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HIT I

LCD Display Number Scroll Wheel Selection Power Switch
pad

AFG-3081

Output
Terminals
Output key
X —J U 7‘]
Function keys Operation  Output USB port
keys mdicators
LCD &R TFT %14, LCD %7, 480 x 272 73 %
Vil = i T LCD BRI, 1T i
F1~F6 W
(] ke e

Waveform

HI T BB AR SRR

FREQ/Rate

M B BRI

AMPL

B FLUL

DC Offset

T RE A RO I Iz
P42 11 (USB, GPIB, RS232). fii[H]
DSO H4% SEHr AN A [ 1 it
AL BENKELEI, BT
B OBCE R BEATS B

UTIL
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it i A il

SYNC %51~ 50Q % P4

F i th . 50Q i BT
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Je TR

Trigger Markoutput Fan  Power socket and Power Switch

Input / / fuse

USB Port

Modulation Trigger output GPIB RS232
nput
i A N PASE L& AN E R R e A 19 1Y

o

MARK %t bRkt fs T . (H THHF ARB
it
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i
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AT

Windows

MaD: Off Sweep; Off; Burst: Off —-Sr;,tgs

\FREQ:  1.000000000 kHz| AMPL: 3.000 Vep |}pa,ameter

Waveform
Display

1/FREQ —>| J7
Keys

A 1 TR AN G i T

RS SRV TR AR R A
3| AT T Bon ke

B Litie S (F1~F6) 5 T J5 3 BB .
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AR A5 P 5 Bl i

GRS T TEANHA T BRI 5 CRE IR D g

1. ¥ UTIL

UTIL

2. % System (F5) I
—

3. 1% Help (F3)

p
. Create Aribitrary Waveform
. Modulation Function

4. Sweep Function

. Burst Function
6. DSO Link
. Hardcopy

4. WTRNEHL S AU B3 0

B, J% Select L% I 7 )
\ %

Keypad FH AR AT —Tii7 T A e
Create AR el B AT T B
Arbitrary
Waveform
Modulation AR ey ) S 1R TR B
Function
Sweep R B
Function

23



GUYINSTEK

24

AFG-3000 Series User Manual

Burst Function @ik 5B B e
DSO Link AL DSO %42

Hardcopy fiERE Qe A PR DL ) g

i, SEFEIH 4 W LAE R DIRE

1. Keypad
2. Create Aribitrary Waveform
3. Modulation Function

4. Sweep Function

3. Burst Function
6. DSO Link
7. Hardcopy

———
AL TS B

Sweep description

Type: Linear |AMPL: 3.000 Vee
Start: 100Hz

Stop: 1kHz

SWP Time: 10mS

Mark: 300Hz

Source: INT | |‘ \l ‘I 1

I
Trig Out: Fall . I . 1 b
\ u [ )

@-'\ Rotate the scroll wheel to view the signal output...

7. ¥ F6 R FZs Mreum |
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LR G

i1y J7ik, 3Vpp, 75% ¥ t, 1 kHz

Lt 1. #% Waveform #, i%
#¢ Square (F2)

2. SYRE(FL), 7+ 5 : .7
JEn 75
iz N/ZA 3. 4y oi% Freq/Rate,l °-

+ kHz (F5)

4. 7yl AMPL, 3 +

VPP (F6)

5. ¥4 Output #

—

%l =A%, 5Vpp,10kHz

1. % Waveform #, i%
#t Triangle (F3)

2. %3ill#% Freq/Rate — ‘ ]
##,1+ 0+ kHz (F5)

&

I N/ZA
3. %ﬁlﬁh AMPL ﬁ 5 AMPL -
+VPP (F6) &
4. % Output
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IE5ZB

1 1E5%3%, 10Vpp,100kHz

i th

N N/ZA
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1. # Waveform %, i%
#£ Sine (F1)

2. 4 7l4% Freq/Rate

(%é)1+0+0+kHz
e lolol

4. % Output ##
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AM

AFG-3000 & 514 H F it

- AM WH. 100Hz 517738 . 1kHz 1E7Z730%. 80% A HNR &

iy 1.
2.
N N/ZA 3.

1 MOD f#, 4% )

AM (F1)

1% Waveform, £ ¢
Sine (F1)

53 ¥% Freq/Rate

#, 1 + kHz (F5)

}z MOD %, %
AM (F1), Shape (F4),
Square (F2) E

pMOD i, () ) K

AM (F1), AM Freq
(F3)

2‘F§2§+0+0+Hz

B MOD i, A () ) W

AM (F1), Depth (F2)

2 8+0+ % (F1)

#MOD, AM (F1), () ) N
Source (F1), INT
(F1) =N
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10. #% Output %

FM

%11 EM 1. 100Hz i #1J53%, 1kHz 1E5%40%, 100 Hz 5%, N 5

Lingan 1.
2.
N N/ZA 3.

28

% MOD %, %+
FM (F2)

% Waveform, %
Sine (F1)

43 34% Freq/Rate
B, 1+ kHz (F5)

¥ MOD i, 14

FM (F2), Shape (F4),

Square (F2)

1% MOD #, i%+4%
FM (F2), FM Freq
(F3)

#1+0+0+Hz
(F2)

1% MOD ##, 1+4%
FM (F2), Freq Dev
(F2)

#%1+0+0+Hz
(F3)

% MOD, FM (F2),
Source (F1), INT
(F1)

@) ()
)
o

= )
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10. #% Output 4

FSK i+l

#11-: FSK ¥, 100Hz BkERHi 2, 1kHz 33, =3, 10 Hz W%, N
SIS

1 MOD, H ()

FSK (F3)

2. 1% Waveform, 1%
Triangle (F3)

N N/A 3. /39li% Freq/Rate

4, 1 + kHz (F5)

4. 4 MOD i, ##¥ .

FSK (F3), FSK Rate
(F3)

5. #%1+0+ Hz (F2)

6. 4 MOD t#, i ¢ .

FSK (F3), Hop Freq
(F2)

7. 3§3§+0+0+HZ

8. % MOD, FSK (F3), (=) S B
Source (F1), INT
(1) -I

:

9. #% Output
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PWM

@u% PWM 7, 800HzZ 3%, 15 kHz HI1E %%, 50% 545 L, P93

ingan 1. 3% Waveform, i3
Square (F2)

2. #% MOD#, %  Co) il

S0

PWM (F4)
iA: N/A 3. g‘ag*f gieg{r R:Itze
(F4)

4 HMOD G, H () N

PWM (F4), Shape
(F4), Sine (F1)

5. 1% MOD 35, PWM (G )

(F4), PWM Freq (F3)

6. 1% 1+5+kHz (F3)
7. i MOD, PWM (F4), R

Duty (F2)

8. #%5+0+ % (F1)

9. 1 MOD, PWM (F4), () ) I
Source (F1), INT -il
(F1)

Sine

10. #% Output %
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7 ARSI AR 10mHz, #1415 1IMHz. Log $1Hi, 15 11
fifi, bRic i 550 Hz, Falifil ke, LIk

N N/A 4,

1.

% Sweep, Start (F3) “Sar |

#1+0+mHz (F2)
% Sweep, Stop (F4)

% 1 + MHz (F5)
## Sweep, Type (F2), () NEEEN) M

Log (F2)

% Sweep, SWP

Time (E5)

1+ SEC (F2)
1% Sweep, More R )

(F6), Marker (F3)

ONJ/OFF (F2), Freq

(F1)

j§3?+5+0+Hz

10. ¥% Sweep, More “More JITRIG oul]

(F6), TRIG out (F4),

ON//OFF (F3), Rise

(F1)

31



GWINSTEK AFG-3000 Series User Manual

11. #% Output %

12. §% Sweep, Source (“Source | Manuat |
(F1), Manual (F3), y—
Trigger (F1)

ik e

Bl Rk BB, NG R (N0 %), 1TkHz kb HR A0, ik 5 4=
5, 10 ms Fkpf H 53, O° kb 5 AL, A&, 10 us 2EIR, E AT Al A

1. % FREQ/Rate 1 -

kHz (F5)

2. §% Burst, N Cycle "Nyl Jf cyetes |

(F1), Cycles (F1)

N N/A 3. %5 + Cyc (F5)
4. % Burst, N Cycle "Nyl Jf Period |

(F1), Period (F4)

5. %1 +0 + msec (F2)
6. 1% Burst, N Cycle "Weyele [l Fhace |

(F1), Phase (F3)

7. 1% 0 + Degree (F5)
8. f% Burst, N Cycle "Nyl i Sewd

(F1), TRIG Setup ‘
(F5), INT (F1) iz
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9. #% Burst, N Cycle "N cyele [tz Setud
(F1), TRIG Setup o
(F5), Delay (F4)

10.4% 1 + 0 + uSEC (F2)

11. #% Burst, N Cycle "Ny JftRicsen]

(F1), TRIG Setup

(F5), TRIG out (F5),
ON/OFF (F3), Rise
(F1)

12. #% Output

ARB

ARB-H i1 N B T

%7 ARB #53, FTH4E%pk 3. Start 0, Length 100, Scale 32767

Linga 1. 4% ARB, Built in CBuitn J|” vore |
(F3), More (F5), Exp
Rise (F1) =

2. 4% Start (F1), 0 +

Enter (F5), Return

ol

(e
e e e
(7o
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e -
(F6), Done (F4)
ARB-H I A B - ik

91 ARB B, k. Start 0, 4% 1kHz, 5% 25%

s 5. ¥ ARB, Built in
(F3), More (F5), Exp rne |
Rise (F1)

6. 1% Freq.(F1),1, kHz

(F5), Return (F6)

7. % Duty (F2), 25, o |
%(F5), Return (F6) ‘
.

