  

uuu,qgejclr,amk 47 

 
 

·  = Sine  = 20 kHz 
·  = Sine,  = 1 kHz  = 50% 

 

1. ł Ń Qglcł Ń0. iFx 

2. - - łKmbŃ ł Ń 

3. ł Ń ł?KŃ 

4. ł Ń ł Ń Qglc /iFxɟ
¢3T ni+ni /..# ¢0,3T

ni+ni 3.# ɟ
 

5.  

 

ɟ ɟ
ɞ

ɟ 

 

 

ɟ  
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PWM  

·  = 1 MHz  = 500 ns 
·  = Sine  = 100 kHz  = 400 ns 

 

1. ;Nsjqc NUK ɟ ł Ń
Nsjqcł Ń/ KFx 

2. - - łKmbŃ ł Ń 

3. ł Ń łNUKŃ 2..lq 

4. ł Ń łAF0Ń 

5. AF0 ł Ń Qglcł Ń /..iFx 

6. AF/ AF0  

 

ɟ AF/  
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ɟ  

 

 

AF/ AF0 ɟ
AF0

ɟ 

 

 

ɟ 
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10.3  

DK ?Kɟ
- - ɟ 

 

A.  B. Mod/Sweep/Burst  

C.  D.  

E.  F.  

G.  

 

10.3.1   

ɞ ɞ $  

/.+/0  

  

 FM  

 AM  

&   

 

10.3.2   

ɞ ɞ  
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/.+/1  

  

 
FM/AMɟ /

/ /  

 
10x ɟ

10
 

  

 

10.3.3   

ɞ  

/.+/2  

  

  

 CMOS ɟ
 

 
    

ɟ
 

 

10.3.4   

 

/.+/3  

  

  

  

  

  

/  
/  

ɟ  
 = ( + )/2 
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 = | - | 
 

 

ɞ ɟ 

ɟ
 

 

 
=

 

 
Marker ɟ

   

 

 
 

·  =  = 100 Hz  = 100 kHz 
·  = 3 ms 
·  =  

 

1. AF/ ł Ń łQglcŃ 

2. - - łQuccnŃ ł Ń 

3. ł Ń ł Ń 

4. ł Ń ł Ń 

5. ł Ń 1kq ł Ń ł Ń 

6. ł Ń /..Fx /..iFx 

7. ɟ
 

8. AF/  

9. ł Ń ł Ń  

 

ɟ ɟ
ł Ń ɟ 
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vs  vs  

 

/..Fx /..iFx
1 kq /.1 /kq /. ɟ

ɟ 

ms  0 1 2 3 

Hz --   100 1000 10000 100000 

Hz --   100 33400 66700 100000 
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10.4  

@spqr ɟ ɟ 

 

A.  B. Mod/Sweep/Burst  

C. Burst  D.  

E. Burst  F.  

G.  

 

10.4.1  @spqr 

@spqr L  

/.+/4@spqr  

Burst   

N  N  

 
 

 

10.4.2   

@spqr ɞ ɟ  
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/.+/5@spqr  

  

  

 
/ ɟ

CMOS ɟ
 

 
    

 

 

10.4.3  @spqr  

@spqr  

/.+/6@spqr  

Burst   

  

Burst  =  

 

Burst =N
ɟ ł Ń

 

 
Burst = ɟ

= =
 

 
=

ɟ  

 
= ɞ

 

 
=

 

  

 

 
10 kHz 10 ms 5
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1. ł Ń łQglcŃ ł Ń /.iFx 

2. - - ł@spqrŃ ł Ń 

3. ł@spqrŃ łL Ń 

4. ł Ń ł Ń 

5. ł@spqrŃ /.kq 

6. ł Ń3 

7. ɟ
 

8.  

 

ɟ ɟ 
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3 10 ms

10 10 kHz 20 us 

 

1. ł Ń łNsjqcŃ ł Ń /.iFx ł Ń
0.sq 

2. - - ł@spqrŃ ł Ń 

3. ł@spqrŃ łL Ń 

4. ł Ń ł Ń 

5. ł@spqrŃ /.kq 

6. ł Ń/. 

7. ł Ń 1 

8. ɟ
 

9.  

10.  

 

ɟ ɟ 
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ɟ
ɟ 
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11  

11.1  

qglc qglc ?K ɟ
ɟ qcosclac quccnɞ
`spqr qglc qglc ɟ

ɟ 

1 K_ls_jɞ P_lbmkFmnɞ P_lbmkJgqrɟ
ł RwncŃ ɟ ɟ

ɟ 

 

//+/  

  

  

 
PRBS ɞ

 

 PRBS  

 

//+0  

  

  

  

  

  

 hop hop  

 

 

 
IQ ɟ 
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11.2  

 

A.  B.  

C.  D.  

E.  F.  

 

 

//+1  

 

  

  

  

 

 
1 MHzɞ100 KHzɞ10 MHz

1 s 

 

1.  

2. /..IFxɞ/.KFxɞ/KFx 

3. 1ɞ/ɞ0 

4. /q 
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5.  

6.  

7.  
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11.3  

 

A.  B.  

C.  D.  

E.  F.  

G.  H. PRBS  

I.  J.  

 

 

 

//+2  

 

  

  

  

  

  

PRBS  PRBS  
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1 MHZ 1 MHZ~20 MHz PRBS5

50 ms 6 MHz~9 MHz  

 

1.  

2. 3.kq 

3. /KFx 

4. 0.KFx 

5. /KFx 

6. NP@Q 3 

7. qr_prdpcosclaw4KFxclbdpcosclaw7KFx 

8.  

9.  

10.  

11.  
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11.4  

 

A.  B.  

C.  D.  

E. PRBS  F.  

 

 

 

//+3  

 

  

PRBS  PRBS  
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12  

12.1  

QBE5...? ɟ
ɞ
ɞ

ɞ ɞ ɞ ɞ@spqrɞ
C_qwNsjqcRpsc?p` ɟ 

ɟ 

 

A.  

B.  

C. - -  

D.  
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12.2  

QBE5...?  

 
 

 
 

 

ł Ń
ɟ ł Ń

ł Ń
ɟ 

BBQ NJJ ɞ
ɟ BBQ
ł Ń BBQ

ɟ 

AF/ /KFx AF0 /.KFx BBQ

DRU
outf  

out

N

DDS

f FTW

F 2
=

 

 

BBQ
DDSF ; 0,3 EFx L; 30

ɟ ɟ DRU
BBQ DRU ɟ 

/0+/  

 1 MHz 10 MHz 

 1801439850948.198 18014398509481.98 

 1801439850948 18014398509482 

 0.9999999999998899 MHz 10.000000000000009 MHz 

 - 0.1101288944482803 ìHz 0.009313225746154785 ìHz 

 

ɟ ł
Ń /5,1 4,7lqɟ 
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ł Ń DRU
DRU ɟ

ł Ń ɟ
ɟ 
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12.3  

ɞ ɞ ɞ
ɞ@spqrɞC_qwNsjqcRpsc?p`

ɟ 

ł Ń ł Ń
ɟ 

/ AF/ AF/)AF0  

0 AF0 AF/)AF0  

 

 

 

 
1 MHz 1 Vrms

20 dB 

 

1. AF/ ł Ń łQglcŃ ł Ń /KFx ł
Ń /Tpkq 

2. 0.b@ q-ò /.8/ɟ q ; / Tpkq
ò ; /..kTpkq 

3. AF0 ł Ń łLmgqcŃ ł Ń /..kT 

4. ł /Ń łAF/)AF0Ń 

5. AF/  
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ɟ
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