" e 19, Reurn
(F6), Done (F4)

ARB-3 11 55

Bl ARB #E3%, 380 05, sk 40, 3 30,000

it L ARB, Edit (), () ()
Point (F1), Address  gumms
o ]

34



GUINSTEK AFG-3000 Z 14 F -1t

. #% 4 + 0 + Enter (F5),

Return (F6)

> ﬁ(])z%ti()(fg,) ,Enter
()

ARB- 14 i1 £k

17 ARB #aX, 4 nk, Mok %04 (10:30, 50:100)

it 1. % ARB, Edit (F2), () )
I;;l)e (F2), Start ADD

Return (Fo6)

3. #% Start Data (F2), 3 - S— ..
+ 0, Enter (F5), s @’

Return (79 R

4. % Stop ADD (F3), 5 5iop 400 . .
+ 0, Enter (F5), . @ ’
Return (F6)

5. 1% Stop Data (F4), 1 [Sio0 e . . ’
+ 0+ 0, Enter (F5), : @..
Return (F6), Done

(F5)

ARB-#i Hi 543

%5 ARB #5:54, firtth ARB J%JE, Start 0, Length 1000
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1. #% ARB, Output (F6) X
2. #iStart (F1),0+ g (o) EER)

Enter (F5), Return
(F6) s

3. f% Length (F2),1+0 gm ...
opis Sl 101010
Return (F6)

ARB-#i i N X PG A

-7 ARB #2X, finth N ZK{§¥4, Start 0, Length 1000, N X, 10

1. #% ARB, Output (F6) “ouout |
2. 1% Start (F1), 0 +

Enter (F5), Return
(F6) s

3. ¥ Length (F2), 1+ 0 (gaeH ...
+ 0, Enter (F5), @“
Retarm (o)

4. #% N Cycle (F4) N Cyeee |

5. #% Cycles (F1),1+0

6. f% Trigger (F5), fil
V-V ]

ARB-i HH JG FR IR A P4
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i1 ARB 22X, #irth N UKAG#F, Start 0, Length 1000, 7538 C R X

1. % ARB, Output (F6) “ourut |
2. ¥% Start (F1), 0 + )

Enter (F5), Return
(F6) e

3. f% Length (F2),1+0 gm ...
o ter (v, () () ()
Return (F6)

4. #% Infinite (F5), (i JJ Rewm |

Return (F6)

ARB-#ii HH b5

f#il-f: ARB #525X,, fir t #xic, Start 0, Length 80

i 1. f% ARB, Output Sireer |
()I\L/IliT (F6) , Marker (F3)
) 2. % Start (F1), 3+0, “ser | ‘ ‘
= Enter (F5), Return @
= (F6) )
3. { Length (F2), 8 + gy ‘ ‘
0, Enter (F5), Return . . .
(Fé) s
T HEH
F-ifi

5~ A7 28 A7 SCAT#5
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1. #% UTIL, Memory (Vemon J| " Store )

(F1), Store (F1)
2. AT AT e AN
Select (F1)14:4F @ i

f, 4% Done (F5)
I
5 WH N A7 SCAF#5

1. % UTIL, Memory (Vemory [ Reca |

(F1), Recall (F2)

2. Af T fe s A
Select (F1)i:4F @ i .

f, #% Done (F5)

21 GPIB

%1 GPIB #2111, Hitik 10

GPIB , 1. $%& UTIL, Interface | N

GPIB

(AFé)cirCe;sPsn(gpgl)’
2. 4:1+0+ Dore (%) (1) () g
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¥: 11 RS232

Bl RS232 4 11, y % 115200, LA A ME, 8 47

RS232 1. #% UTIL, Interface
(F2), RS232 (F2)
2. LPEA(F1), 115k
(E5)
3. ¥ UTIL, Interface
(F2), RS232 (F2)
4. ¥% Parity/Bits (F2), (il SSXE]
None/8Bits (F1)

#2110 USB

517 USB #: 1

1. #% UTIL, Interface (tertaco || 0SB

(F2), USB (F3)

USB B
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HRL
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FH P AT LK 32 50 AR S 5 R AR 28 10 Th e FIRy
K16 5 5% . AFG-3000 SEMRGEEZHEY], 240
AP E BB S . IR IR TR 9] B g,

12 K w1 VN R A/ TBItS;
(1) #% UTIL 8
(2) Interface #k

(3) RS232
(4) A PE/Bits
(5) 5%/ 7Bits
Level 1
Level 2
3 |
level3 —( GPIB_ N~—RS-232 | USB | Return |
[ [ Address | Baud Rate |
Level 4 — Clear 9600
Level 5 L Return 304K
[(CRewn ] %X
e Return
None/8Bits
Odd/7Bits
@EvenﬂBits
Return
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B

[ Sine I Square I Triangle I Pulse I Ramp [ Noise ]
Duty Width SYM
% nSEC %
Return uSEC Return
mSEC
SEC
Return
ARB- % 7~
[ Horizon | Vertical | NextPage | Back Page | Overview | Return |

[ stat | Low ]
Clear Clear
Enter Enter
Return Return
[ Length | High ]
Clear Clear
Enter Enter
Return Return
[ Center | cCenter |
Clear Clear
Enter Enter
Return Return
Zoom in Zoom in
Zoom out Zoom out
Return Return
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ARB- i

[ Point | Line | Copy | Clear | Protect | Return |

[ Address | StatADD | Stat | Stat ] All ]

Clear Clear Clear Clear Done

Enter Enter Enter Enter
Return Return Return Return Start

Clear
[ Data | StartData | Length | Length |  gEno
Clear Clear Clear Clear Return
Enter Enter Enter Enter
Return Return Return Return Length
Clear
[ Retun | StopADD | Paste To Done Entor
Clear Clear All Return
Enter Enter
Return Return Done Done
Stop Data Done Unprotect
Return Done
Clear Return b—
Enter Return
Return
Done
Return
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43

===}
ARB-A .
[ sine | square Ramp Sinc | More | Rewurn |
[ sStat | stat | sStat | Star Go to ARB
Clear Clear Clear Clear Built in -
Enter Enter Enter Enter More
Return Return Return Return
[ Length | Length | Length | Length |
Clear Clear Clear Clear
Enter Enter Enter Enter
Return Return Return Return
[ sScale | Scale | Scale | Scale |
Clear Clear Clear Clear
Enter Enter Enter Enter
Return Return Return Return
Done Done Done Done
Return Return Return Return
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ARB-N B-HH £

[ ExpRise | ExpFall | DC | Pulse | Return |

[ stat | stat | st | Freq |

Clear Clear Clear nHz
Enter Enter Enter uHz
Return Return Return mHz
Hz
[ Length | Length | Length | o
Clear Clear Clear Return

Enter Enter Enter
Return Return Return Duty

[ Scale | Scae | Data | %

Return
Clear Clear Clear D
Enter Enter Enter one
Return Return Return Return
Done Done Done
Return Return Return
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ARB-1#1if

ARB

| | | | |

[ stat |

Length

| Memory | usB | Retun |

Clear

Clear

Select

Select

Return

New Folder

Enter Enter

Return Return Enter Char
Back Space

Save
Return

Enter Char
Back Space
Save
Return

ARB-1{ Hx

Load

[ Memory | usB | To | Done | Return |

Select Select Clear
Return Return Enter
Return
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ARB-#ii H!

| | | | | |
[ Start [ Length I

Marker I N Cycle [ Infinite I Return ]
Clear Clear Stat | Cycles |
Enter Enter Clear Clear
Return Return Enter Enter
Return Return
Length Trigger
Clear Return
Enter
Return



GUINSTEK AFG-3000 25144 i T/t

MOD

MOD

([ av | ™ T Fk | pPwm |

[ source | Source | Source | Source |

Int Int Int Int
EXT EXT EXT EXT
Return Return Return Return
[ Depth | FreqDev | HopFreq | Duty |
% uHz uHz %
Return mHz mHz Return
AM Freq Kz Kiiz PWM Freq
mHz MHz MHz mHz
Hz Return Return Hz
kHz kHz

Return [ FM Freq I FSK Rate ] Return

Sine kHz kHz Sine
Square Return MHz Square
Triangle Return Triangle
UpRamp Shape UpRamp
DnRamp Sine Return DnRamp
Return Square Return
Return Triangle Return
UpRamp
DnRamp

Return

E&E i

| | | | | |

[ Souce | Type | stat | Stop | SwPTime| More |

Int Linear uHz uHz mSEC Go to the
EXT Log mHz mHz SEC Sweep -
Manual Return Hz Hz Return More menu
Trigger kHz kHz
Return MHz MHz
Return Return
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Sweep

[ Span Center Marker | TRIG out |
| | | |
uHz uHz Freq Rise
mHz mHz uHz Fall
Hz Hz mHz ON/OFE

kHz kHz l:_'ZZ Return
MHz MHz MHz

Return Return Return

ON/OFF
Return
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Burst

[

Cycles

[

Infinite

I

Phase

[

Period

—l

TRIG Setup |

Return

]

Clear
Cyc
Return

kb Ef- 4%

Clear
Degree
Return

uSEC

mSEC
SEC

Return

Int

EXT

Rise
Fall
Return

Manual

Trigger
Return

Delay

nSEC
uSEC
mSEC
SEC
Return

TRIG out

Rise
Fall
ON/OFF
Return

Return

Gate

[

Polarity

I

Phase

I

Return

)

Pos
Neg
Return

Clear
Degree
Return
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UTIL

Memory [ Interface I

Cal. I

Load

I System

| Dso-Link |

Store

Select
Done
Return

Recall

Select
Done
Return

Delete

(_

H

Go to the
UTIL —
Interface
menu

Self Test
Software
Version

50 OHM
High Z
Return

Hardcopy

Search

Language

CH1

K]

Upgrade

Select
Done
Return

Delete All

Done
Return

UTIL-$ 11

Return

English
Return

Help

CH2

CH3

CH4
Return

Select
Return

Beep

Return

Interface

GPIB |

RS-232

] use |

Return

]

[ Address I Baud Rate ]

Clear
Done
Return

Return

al

0

9600
19.2K
38.4K
57.6K

115K
Return

Parity/Bits

None/8Bits

Odd/7Bits

Even/7Bits
Return
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NN
530 11 UL BRA AR B

AFG-3000 Z& %4 H F

i Hh B Dt
/AR
i
LR A
i HH o

ikl
(AM/FM/FSK)  #ik

EEZ

AM ¥R

FM s

FSK Bk
FSK 4%

PWM (=5 L
PWM #Ji %

VR IAR R AR A

ek tahn /45 R
ESE L
PR
EEETHE N

IE5% 3
1kHz
3.000 Vpp
0.00V dc

Vpp
50Q

1kHz 5%
100Hz 1F-5%3%
100%

100Hz

100Hz

10Hz

50%

20kHz

Off

100Hz/1kHz
1s

st

Off
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U PTES
N KAGER
Jhk i e ) 41
ik e 2 G AR AT
ik RS

b7 FEL A

ITYIN a0

BRI

frfifi e B
oy

fish A5

GPIB #hli:
AN
EEHES
A

FLIES A
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1kHz
1
10ms

10

RS232

115200
To(8 A Hudhapir)
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AT T TR A o AR U B e R R
TS, WS o B o JU 131 ORI

WEBIE.......

.............................................. 54
TE DI e 54
B T e 55
< 56
R @ N - A 57
BB I e 58
I U ettt 59
BB 59
B R e 61
Bl DO [ 62
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SURES T
AFG-3000 1 WU A BRI T30, T, = i, Wb,
A

IE54

TR B 1. ¥ Waveform
=

\FREQ: 1.000000000 kHz|AMPL: 3.000 Ve |

2. f% F1 (Sine)

MDD OFF

1/FREQ —q J7
.
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WE T
TR 1. 4% Waveform %

2. fi F2 (Square) Bk yik

3. 1% F1 (Duty) B AL T 2H% (S
HARH 25 B S R e

|FREQ: 1,000000000 kHz|AMPL: 3.000 Vee |

[DuTY:500%  [DCOffset: 0.00Voc |

4. A% 75 1) BEERT A R e KR
RN s HE Y

©
(©JOJOXO.

CJOXOJO]
(0JOXOJO]

5. 4% F5 (%) k4% A )

71 kS iy 2 e
<25MHz 20%~80%
25MHz~<50MHz 40%~60%
>50MHz~80MHz 50% ([fl 5 1)

|FREQ: 1.000000000 kHz|AMPL: 3.000 Ver |

MO OF;

1/FREQ
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—

(L& X4E 1. % Waveform %
2. 4% F3 (Triangle) I

\FREQ: 1.000000000 kHz|AMPL: 3.000 Ver |

MOD: OFF

/
1/FREQ —q J7
.
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BEE o8 S5

T AR 1. 1% Waveform %

2. 1% F4 (Pulse) Bl — Mk I
3. 4L F1(Width AL 124 (| (e )

T H ALK 58 S8R 5%
|FREQ: 1,000000000 kHz|AMPL: 3.000 Vee |

4. A7 AT RS © ©
PR N Tk o OJOXC
@ ®
oo
5. :}ﬂ F2~F5 ii?%$127@|§| I ~ SEC
F2 F5
O [l Wik o B 8ns~1999.9s
- /N G $i% < 50MHz: 8ns ikl
Lo MER o i
L >
Hi# < 6.25 MHZ: 5% &
XL
HER $iZ < 50MHz: 1ns ikt
T S
Hi < 6.25 MHZ: 1% &
e
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\FREQ: 1.000000000 kHz|AMPL: 3.000 Ve |

MDD OFF

1/FREQ —# J7
0 W R

BCERH

TR B 1. 3% Waveform %

2. % F5 (Ramp) i — /b I
3. #F1 (SYMYRER T2 (r| (v 1 )

[ Ab ) SYMM S 30745 2%
|FREQ: 1.000000000 kHz|AMPL: 3.000 Vee |

4. A 1) SEERT R R T B
FHEBL A RTRE 2 b
©

5. 4% F5 (%)iE4% % Hpr -|

Ju SR 0%~100%
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\FREQ: 1,.000000000 kHz|AMPL: 3.000 Vep |

MOD; OF

e
TR 1. % Waveform %
2. 1% F6 (Noise) I

| |AMPL: 3.000 Vee |

MO Of;

1/FREQ —}| J7
S e

<
mf
o

THIAR B AE 1. #% FREQ/Rate %

2. AL FEHE DALY FREQ S 8048 5%
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|FREQ: 1.000000000 kHz|AMPL: 3.000 Vee |

3. {7 T AT e R
TR R '0Jo)
OO
4. 1 F2~F6 M P s | ~ N
Gz G
Y eGR4 1pHz~80MHZz(3081)/50MHz(3051)
Vit 1pHz~80MHz(3081)/50MHz(3051)
=y 1puHz~1IMHz
ik bk 500puHz~50MHz
2l 1pHz~1MHz

\FREQ: 1.000000000 kHz|AMPL: 3.000 Ver |

MOD: Off.
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TR A 1. % AMPL %

2. M FSHUE DAL ) AMPL S350 5

|FREQ: 1,000000000 kHz|AMPL: 3.000 Ve |
L |pcoffset 000Voe|
3. AH 7R e e ©
PR NI 0JO
0JO
O®
4. ¥ F2~F6 MEFEAfr M | ~ e
(Cr2 ) ()
50Q 113§ BT
Ju 10mVpp~10Vpp 20mVpp~20Vpp
T Vpp, Vrms, dBm

|FREQ: 1.000000000 kHz|AMPL: 3.000 Ve |

MO OFf;
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% E DC &

THIAR $ A 1. 3% DC fm &

2. AL TS LA DC (i & 2 E0k A 5
[FREQ: 1.000000000 kHz|AMPL: 3.000 Vee |

3. Ay AT R e e O C
FRESH N DC fii B
oJolc
4. 4 F5 (mVDQ)sk F6 (VDC)  (aas] e
AL
50Q 114 R
o [ +5Vpk +10Vpk

\FREQ: 1.000000000 kHz|AMPL: 3.000 Ver |

MOD: Off.

1 JFRE;I...-—}‘ l
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1) 1

AFG-3000 RAUTZWTEAG 5 K AR HE% =4 AM, FM, FSK Al PWM
WL . WHIZEAAE, HHEISEN B EBA AR T,
SOAVFREE — Mg, HAPsiloh #8685 AM/FM [
Ja e — HBE AR AR, R DG TR N R

RV (AM) e 65
TEFE AM P et 66
AMARIEIEIE <o 66
BRI 67
PEIBTE e 68
AMABIZR e 69
R T e 70
PEE (AM) TR e 71
BIERAAH] (FM) e 73
BEPEITZEYH] (FM) e 74
FMZRIEIETE e 74
FM BB L 75
M T e 76
IEREIBIE <o 77
X 78
TERE (FMY JRBITR o 79
IR B (FSK) A . o 81
FEFE FSK AR et 82
= A58 4 82
FSK IR L 83
8 T <SR 84
< 85
PO T et e 86
-1 L 88
Bk QUL i | N 89
PWM ZRIRIETE e 89
PWM A e 90
PWM BB e 90
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PRI TR e 91
1 o = 92
PWM BRI L. 93
2 95
bV, 1 5 VT 96
BRI TR 96
MR RSB e 98
AR 100
TR TR e 101
a7 T 102
TR AR Lo 103
L T A 104
= v 106
PRI R 107
BRI R AR T 107
TR ER AR L 108
SRR IEIRS T e 109
TEBE BRI R T e 110
TR BT e 111
TR R AL e 112
SR ER A R e 113
JIRIERFEIR o 115
IR B A A T L 116
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& U ] (AM)

AM TE a8 ARG k. Bk iE e SR HIR R o<, AFG-
3000 155 A28 0] DLV B3R . TR B s DL R N S ke A8
P HR o

Modulated Carrier
Waveform

Modulating
waveform
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MR AM i
THIAR $ A 1. #% MOD %k MOD
2. % F1 (AM) -
|FREQ: 1.000000000 kHz|AMPL: 3.000 Ve |
AM BB
G AM PP B T =M. Rk, Bk

M BT B . BN IESE . ANREA e
WA N BB . AR PR R, kR
AM I, UL 27 8% 68 1T

R FrERR 1. 4% Waveform %
i

2. ¥ F1~F5 5 ik T ~
CE1 (CFs |

P MER 30 ATRATRB AL ARy, T 33 0T

IR WA PRI R R ET 131 31
R(En] AM Hp Y TESZBE, Tik, =AM, bR,

RRR, AT R
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IR BB BPPIY HIEFAT R . BN 1kHz ..

T AR 1. X BkETE, 1% b
FREQ/ Rate f

2. MFSEE DAL IR S ECR AR
|FREQ: 1.000000000 kHz|AMPL: 3.000 Vee |

L [pcoffset 0.00Voc|

3. AT R S O
TR N SR ©
O

OO0

QOO
£
f

4. i F2~F6 P En ~
(r2 ) (&)

BERGE| BB Carrier Frequency
TE5ZK 1uHz~80MHz(3081)/
50MHz(3051)

aplid 1pHz~80MHz(3081)/
50MHz(3051)

=AU 1uHz~1MHz
ks 500uHz~50MHz
R 1pHz~1MHz
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W T
R AR LN BRI AR R . AFG-3000 [ il A 45 1F 5%
B, T, A, RN, RN . BROIAIE N IE5LYK

TR A 1. i%$ MOD —
2. ¥ F1 (AM)
3. 1% F4 (Shape)
4. J% F1~F5 I PEME ~

) ]

5. f% F6 (Return) iR [H]3% it I

HE iRl 50% i 7¥ L
bRk 100% X} #%
=k 50% X FK
RN 0% XJ Fik

\FREQ: 1.000000000 kHz|AMPL: 3.000 Ver |

[ MOD:iOn |\  Sweep:DF | BurstOF |
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AM A%
WRIE B A (AM #5032 W] % 4 2mHz~20kHz.

THIAR EAE 1. # MOD %

MOD

2. 1% F1 (AM) -
3. 1% F3 (AM Freq) -

4. (L FPIB BRI AL ) AM MRS HCk A2 5

\FREQ: 1,000000000 kHz|AMPL: 3.000 Vep |

[ _MOD:On |  Sweep:Off {  Burst OF |\

AM Depth: 100.0 %

J@H

5. A7 R R ALk s ©
FH N AM Hi% OO
OO0
OO0 <
6. % F1~F3 S35 %505 El ~ EN
En
T AR 2mHz~20kHz

BRI 100Hz
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R

VRTARIRER TS Jhy A VR 8330 s 05 VR A0 T o/ L v 2 PO AL (LA P 23 R
7)o AR UL, YR IR AL T B B ) B KR e

ke,

iR AT 1. #% MOD oD
2. % F1 (AM) -
3. 1% F2 (Depth) -

4. AT BB BaR IAR ) AM RS SR AR 5

|FREQ: 1.000000000 kHz|AMPL: 3.000 Ver |

[ MOD:On |  Sweep:OF |  Burst OF |\

5. A 7 1) g A a] R e A B
FHERION AM VRS

0J0JO20
0101020
0

o O

(0JOJOJ0

6. T4 F1 (%)i%+#5 % Hfr -

Tz UK 0%-~120%
FOARIE 100%
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-
=

R 8 IR B KT 100%, % i ASEE L +£5V A (s
(10kQ 11%%)

TR BN IV, B P EIA B K i T bR
MOD INPUT _Ef+ 5V 155 /i sl . 40 4n, dn 5L
TR B ¥ & 100%, TIR4 B KIEAE 3 +5V, H/Mig{E
-5V

BEE (AM) T HIYE
S A B T AM I PR R . BRIk PR

T AR A A 1. % MOD ## MoD
2. # F1 (AM)
3. $i F1 (Source)
4. fi F1 (INT)sk F2 (EXT)i%k 4% ~

g Gy C2]

5. 4% F6 (Return)i i3 &

ol MR MOD M AS Pl =

AN SN E S
T WAL AR R, %BZ%%’JFRE%H}%E*&

MOD INPUT ¥+ 5V 55 H il . filan, i
HIVREE ¥ N 100%, 84 5 KIS AE A +5V, /Mg
-5V
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\FREQ: 1,000000000 kHz|AMPL: 3.000 Vep |

. _MOD:On__\  Sweep; OF | BUrst, Of.

T~

Type: AM

Source: EXT
Shape: ——
AM Depth: 100.0 %
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IR ] (FM)

FIM 5 T ER 23008 RN R 0% 2EL o F88 R0 Bk sl 503K e 08 1 388 2 FA) s L 1
Atk 24di ] AFG-3000 I, TSiefr it 2 e ir i B — Rl s .

AFG-3000 & 514 H F it

Modulating

waveform

Modulated Carrier
Waveform
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R H] (FM)
ePE EMLJS, RSB TE hB BA  R ff TS o

T B A5 1 1. % MOD %t
2. % F2 (FM) M I
(F2 )

\FREQ: 1.000000000 kHz|AMPL: 3.000 Ver |

oo MOD:iOn |\  Sweep:OfF |  BurstOF |

L e .,

FM 0 2
55 FM 2R BRI TE 3% . 1 7 3 Rk e gl S i P 2%

53
TR B 1. ¥% Waveform %#

2. 4% F1~F5 3 I W (bar ~
F4) ETH N T

F(Ene! BB IE5ZWe, T3, =, #
i
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FM i AR
i Fl AFG-3000 I, AR AR T80 2% T4 AAs o 4 SELATR i
BT, WHCR 22 PR RS 2 3 BB T A

VRII R . B RAER L T AT K

THIAR B AE 1. $% FREQ/ Rate %tk £e4k k4
1 FREQ/Rate AT (Gusons)

2. TS AR ) FREQ S04

|FREQ: 1.000000000 kHz|AMPL: 3.000 Vee |
| DC Offset:_0.00 Ve |
3. fEHIJT AR AT R s © ©
SR E N (0XO)
0JO
OO0O
4. ¥ F2~F6 WL HH % e fr Kl ~ ESN
Crz ) Crs )
g 1uHz~80MHz(3081)/
50MHz(3051)
J7 i 1uHz~80MHz(3081)/
50MHz(3051)
= 1uHz~1MHz
sk 1uHz~1MHz
BRI A 1 kHz
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155 R AP ERESZ WA RSN . AFG-3000 (1) P4 318 i T AL 5 1
SR JTE AR IEFSURRE (UpRamp, DnRamp). ERATE LA

1E5Z9%
THIAR $ A 1. #%$ MOD —
2. 1% F2 (FM)
3. 1% F4 (Shape)
4. J% F1~F5 I PEBE ~ B3
Ce) (s
5. 1% F6 (Return)iR [ #:
HE T 50% 5=t
T 100% X} %
=AYk 50% X Fi
T REY 0% X R

76

[FREQ: 1.000000000 kHz|AMPL: 3.000 Ver |

oo MOD:iOn %\  Sweep:OF | BurstOF |

A

Type: FM
Source: INT
Shape: Sine

FM Dewv: 100.0 Hz
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SR
T R A AR 52 P T EMLIF A S0 i A 1 s

THIAR EAE 1. # MOD %

MOD

2. 1% F2 (FM)
3. % F3 (FM Freq) -|

4. L FPIB BRI AL FM BRS84S

\FREQ: 1,000000000 kHz|AMPL: 3.000 Vep |

[ MOD:On |  Sweep:Off {  BurstOF |\

5. 7 AR AT g g © © ©

FREEON FM % (OXOJXO)
0JO,
oJo)
6. Fit F1~F3 e ipfy ES ~ EN
() (EED)
Ju R A 2mHz~20kHz

ENIN RS 100Hz
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Ry
IR A A 2 855 R B PR A e K A 22

THIAR $ A 1. ¥ MOD 4

MOD

2. 1% F2 (FM)
3. 1% F2 (Freq Dev) I

4. T8 Bor X ALK Freq Dev 0K AL 54

\FREQ: 1000000000 kHz|AMPL: 3.000 Ver |

[ MOD:On |  Sweep:OF |  Burst Off |\

FM Freq:  100.000 Hz

5. A HIJy 1) AT R e m A
TR AR 020

0)O
0JO,
@O

6. 1% Fl~ F5 WM El ~
G G
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L e DC~80MHz (3081)
DC~50MHz (3051)
DC~1MHz (=A%)
ERIAIRSE 100kHz
P (FM) RIS
55 RS ESZ T EMO S P S E M . BRIA A R
T AR A 1. #% MOD ## MOD
2. 1% F2 (FM) -
3. 1% F1 (Source) I
4. ¥ F1 (INT)SE F2 (EXT)ic#: (i) ~
VA
5. % F6 (Return)il [F]5% . I
AR M TR B MOD #3121 =\
HMERIR IS 5
HE QR RE MR IR I, 2 A5 S AR MOD

INPUT L)+ 5V {55 M. Aitf 5 18 455 i
PR, ldn, G S R R +5V, R4S

BT B E I . AT S BT, A

INs TR 5 PR 2 A AT A B 2 B AR 2

o
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\FREQ: 1.000000000 kHz|AMPL: 3.000 Ve |

[ MOD:On |  Sweep:OF |  Burst OF |\

llip

Type: FM

100,000 Hz
FM Dewv: 100.0 Hz
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SRS A% (FSK) i

FSK U il I 78 P A TR AT (BB A R R A2 ) [7) A8 7 i 1 400
Ko WEBAIR KA 2 B TH AR Trigger INPUT b (1455 AP 28 5%
PRAEUR A S OO SRVE IR T — MR EIR . 24 T FSKOEMIIN, He
VIR AR o 08 ARk SR IS AS o VF 8 ) FSKO . 723
HI FSKUIRS,  H SC Pl sl ik o R ASE 2

Carrier Frequency

Hop Frequency
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EHE FSK
{1 P PSK AR N, it 38 Pt PSRN BRI (0 0 8 L

THIAR $ A 1. ¥ MOD 4

MOD
2. ¥ F3 (FSK) -~

\FREQ: 1000000000 kHz|AMPL: 3.000 Ver |

[ MOD:On |  Sweep:OF |  Burst Off |\

A

Type: FSK

Source: INT

Hop Freq: 100.000000 Hz
FSK Rate: 10,0000 Hz

m Hop Freg It FSK Rate .

FSK #.1% I E
45t BRI IE N IE L . P I AN P A2

TR e 1. % Waveform %
2. ¥ F1~F5 S4B (bar () ~

F4) Cei) 5]
R(End| BB IE5ZWe, T3, =, #
P, ko
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FSK R A%

AFG-3000 & 514 H F it

RBPMARLG BPPICAT K o BRNBRIRE Ny 1kHz, EFEHME
U, Trigger INPUT {55 ({15 5 FPE il AR . {55 08 4
S, R AR

GHCP I, SRR A (B B

TR 3 A

1. #% FREQ/ Rate Bk ££48 1 4

2. M FZHE DAL ) FREQ S 80K A8 5%

|FREQ: 1.000000000 kHz | AMPL: 3

.000 Vep |

L [pcofset 000V

3. A 5 1) BRI R i e i el KR

THERE A N B

OOC
® e
0O
® O

@OOO
g
: O

4. i F2~F6 4% FSK Hize sy [ ~

CF2 )

Crs ]

)

WP
TE5% %
J5
=k
bk

ik g

1pHz~80MHZz(3081)/
50MHz(3051)

1pHz~80MHz(3081)/
50MHz(3051)

1puHz~1MHz
1pHz~1MHz
500pHz~50MHz
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FSK Bk 2K 41 %

BRUBRECHIAI 100 Hzo 19SS U BN 5 5Ly 50% 0Tt 48
SMAREIT, Trigger INPUT fi At o sy Vs hldf ione . 4655 5
SHUTHUTIE, B, 0 OB, Bk
%,

THIARCHRAE 1. 4% MOD % VoD
2. 1% F3 (FSK) - |
3. 1% F2 (Hop Freq) I

4. PLTPIE BR X IEAL Y Hop Freq 20148 5%

[FREQ: 1.000000000 kHz|AMPL: 3.000 Ver |

oo MOD:iOn %\  Sweep:OF | BurstOF |

10,0000 Hz

5. A AT e © OO @

RTINS
OO®
6. i F1~F5 8 N ~
(1) CEs )
7 [ WIE R
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1E5% % 1uHz~80MHz(3081)/
50MHz(3051)

Ti vk 1uHz~80MHz(3081)/
50MHz(3051)

= 1uHz~1MHz

sk 1uHz~1MHz

ok 500uHz~50MHz

FSK #i %
FSIK A5 J2 e 2 i S R 91 2 B S A 2 1) 2 11

[ps S8 1. i&# MOD MOD
2. # F3 (FSK) =
3.} F3 (FSK Rate) [Tt |

4. LT POL BRI BAL 1) FSK Rate Z40R A2 5%

|FREQ: 1.000000000 kHz|AMPL: 3.000 Ve |

f . MOD:iOn 1  Sweep:Of |  Burst OF

A

Type: FSK
Source: INT

Hop Freq: 100.000000 Hz

TR N FSK A%
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6. i F1~F5 WL HMR i fir N ~

Gy CEJ
Yo FSK i 2mHz~100kHz
EININ 10Hz
HE IR E RSN, 2 FSK A% 5

FSK Y5

AFG-3000 #52 A 1 7M 8 FSK U, BRIH I8 FSK . ik 4 4 i
FSK I, ] FSK Rate Dfig e & FSK Sl . ik FEo I,
FSK 4% 5 5 i Trigger INPUT {5 5 A% — L.

T A 1 1. 4% MOD

2§ F3 (FSK) Tk |

3. {4 F1 (Source) B
4. 1% F1 (Internal) or F2 | ~ N
(External) it £ FSK I Gy (2
5. i Fo (Retur) BFISRH.  (EE]
A= Trigger INPUT i 1 ANRE B BT AT
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\FREQ: 1,.000000000 kHz|AMPL: 3.000 Vep |

[ MOD:On |  Sweep:Off {  BurstOF |\

A

Type: FSK

Source: INT
Hop Freq: 100.000000 Hz
FSK Rate: 10.0000 Hz
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ik 5 T U A

XEFRKGE U, Wkih 58 5 e IR R I L g o JE IR IR AT
VR — RS A PWM, AR he. thahA
AVFRFA K B S PWM FIREH . & EH PWM, #CHH
TR R AR

PWM
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TGP Ik b o 52 1 1
EFE PWM, i 255 L& BB I B BEE . MR {EL IR L i HE A O
NN

IR 1 1. 4% MOD ¥
2. 1% F2 (Square) I

3. 4% MOD ##

4. % F4 (PWM) |

|FREQ: 1.000000000 kHz|AMPL: 3.000 Ve |

f . MOD:iOn 1  Sweep:Of |  Burst OF

Type: PWh
Source: INT
Shape: Sine
PWM Duty: 50.0 %

PWHM Freq: 20.000000 kHz

PWM #3% i% TE

PWM U5 A B e i, 1 e ot A 1R A R
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PWM #3 i%
R 5 AT . BN N 1kHz.

THIAR $ A 1. #% FREQ/ Rate ik £4% ik 4

2. AL FEHE DAL FREQ S04+
|FREQ: 1.000000000 kHz|AMPL: 3.000 Vee |

3. fEH Oy AT s ©
OO®
4. 1% F2~F6 3% PWM i if ~
( CF2 ) ()

PWM 1l 1
P (N ) S48 IEBZ 0% . 7% =Sk, IERRE A A G . Bk
IR I 3%k

TR AT 1. % MOD ## o

2. 1% F4 (PWM)
o

3. 1% F4 (Shape) —
4. % F1~F5 iEH I o | ~ I
e ) (&)
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5. 1% F6 (Return)iR [H]37 I

J0 i B
Ji 50% 17 7% Lt
AR 100%}F
=B 50%% Fx
BURH 0%} FK

|FREQ: 1.000000000 kHz|AMPL: 3.000 Ver |

[ MOD:iOn |  Sweep:Of |  Burst OF

T

Type: PWh
Source: INT

Shape: Sine
PWHM Duty: 50.0 %
PWHM Freq: 20.000000 kHz

L SIS

T AR U 76 1. % MOD

MOD

2. §i F4 (PWM) ]
3. ¥% F3 (PWM Frequency) I

- LT BB BoR KAL) PWM Freq Z50f 485

I
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[FREQ: 1.000000000 kHz|AMPL: 3.000 Ver |

oo MOD:iOn |\  Sweep:OfF | BurstOF |

R
5. A7 R e e ©
FEEFLHIN PWM S22

6. it F1~F3 P i fir ES ~ &N

Ju [l PWM #i% 2mHz~20kHz
LININ 20kHz
i il a
T 3E 2 (%)
THIAR $ A 1. ¥ MOD 4% o
2. 1% F4 (PWM)
3. % F2 (Duty)

4. L FEIE Bos KAL) Duty 2406425
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|FREQ: 1.000000000 kHz|AMPL: 3.000 Ve |

[ MOD:iOn |  Sweep:Of |  Burst OF

T

Type: PWh
Source: INT
Shape: Sine

PWHM Freq: 20.000000 kHz

5. ABF AT e g ©
THEBLHN A 030
030,
06 =

6. 1% F1 (%) &P ]

Yl gl f 0% ~ 100%
ETNIN 50%
HE T A ARV BIE, DU Rk T eb A R

. BB, MOD INPUT S b [F+5V H #2815 Bk

5

PWM i il 5
AFG-3000 #3252 N EBFIANEE PWM PRI . BRI P30 I

IR 1 1. # MOD ## MOD
2. $% F4 (PWM) I
3. 1% F1 (Source) I
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4. ¥ F1 (INT)sE F2 (EXT)ic#: (e ~
N () 2

5. ¥4 Fo (Return) B (e

SRR

MOD
IN

TEPRANER VR IVRN, A S
AR ) MOD INPUT i

e 2
T

94

SRRSO IR, bk v A I B S T AR MOD
INPUT %ty 1~ b [ =5V B Rl Blan: s o
PR WA 100% ,  WIZE R HIE 5 A +5V I, %
KR SE s FEIRHE 5 4 -5V I, 4t /MK

e

=

\FREQ: 1.000000000 kHz|AMPL: 3.000 Ver |

oo MOD:iOn |\  Sweep:OfF | BurstOF |

Type: PWM

Source: EXT



GUINSTEK AFG-3000 Z 14 F -1t

PRST
RGPS RIS 5b 555 P T DR TE 30 7 e —
APV 6 SBT3 P o Sk TR

FEFHERECT A5 T R A LU 2 20 3 M AR IR B 452 L E AR 31 41
T ae s LA O S0 1A) B e im0 i OO, sl b AUt ) v 40

fifo ] DARCEAS 5 A, AL A B A ol T2 A it AR
EEE i

Sweep
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TP

et Sweep 541, HEAFTHBEE. 1AL B
B, I R R BRI .

R AR A (AR

LR ATA R AR e SCEA E RN B 55 R A A IR AR SR T
a, EHARBEUSIEIER, R JCRAL R IR . AR AN L
W, AN %ESE(100pHZz-80MHz: AFG-3081/50MHz: AFG-3051).

THIHR 1 1. +% SWEEP %

2. {% F3 (Start)= F4 (Stop)ik#* ~
LI A 1A R =) 9

3. L FPIE BRI IRAL 1) Start 5% Stop ZHUR AL

Eﬁﬁ |arPL: 100.0mves |

4. TR S ©
FHERLHI N Stop/Start Al

OJ0C]
0JO,
©JO,
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5. 44 F1~F5 1L4% Start/Stop 4 G ~ W

AT
9 [ I 100pHz~80MHz(3081)
100pHz~50MHz(3051)
(9% 771
100uHz~1MHz (Zf81%)
s - B 100Hz
fat 1k - BRIA 1kHz
T

MARIREN S 1, BB R IR <f5 bR,
PR, BEDR IR > 4 IR . SCH]
brid)a, [FAAE 5 R 50% 54 LT k. AEFIHIT
g, PR S AT TTL AR, Hflb i BTk 2
TTL e [FPAE 5 3R SR S I T A 5
FITFARIL, FEFAHIT AR [R5 540 T TTL iy
, BIEFRUIAAL TS TTL AR T o dic it o
CRHEIE A EREE
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RO N
A FE oo B 0 5 P O ¥ I L IR F PR GRRAG / 511) 6

THIHR 1 1. +% SWEEP %

2. 1% F6 (More)
3. 4% F1 (Span)& F2 (Center)it EZ ~ BN
PR PR 0 Gy (2

4, PLTPIE BR X IEAL ) Span 8% Center Z40HF

PR
L o
5. A% 77 1) Bl RN w1 e A B
FHERL I Span/Center #i © ©
¥ OO
‘
6. 1% F1~F5 14 Start/Stop 4 ~
R () CEs )
PN ie| DR 100uHz~80MHz(3081)
100uHz~50MHz(3051)
(E5Z 35/ 77 8)
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100uHz~1MHz (=)

s P A DC~80MHz(3081)
DC~50MHzZ(3051)
(IE5Z%/ J7%)
DC ~1MHz (= ff1i%)
ey - BRIA 550Hz
PEER - BRIA 900Hz
RN MRARE 4, SR IEAUREEEE . IS M

PR, WESREE. MbsicE, FEES
1 50% AT . AEFITTF IR, R AL
T TTLAGHES:, H s B8] TTL & Er. [F2b
{55 WF i e PR A . FTIFbRie,
THAR R AS 54T TTL SSF, BAARRSR AL
T REE] TTLAR o Anic St B R AR 5.
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SECTUERN
SR T PR P sl St SRR

THIHR 1 1. +% SWEEP %

2. §% F2 (Type) I

3. $i F1 (Linear)m F2 (Log)it (i ~ M)
PR BN H Cr ) 2]

=

, |AMPL: 3.000 Vee |

4. 1% F6 (Return)i [F]3¢ R

MDD Off [ Sweep:On §  Burst OFf |

Type: Sw:;aep Linear Source: INT

Sweep Time: 1.000 SEC Trigger Out: Rise
550.000000 Hz
900.000000 Hz
550.000000 Hz
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EE N

ML ARSI B LA 58 B U9 T ot (0 I TRDRR D 1484 7] o
F T RES B IRE SR B RO kL 2 BH SRR

T A H A 1. % SWEEP ##
2. 1% F5 (SWP Time) -

AN VA R HATYNER T SRR IR E-S (e ke

| |AMPL: 3.000 Vee |

MOD.OF | Sweep:On__ | BurstOF

Type: Sweep Linear Source: INT
Trigger Out: Rise
550.000000
900.000000
550.000000

O B

4. FHH 7 BRI R EE ©
PR S N A ) (OXO
®O
OXO)
5. % F1~F2 BT () A7 B ~ B
(=) (F2 )
Ju FAHH s (1) 1ms ~ 500s
BRI 1s

101



GWINSTEK AFG-3000 Series User Manual

NGYIES

BRACAR 5 A A AR FAV I AR FR b i B (B TR IR L5 5 A A T e
o JE A MARK 3 74 A0 5 5o BRI 550 Hz.

TR g 1 1. 1% SWEEP 4#

2. % F6 (More) I
3. 1% F3 (Marker) I
4. % F2 (ON/OFF){IJF/%n - (RNeal|((F2 )

Frid
5. §% F1 (Freq)ik £ bric Mg |
6. AT BRI AL (4R S Bk AR

, |AMPL: 3.000 Ver |

MDD Off [ Sweep:On §  Burst OFf

Type: Sweep Linear Source: INT
Sweep Time: 1.000 SEC Trigger Out: Rise
550.000000 Hz
900.000000 Hz

7. ATFT R A e e ©
TR AR OO
0XO,

0JO
0JOJO
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8. 4% F1~F5 ML HMiaR i fir N ~

(T T
S kS 100pHz~80MHz(3081)

100pHz~50MHz(3051)
100pHz~1MHz (5i)
RN 550Hz

HE FRAC AR A 20 B EAEAC SRR A 1 BR8],
RICUEE,  ARICHIUFRE A Tl A AR MM 1A 1
YyfEL.

JA PR, Al 2Ok g [ B
o

Tl AR

FRBAT, (55 KSR A A 5 It — AN .
SERUR, RS RAES IR, IFSER b . BRIAA A

[IALEEE 1. % SWEEP

2. % F1 (Source) Source

3. 1% F1 (Internal), F2 ~ B
(External)5% F3 (Manual)it ([(F1 ) (r3)
PRl AR

4. % F6 (Return)iR [HI3% H I

10
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TR TERE A BRI, A5 5 A A AN RS S,
UM AR I 1) e

TEFEAN I, BRRCE] S MR IR Trig Out (19
TTL fikot, 55 KB gt — .
fis A S A 0K T B T4 4 N [R) +1ms o

5. T, KT (]

(Trigger) W47 T2 474

, |AMPL: 3.000 Vee |

MDD Off [ Sweep:On §  Burst OFf

Type: Sw;ep Linear Source: INT

Sweep Time: 1.000 SEC Trigger Out: Rise
550.000000 Hz
900.000000 Hz
550.000000 Hz

fiah 5 A

JE AR ) Trig Out Jii-1~f Hh il A5 H A5 (USRI K o A K)o BRI
FEAH T Sh i A R AT BRI TTL J5 . A5 5B LAk RV

THIHR 1 1. 4% SWEEP %

2. 1% F6 (More) I
3. 1% F4 (TRIG out) -
4. 1% F3 (ON/OFF) "ONeH |
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5. % F1 (Rise)sk F2 (Fall)ikdy (G ~ (EM)
fitk A s i) (&2
T EFEN BRI, AEBREARTT IR, 55 KA
A Trig out Jigfin i o5 25 He oA 50%6 B T . PTEA
5 A A
EFEAMERMACURING, A5 5 A AR A% B A A
f%.
WHEFMA, ERRBEREK I, F5
KA Trig Out Fki i —>>Tus Bkt

| |AMPL: 3.000 Vee |

MOD:OF ] Sweep:On__\ __ Burst DF

Type: Sw;aep Linear Source: INT

Sweep Time: 1.000 SEC Trigger Out: Rise
Start: 550.000000 Hz

900.000000 Hz

550.000000 Hz
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ik R A 2
for R RO — A LA R PRSI . sk B %
FRER i BRI

Burst
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TPk AR

S PR E RS AT (o A S 13
el WURTERE, A (B AR B
X

ik A A

figh (N AR A ) B T4 A e LB B ik k3 A 78 NI 34/
fl AT s R A A I A5 5 5 A A AR o MR A AL
MBI (ki ). FATTEROR, 155 RS ILIFSEAE T
Ko BRI N AR AR AN & 5wl A
HLEIRENEIAEL, T 1A AL T AN B i A AT T BOC A S i o 2 fi
PN RPN I S NP2 Sa e i) Y N RSN IS
F R AR R B R A SR BOY SR k. it U P S ke
BTG AR AR A AR ] o

ik e AR fika e v Wk A R ARAL fis 5 U5
Triggered (Int) [ Ji] i 1) o Al
Triggered (Ext) & ANu] F 5| EXT, Bus
Gated pulse ANETH ANETH A AW
(Ext)
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FIERECR S SCPIRKR SR v 25 kot A F A A o S SR fd
B BASAEMER, WAL EAEMEHR.

THIHR 1 1. 3% Burst 4#

2. MR N VAR R (F1) 8145 ~
(F2) G G2

ik £ AR

FE N AR TR B E SCT kb sh BB A R . 1
N JAEAERAT, DS R B R B . R 1A, ik
{55 0 P I R R OB o kb eR RS SCRRIE SR B T, =

B EAE 1. 4% FREQ/Rate f#

2. A FZHE DAL FREQ S804+
|FREQ: 1.000000000 kHz|AMPL: 3.000 Vee |

[

3. A 7 [a) B RN R e B
PR AATR

0J0JO20
(©10JO20

(0JOJOJ0

4. ¥ F2~F6 kAR s fr

T
RO

% 2mHz~80MHz(3081)/
50MHz(3051)

B - Rl 2mHz~1MHz
AN 1kHz

R(End| ;

S
=
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T BICHRANR T Bt o 30T Fikar &5 J 034 N OCAR
IR Sk of e 0T 2 9 £ RF 18] ) o

fik ok BRI A /T E

Jikt S IA/HEE F k o # BOR IR K. U T N Cycle #3(
(N8, SR T2l A) o BRIA 1 IRAEHA

TR A 1. 3% Burst ##

2. i F1 (N Cycle) BEES
3. % F1 (Cycles) -|

4. L FPIB BRI AL Cycles 280k A2 5

|FREQ: 1.000000000 kHz|AMPL: 3.000 Ver |

MOD.OF |  Sweep:OF | __ BurstOn___\

T

Type: Burst N Cycle Source: INT
Phase: 0.0° Trigger Out: Rise

10.000 mSEC
0.00 uSEC

e

5. Ay R S O

TR AR EL 030,
030,
06 =
6. 1% F5 ik Cyc A7 Cre
i s 1~1,000,000
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TR PR IR A RN, RS A K. ik HR A 30
YRE K H A AN bk e A 2 8] FRY T ] T B o

ik S 2N T ikt RIS [ 3 A
ik e VT < (kR R ) x TR

DRk BT RGE Y BB, {55 kRS B3
NS YD DT JILE S o

gk = Wl UL S SN N Y 117 UL SR R B N
AR LSO, A5 5 R ESR L SoRr T 4, I
FE R IRAE

TC R i e £

THIHR 1 1. 3% Burst 4#

2. % F1 (N Cycle) B
3. 1% F2 (Infinite) -

TR TG B s A 5 T2l i A 5

25MHz L, T PR kot R ASGE A 5 i R I 5%

[FREQ: 1.000000000 kHz|AMPL: 3.000 Ver |

MOD:Off | Sweep.OF | BurstOn___\

Type: Burst N Cycle Source: EXT  Rise
Phase: 0.0 = Trigger Out: Rise

Cycles: Infinite
Period: -—
Delay: 0.00 uSEC
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ik £ 44

M ANkt A (TR SR AN Kol A BT A6 B4 (0 IR TR AR A fok e e
JEI3Y e AU T A A A ok R S

THIBR A 1. 1% Burst ##

2. i F1 (N Cycle) BEES
3. 1% F4 (Period) -

4. (L TPTE BRI AL I S Ho AR 5

|FREQ: 1.000000000 kHz|AMPL: 3.000 Ve |

MOD.OF |  Sweep:OF | BurstOn___\

N Cycle Source: INT
° Trigger Out: Rise

0.00 uSEC

O B

5. AF 7 BRI R ek ©
TN 0XO),
0)O
O®
6. % F1~F3 &£ 430 e
(z1) (=3
I JE 3 1ms~500s
LN 10ms
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T ik s P T A A A o A0 H 1 T4 ik v s A5
SN Tl A N, 5% Pk o A B
ik s P ) B, AL R AR A
ik s B 01> ok e o /B E AR + 200ns

ikt e A AL
ik S BT RS A RS R O e R AR, BRIA 07

THIHR 1 1. 3% Burst 4#

2. % F1 (N Cycle) - |
3. 1% F3 (Phase) I

4. AL TEIE Bos DRAL IR A S H R A2 538

\FREQ: 1000000000 kHz|AMPL: 3.000 Ver |

MOD:OFf__) __ Sweep,OF ) BurstOn___\

Type: Burst N Cycle Source: INT
Trigger Out: Rise
1Cyc
10,000 mSEC
0.00 uSEC

G o

5. A 7 16 G R T s
L N s OO
OO

6. fi% F5 (Degree) ik HAH 7 HLAL I
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Ju Ao -360°~+360°
EININ 0
Pay= PUEHETZW . . =M, 005 e

OV SAHXT R

O &Y T MMEL AR f o ST IEaZ . J7 ek = A ik
R, 07X OV HLE (s %A DC ')

Jikah ERARAL T NOIRAEIA AN T ik A . AE T
FERK P SRR, Ak INPUT {55 R B 2R
I, A5 AR S A BB JE s 1k . s
Y RSP AT L AR A Ik s P AL RS N P R S A AH ] o

ket s ik A
il A kot i3 (N-Cycle) Wi, A5 A AL SR AE I A e dan t — N BOE
ik e o Bk ERAREA (Bt B3 TR $R 5 RSB R OB B S e
WG, G RAESF IR TSR T — A o BRI FH P 0 A F) ke
i (N-cycle) B

THIAR B AE 1. % Burst 4

2. % F1 (N Cycle) I

3. % F5 (TRIG setup) I

4. ¥ F1 (INT), F2 (EXT)s( F3 () ~
(Manual)iZE#fil 5 S G ()

TFHR IR TR, A
AR (FLYH Hi— /i o o
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[FREQ: 1.000000000 kHz|AMPL: 3.000 Ver |

MOD:Off | Sweep:OF J___ BurstOn___\

N Cycle Source: INT
° Trigger Out: Rise

1Cyc
10.000 mSEC
0.00 uSEC

T TEFE N PR AU, Ikt e AR S8 AR S
TR K £ 2 TA] FRY IS T 18] B bk st A3 ] 391 ok
JE o

EPEAMBAAIS A5 5 A A5 F MO TR s s N
S (R A A A 5 (TTL) o BPRCE—AMARAE S, 5K
GER: Y i v 17 LS TGRS g B RN QU s B
[A]ZMAC B R A A 5 4 22

AT EA A, AT Ak e AR A A
BAOEIA/ THH Fika H AN ET ]

FEFMU ARG < Tk R T4 2 1) AT LA IR [ S
SIS
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ik ER SEIR

THIBR A 1. 1% Burst

$i F1 (N Cycle) Ve |
$i¢ F5 (TRIG setup) 006 st
% F4 (Delay) I

BT SR SRAL G Delay % Kok s 52

N

@

L

o1

|FREQ: 1.000000000 kHz|AMPL: 3.000 Ver |

MOD.OF | Sweep:OF | __ BurstOn___\

Type: Burst N Cycle Source: INT
° Trigger Out: Rise
1Cyc
10.000 mSEC

R

6. AHI 7 A AT e ik © G
TN Y O] @
@ @
DO ®
7. H FI~PAEREIRIN T g () ~
(EE) (54 )
RLEne! JEIR I 1] 0s~80s
LN 0s
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ok v s A A g
JE THIAR ) Trig Out i~ $2 1A i H AR 5 (O] Ikt £R A e
) FERK AT AR N BRI S AT BT A TTL e AfE 5 .

TH AR g1 1. 1% Burst

2. % F1 (N Cycle) B
3. 1% F5 (TRIG setup) I
4. 1% F5 (TRIG out) BB
5. 4% F3 (ON/OFF)$] I/ X4 ON/OFF -
fid &% %
6. f% F1 (Rise)mk F2 (Fall)iZ [HEE ~ RS
Wfh & G G2
VR PR IR, AR kel R, (RS R A

asfimt b Ee o 50%6 T
EFETEAN {55 KA HEh AR A S

T TFEA, AEREN KRR IR, (55 A A
M Trig Out ¥t —>1us (ks

[FREQ: 1.000000000 kHz|AMPL: 3.000 Ver |

MOD:Off | Sweep:OF J.___ BurstOn___\

N Cycle Source: INT
° Trigger Out: Rise
1Cyc
10.000 mSEC
0.00 uSEC
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A

-—-

1 RG YR A

o ARG RE B ISR AR B A . RS232/USB/GPIB . #
BRATIRAS . ORI B IRAHE . fr BT E . SR TE S DSO
HERWE.

F R I i 118
BV iy L 2 121
GPIB T e 121
RS232 H ] e 122
RS232 AR/ BT B e 123
U 7] o 124
S 125
BB B o 125
B T ] S A 126
T B T L 127
B 1L 128
A ] e 129
DSO FEFE et 130
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AFG-3000 ()3T JMEAEAE 284 10 DN AESTAE 0~9, 1] LURAEA SR
A BEEEIE(ARB) M E . WAF ST 0 5dE (ARB 55 5 A4 LA
LI FARE IR . A B I S B0

AP/ A 2

118

ARB

i
o
Kt
SR

B

Hitie

B

SIES
ik 5
Jrpt At
ARRBOS PR
e

e B LA
Wt
e
WA 245 V0
(EE7

EEt i

EEE]

N
2N

s

fih
prid

o BRI EALE
o HHITA
o HHKE

.« AM
o IR
o W¥
o RIE
o AM R

« FM
o YA
o W
o fhifs
« FM %

« FSK
o IV
o W
o MR
o BRERAR

« PWM
o IR
o W¥
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AFG-3000 Z& %4 H F

. I . Ly
. FEILEE Bk e 5680
Y .
. BEHIE . %
. BRI . R
. T
. A
. JAM
A1 1. $% UTIL —

2. #% F1 (Memory)

Memory1:
Memory2:
Memory3:
Memory4:
Memory3:

Memory6:
Memory7:
Memory8:
Memory9:

IPath: Memory:iMemory0: I

)

3. IEPESCAF R
F1 a4 ek, B2 B, F3

TR A

o

=
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4. AfH TR BEEEBE— AN A AE
. 4% F1 (Select) ik

5. A HI W] e FE 2B . F F1 (Select)fff

N
G [ N AE A Memory0 ~ Memory9
R ARB, % '&, ARB+i &

Path: Memory:\Memory0:

Memory1:
Memory2:
Memory3:
Memory4:
Memory3:
Memory6:
Memory#:
Memory8:
Memory3:

)
6. #i F5 (Done)ffi i\ B 1E

MR RTH 7. % F4 MFx Memory0 ~ I

Memory9 i1 3L {1

8. % F1 (Done)ffi I\ MH Bk I
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PR R
AFG-3000 .47 RS232, GPIB A1 USB #4111, JyfHcfedssihl. — A n]
DU — N R O,

GPIB

B i ] GPIB % 1 2545 & GPIB Huhik. 2RI\ GPIB %
124 10

T AR A 1. #% UTIL %

UTIL

2. % F2 (Interface) I

3. 1% F1 (GPIB) -|
4. 1% F1 (Address) I

5. GPIB #4455

Interface: GPIB

RS232 Baud Rate: 115200
RS232 Parity/Bits: None

Load: 50 OHM
Language: English
Beep: On
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6. A 7 1) SRR AT e e K
TR N GPIB Hihik OOC
0JOJO)
7. 1% F5 (Done)ffitA GPIB Hidik: I
T GPIB i 1~30
RS232 fz [
5 i 1] RS232 3 N 45 5 i %
i e (= 1. % UTIL %

UTIL

2. 1% F2 (Interface) I
3. 1% F2 (RS-232) -
4. % F1 (Baud Rate) I

5. TS50 % D ALK RS232 Baud Rate #4482

Interface: RS-232
GPIB Address: 10

R5232 Parity/Bits: None

Load: 50 OHM
Language: English
Beep: On
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6. $i F1~F5 BEFRURR N ~
(T T

Ju PR 9600, 19200, 38400,
57600, 115200

RS232 # by It/ 5 e &

GRS RS232 A FE4 N ) A B A A0 . BRIATE
TR /8 S Hd AL

T 1. % UTIL & —

2. % F2 (Interface) I
3. 1% F2 (RS-232) -
4. 1% F2 (Parity) -

5. AT ZHUE 1 4L ff) RS232 Parity/Bits 240 4%

=

Ju

Interface: R5-232
GPIB Address: 10
R5232 Baud Rate: 115200

Load: 50 OHM
Language: English
Beep: On

"Nonel3Bits | OcdfEits | Eveni7Bits | m
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6. & F1, F2 o F3 dbaear v i R ~

EIE ) G (3
Y TR /8 it TR T AL, (LU T fr
USB % 11
5t FH -3 R4 o)
T A 4 1. 4% UTIL # L

2. % F2 (Interface) I
—

3. fi F3 (USB)

GPIB Address: 10
R5232 Baud Rate: 115200
R5232 Parity/Bits: None

Load: 50 OHM

Language: English
Beep: On
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ARG E
] DL B s I, 4 BHAT. DSO %42 DL [l A1 1 55
17 A SR [ R A
MBI 1. #% UTIL -
2. % F3 (Cal) -
3. 1% F2 (Software) I
P F A 4. ¥% F1(Version) & 7 [l fRRAS I
iiE AT NTENEISR
1%, WA, FPGA ik, Bootload it
T 5. A AR USB W (e (2 )
ffi \ USB host Kz, $%
F2 (Upgrade) 5[l {1
f/!\%% [ 1 ST (% bin) — & 2L/ UPGRADE Ht F, H¥&

i} USB # H 5% . UPGRADE Wi K5 .

Interface: USB
GPIB Address: 10
R5232 Baud Rate: 115200

RS232 Parity/Bits: MNone

Load: 50 OHM
Language: English
Beep: On

| -
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B P

e AFG-3000 4 {1 1 4y L e: 50Q(BiA) % High-
GEA Z. WSS, AR S A HUR .
24 92 B L S A 7 2

THIAR e 1E 1. F% UTIL % uTL

2. 1% F4 (Load)

3. Load ¥ARZAR LT

Interface: USD

GPIB Address: 10

R5232 Baud Rate: 115200
R$232 Parity/Bits: None

Language: English
Beep: On

4. #% F1 (50 OHM)=k F2 (High (ki) ~

Z) 3k Fe BT G C2]
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i E L

Hde =L

Ly AFG-3000 $AHL 0 1 (BRI ) A1 ] A4 v Sy R ol 35 4
7!
TR A 1. #% UTIL %

UTIL

2. ¥% F5 (System) I
3. f% F2 (Language) I

4. Language ¥ 7% 5%

Interface: R5-232

GPIB Address: 10

R5232 Baud Rate: 115200
RS232 Parity/Bits: MNone

Load: 50 OHM

Beep: On

5. #% F1 ("h30)5L F2 (English)  [GE] ~
HPEE S G G2
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BB MG EE

e FIIF B PGS 2%
THIAR $ 1 1. F% UTIL % uTL

2. % F5 (System) I
3. 1% F3 (Beep)#T JF ok 4] dhts |
i

4. Beep UK A

Interface: R5-232

GPIB Address: 10

R5232 Baud Rate: 115200
R$232 Parity/Bits: Hone

Load: 50 OHM
Language: English
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[ A
GBS 5T R AR BE A E O S AT RAEAE U B
UL 1. K¢ USB key #fi N T [HIBR )

USB i 7 "“
TR 1 2. 4% UTIL o

W

. % F5 (System) I
4. % F1 (Hardcopy) I

5. i FH W Lk B R I _
1%, BRRAE—K Y \
N
ifie: 9%, ARB, MOD S
(AM, FM, FSK, PWM),
Sweep, Burst, UTIL
6. LB R KL, 1% F1{RAF.

2s Ja F o L Utility 29,
YT BERE R O O A7

Interface: USB
GPIB Address: 10

RS232 Baud Rate: 115200
RS232 Parity/Bits: None

Load: 50 OHM

Language: English
Beep: On
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DSO %2
e DSO i##:# AFG-3000 F11 GDS-2000 241 ¥ 717t
TN RS 2 TRV EAT TR A Hr o
1. ¥ AFG-3000 USB host #
5 GDS-2000 ff) USB B '%
device $: O HHi%E é
TR A 2. 4% UTIL §# L

3. 1% F6 (DSO Link) -

4. % F1 (Search) I
5. 4 F2 (CH1), F3 (CH2), F4 ([ ~ N
(CH3)s F5 (CH4)#t# DSO (k2 ) (75

LB ERHE TR E/RIUE-VEE

Interface: RS-232

GPIB Address: 10

R5232 Baud Rate: 115200
R5232 Parity/Bits: None

Load: 50 OHM
Language: English

Beep: On
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_“

j:_AILD{EZ?{/

AFG-3000 RFIME5 K AR BN 01 H e LT EBEE, RFER
200MHz. AN IM %ol 5, T B0 F 7432767 (65535) LA

AN R 3 133
D TE AR e e e e e e 133
BTV e 134
BRI e 136
B SINC YT e 137
BIEFEELETHIE e 139
BIBFEECRBEITIE e 140
B DC T e 142
BB <o 143
R BT 146
WEKEBRIEE e 146
WEHEE BTG 148
DRSS I GIE 2 P 150
DRSS IO T2 PO 151
T et 152
Ty ) 153
I B e 153
BN 2528 e 154
BT e 156
TR T e 157
ARB AR s 159
AT TG 162
BTG - e 162
B N ARG e 163
WAL - TEPRIEFR e, 164
R e e TR 165
TR/ I DTG o 168
BB TARAE B BBAERERS e 168
BT AARAE DS USB AR e 169
A TBAEAE BB e 172
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AN EBIE

AFG-3000 RH¥GE 5 kAL A DLz — 2y Wi e,
W B sinc. F8BCETE. FRECF A DC W IE.

ANS

BAEIEZLB . T7

NS

B I 9%

AR A 1. 4% ARB
2. $% F3(Built in) |
3. 1% F1 (Sine) |
4. ¥ F1 (Start) |

5. Start #5485
=T
6. fH 7 R R EE ©
PR R O\ AR ki 0XO)

0YoJo)
OO

7. ¥ F5 (Enten)fiiid Start &1 (]
8. 1% F6 (Return)iR [F] 2% % H I
9. 4 4~8 H5EMK Length (F2) ~

F1 Scale (F3) ¥ & (F2 ] (EER)
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10. #% F4 (Done) 5¢ A I
11. 4% F6 (Return)ik [A] -2} % . I

W REIEE A IETXU, start:0, Length: 524288,
Scale: 32767

\FREQ: 10.0000000 kHz|AMPL: 3.000 Ver |

MOD; Off.

1048575

A I

THIAR $ A 1. % ARB %t

2. % F3 (Built in) EEEn ()
3. 1% F2 (Square) I
4. 44 F1 (Start) ]

5. Start A8+
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> O

©0®
7. $2F5 (Enter)fiik Start 1 (]
8. 1% F6 (Return)iR[H]| 2% % H I

9. FH 4~8 L5 Length (F2) EEEN) ~
Hl Scale (F3) 1 & F2) [=3)

10. #% F4 (Done)5¢ i AF: I
11. 4% F6 (Return)iz [1] - 2§ % 1 I

6. Wy R e s O ©
RS AR IR AL © @
@ OcC

@@@

W R AN, start:0, Length: 524288,
Scale: 32767

|FREQ: 10.0000000 kHz|AMPL: 3.000 Ve |

MO OF;

1048575

o e e G
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TR 35 A

. 1% ARB

. 3% F3 (Built in) |
. ¥% F3 (Ramp) I
. 1% F1 (Start) N
. Start 2L M,
R A
- 5 TR A I e k%
FHER N i ik OO
OO

. 1% F5 (Enter)#fi i\ iA & |
. ¥% F6 (Return)iz [7] 4§ 51 I
. FH 4~8 58K Length (F2) EEE ~ BN

Fl Scale (F3) i & Ce2 ) [Fs ]

10. #% F4 (Done) 5¢ A I
11. #% F6 (Return)iR [A] 2% 32 . I
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Wi N RHk, start:0, Length: 524288,
Scale: 32767

\FREQ: 10.0000000 kHz|AMPL: 3.000 Vep |

MOD; OF

1048575

o ———— -

B4 Sinc ¥

T R B4 1. 4% ARB ##
2. 1% F3 (Built in) BEEN
3. % F4 (Sinc) -
4. ¥% F1 (Start) I

5. Start £ =L

o

6. TR R O O
FHEE O 0 OO
@ ©

5O @
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7. $% F5 (Enter)Hiil L s I
8. 1% F6 (Return)iR[F] - 2f 2 I
9. A 4~8 5 Length (F2) ~

FI Scale (F3) % & Cr2 ] ()
10. % F4 (Done) 5t i A |
11. #% F6 (Return)i& [ 2% =8 i I

I A4 sinc #i /%, start:0, Length: 524288,
Scale: 32767

\FREQ: 10.0000000 kHz|AMPL: 3.000 Ver |

MOD: OFF

1048575

oo o
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G R E LT E

TR A 1. % ARB
2. 1% F3 (Built in)
3. 1% F5 (More)
4. % F1 (Exp Rise)
5. 1% F1 (Start)

6. Start ‘LI

e

7. AEHDT AT LR ©
T A 0J0)
0Jo)

O

8. #F5 Enter)ifiihietint (S
9. 1% F6 (Return)iR [H] 2% I
10. & 4~8 2L 5% Length (F2) ~

F1 Scale (F3)¥ & (F2 ] (EN)

11. 4% F4 (Done)5¢ i 1 |
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12. 4% F6 (Return)ik [A] |- 2 =% . I

arF g —AMEE BT, start:0, Length:
524288, Scale: 32767

\FREQ: 10.0000000 kHz|AMPL: 3.000 Ver |

MOD: OFF

32767

1048575

N

G TR AL b BRBOE

TH MR g1 1. 1% ARB %

2. 4% F3 (Built in)
3. 1% F5 (More)
4. % F2 (Exp Fall)

5. % F1 (Start)

6. Start LIS M
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7. AT R e s O ©
THEST I AR IR AL ©
©

©

@@@0
(©JOJO20

8. ¥ F5 (Enter) i\ i |
9. 1% F6 (Return)iR [H] 2%

10. & 4~8 5 Length (F2) IEEEN) ~
F1 Scale (F3)¥ & =2 (3 )

11. 4% F4 (Done)5¢ i 1 |
12. 4% F6 (Return)iz [1] - 2§ % 1 I

WA MEECRBEEE, start:0, Length:
524288, Scale: 32767

|FREQ: 10.0000000 kHz|AMPL: 3.000 Ve |

1048575

o e e G

141



GUYINSTEK

% DC e

AFG-3000 Series User Manual

TR 35 A

142

. f% ARB

. 3% F3 (Built in) |
. 1% F5 (More) -
. 1% F3 (DQ) - |
. 1% F1 (Start) N
. Start EHEL M
ST
AR i T R R e
TR 4 ik 00
(0X0X0)

. % F5 (Enter)ffiiA AT i 5
. ¥% F6 (Return)iz [7] 4§ 51 I
10. T 5 4~8 58 Length (F2) N

F1 Data (F3) i # G2y (=3

11. 4% F5 (Done) 5¢ i A oo
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12. 4% F6 (Return)iz [1] - 2§ % 1 I

WA DC ), start:0, Length: 524288,
Data: 10000

\FREQ: 10.0000000 kHz|AMPL: 3.000 Vep |
RATE: 200000000 kHz|DC Offset  0.00Voc

1048575

oo

QU ke
R(enE] LIES PR AR L R
1pHz~5Hz 1pHz 0.0001%
>5Hz~50Hz 1uHz 0.0001%
>50Hz~500Hz  10uHz 0.001%
>500Hz~5kHz ~ 100uHz 0.01%
>5kHz~50kHz ~ 1mHz 0.1%
>50kHz~500kHz 10mHz 1%
IR 1 1. 4% ARB o
2. 4% F3 (Built in) -
3. §i F5 (More) e
4. 1% P4 (Pulse) I
5. 1% F1 (Freq) |
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6. Pulse Freq R4 (1

7. {7 R R ©
SR AT
OO

8. i F1~F5 ML HMR i fir N ~
(. (CEs )

9. $% F6 (Return)iR[A] 2% =8 . I
10. #% F2 (Duty) 34 1 % 7 4% -|

SRR R e R A E

OO
OO

1.4 F5 ()5 N
12. #% F6 (Return)iR [A] 2% 32 I

13. 4% F5 (Done) 5¢ i 1 |
14. ¥% F6 (Return)iR [A] 2% 32 . I
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W N A AN R R (200HZ 41 . 25% 5 45 L)

\FREQ: 200.00000000000 Hz|AMPL: 3.000 Vee |
RATE: 20.000000 MHz|DC Offset. 0.00Voc

oo
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BERBRIY

BEE KT oy
PIRR S 2 BT s VL A AR df R B B A v AT

153

T e e 1. 1% ARB %

2. % F1 (Display)it N\ BR300 I

3. % F1 (Horizon)#k A\ /K V-3 |
.

fi HIEC 4R R 4. % F1( Start)

=

5. Horizontal From (%=

e

6. A FH1 7 16 R T L
S N AT OO
0JoJo)

7. ¥ Clear (F4, Not F1) (i -
8. 1% F5 (Enter)fff7 & N
9. ¥ F6 (Return)i&[f] b 23 i -|
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AFG-3000 Z& %4 H F

B 10. 52 4~9 156 Length (F2) ()
W

A8 L 11. 5 4~9 L5k Center (F3) Center
e sl

Zoom in 12. 4% F4 (Zoom In) UK IE Zoomiﬂ I
KR 3

Zoom out

13. % F5 (Zoom out)VHIEIEH K -

gi/Ne K2 ami“bu 5o
SR ECR A 1048576

W FTRIES%)%: start 10, length 400.
center 210

FREQ: 10.0000000 kHz|AMPL: 3.000 Ver |
RATE:  20.0000000 kHz|DC Offset 0.00Vbc

(T (T (v (e (e ||
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et NER T (A
LK DL, R G B s BE AR, B
BEE LR

TR ER A 1. 4% ARB ##
2. {% F1 (Display) |
3. 1% F2 (Vertical) I
BB R AR A 4. 1 F1 (Low) BN

5. Vertical Low %48 =

e e

6. AF 7 T B T 8 ]
S N\ T B M o)o)
'0JoJo)

7. 4% Clear (F4)HLi |
8. 1% F5 (Enter){fA7 ¥ % N
9. 1% F6 (Return)iR[F]_-Zf 2 I

B B 1 10. 37 4~9 56 High (F2) ¥ (Ea|
A
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BEE 0 R

11. ?HEE 4~9 L 5E K Center (F3) -

B

Zoom

12.4% F4 (Zoom vyt (| (ve )

DR o K BRI kN —
oo SOV BN T AR AR -
2, /RSN 2

13.4% F5 (Zoom out)4i/NEIE . I

KRERE I i, TN
BOCTE ELIGAUh- 32767, B
KA L1 25 9 +32767

N IESZ Y ARG A -32767 T A
32767, H A0

\FREQ: 10.0000000 kHz|AMPL: 3.000 Vep |
RATE: 200000000 kHz|DC Offset  0.00Voc

U [ e e e |
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T HL(RTS)

GBS MEP LI, 1 Next/Back Page Jfig nf LA 1 /
] J5 % 8 WoR & H .

TR A 1. f% ARB

2. % F1 (Display) -|
3. 1% F4 (Back Page)t it -

H AT sl /\XJLT—?

Horizon start*=Horizon start - Length
Center*=Center - Length
*Length A~/ 0

1EF$f Back Page Jii, DB nUlT:

Horizon From: 10 > 0
Length: 400
Center:210~> 200

\FREQ: 10.0000000 kHz|AMPL: 3.000 Ver |
RATE: 200000000 kHz|DC Offset:  0.00Voc

o I e e |

150



GUINSTEK AFG-3000 25144 i T/t

S S LR )

IEh=s MEP LN, Al H Next/Back Page Zhfg ] LA i/
R YNGR

TR AR 1. 4% ARB %

ARB

2. 1% F1 (Display) -|
3. 1% F3 (Next Page)#} R I

i JaB sl DR KE

Horizon start*=Horizon start + Length
Center=Center + Length
*Horizon start +Length<1048576

1%E+E Next Page 7, BFE i mul T

Horizon From: 10 - 410
Length: 400
Center:210-> 610

|FREQ: 10.0000000 kHz|AMPL: 3.000 Ver |
RATE:  20.0000000 kHz|DC Offset 0.00Vbc

(T (e (e (e (e ||
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= —

MEZZIN
THIAR $ A 1. ¥% ARB %
2. §i F1 (Display) B
3. 1% F5 (Overview) i/~ 4Nt I
&

7K 0~1048575,
I 32767~ -328767

1E$¢ Overview J&, BEHEENUIT:
Horizon From: 0 > 0

Length: 4001048576
Center:200—~> 524288

Vertical low/high: +32767

[FREQ: 10.0000000 kHz|AMPL: 3.000 Ver |
RATE: 200000000 kHz|DC Ofiset.  0.00 Voc

1048575

(T [T (e (e (e (|
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I AT R BIE

A
GBS AFG-3000 f&ftss R i) gmiB DhRe, H )™ Al AR )
LA B B 7 o5 ke

T ERAE 1. % ARB ##
2. % F2 (Edit) -
3. % F1 (Point) |
4. 1% F1 (Address) I
5. Address ZH 2P At

e
6. Ml gEAT R sk © O
R A N ML 0JO,
(0JO)
OO =

7. 1% F5 (Enter) {47 % & |
8. % F6 (Return)iR[F] - 2f K I

9. 1% F2 (Data) -
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10. Value Z# 2 W =414

11 A5 FH 7 ) B R ] i e T s
TFEER N Data 8 OOC
0JOJO)

OO®
12. ¥ F5 (Enter) {17 ¥ & |

13. #% F6 (Return)iR [F]_I- 2% 2 i I
14. FiH4% F6 (Return)iZ [ ARB (|
A

W, X TR
Address 40, Data 30,000

\FREQ: 10.0000000 kHz|AMPL: 3.000 Ver |
RATE: 200000000 kHz|DC Offset:  0.00Voc

(o G

B4Rk

L5 AFG-3000 $efit5m K igmta Thie, H ) nl LAFER IR
ATAR A7 Vi ) 2 o ik
THIAR 4 1. 1% ARB %
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2. % F2 (Edit) -
3. 1% F2 (Line) -
4

. #% F1 (Start ADD) (S )

5. Start Address % I R4 {1

Romna

6. M BRI A O ©
TR AR 4 020
0)O)

oJoJe
7. %% F5 (Enter){f47 & E e
8. % F6 (Return)iR[F] - 2f K I

9. X 4~8 %, 58K Start Data (F2), Stop
Address (F3)# Stop Data (F4) & &

10. 4% F5 (Done) i i i i |
11. f% F6 (Return) ] F5 . (REua]

B4k sk, S5
Start Address: 10, Start Data: 30
Stop Address: 50, Stop Data: 100
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[FREQ: 100000000 kHz|AMPL: 3.000 Ver |

MOD: OFF

"Start ADD | StartData | Stop ADD | Stop Data Em

=R 37
TH AR 1 1. #% ARB #
2. % F2 (Edit)
3. % F3 (Copy)
4. 1% F1 (Start)
5. Copy From 2404
ST
6. MRy AT e el ©
SRS N SRR ) M
o)
7.

156
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8. 1% F6 (Return)iR[H] I 2f %
9. HH 4~8 L 5E 1 Length (F2)Fl Paste To (F3)

10. 4% F5 (Done) i £ 4% N
11. 4% F6 (Return)iz [A] - 2§ % 1 I

s 51 50~80 WY B R il £ 51 100~130:
Copy From: 50

Length: 30
To: 100

\FREQ: 10.0000000 kHz|AMPL: 3.000 Vep |

MOD; OF

([ (e

THEREIE
[ AR e 1. % ARB %#

2. $% F2 (Edit)
3. 1% F4 (Clear) I
4. ¥% F1 (Start) -
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5. Clear From 2 =41 {1

R R

6. T AT RS ©
FEA SR © ©
0O®

7. 1% F5 (Enter)fffF & & I

8. 1% F6 (Return)iR[A] I 2f =2 I
9. T4 4~8 % 5E N Length (F2) [T
310 5 L ) [ 5

10. 4% F3 (Done)if b i T 41 (|
Uz
11. 4% F6 (Return)ik [A] |- 2 =% . I

12. #% F5 (ALL) & 5N 8% |
Sy

13. 4% F5 (Done) A (]
14. ¥% F6 (Return)iR [A] 2% 32 I

Start: 100, Length: 50.
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100000000 kHz|AMPL: 3.000 Ver |

o

BRI PIE A -

|FREQ: 100000000 kHz|AMPL: 3.000 Ver |
RATE: ; be

B HEA B -

|FREQ: 10,0000000

ARB {4

RYLRBIE B IBA A

TR 3 A

1. ¥% ARB 4

2. % F2 (Edit)

3. 1% F5 (Protect)

4. % P2 (Start)
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5. Protect Start £HL=A {1

L 15
Protect Off

R R

6. 3T BRI AT e e ©

TFHEERE N Protect Start it

ik
ofe!

7. 1% F5 (Enter)ff {7 & & I
8. 1% F6 (Return)iR[A] 2% =8 i I

9. T3 4~8 5L Length (F3) (T

WE
10. #% F5 (Done) i A f-4" X 42, -|
11. 4% F6 (Return)ik [A] |- 2 % I

12.4% F4 (Done) R4 T ik X 185k -

PeI¥

BBV 1B FLALDRPENEY ()
14. 4% F6 (Done)ffi ik I
15. #% F6 (Return)iR [A] 2532 . I

B Ry 16. #% F5 (Unprotect)fift i {4 I

BIe
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17. % F6 (Done)ffiik I
18. 1% Fo (Return) &l 24 ()

19. P TE T 5UZ RIS . “Unprotected” & K {4

BOBARS IR LIRG 8 5= s, -
Start:0, Length: 200000
|FREQ:

10.0000000 kHz|AMPL: 3.000 Vep |

MOD; OF

1048575

T T [ e |
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AT =B Y
g R E AR T R 1 M(0~1048575) (AT M, I EAT LLIR
SE ] LG R AR R

A AT B

THIAR $ A 1. % ARB %t
2. % F6 (Output) I
3. # F1 (Start) EEN
4. Start ZH R

R R
5. A% 5 1) R RT3 T B A
SRR N IR bk 00

0JoJo)

6. 1% F5 (Enter)ffiA L i o5, I
7. 1% F6 (Return)iR 1] I 2% 2 H I

8. X 4~7 L 5EHL Length (F2)

BHE

9. % F6 (Return)iR[n] |- ZFEH I
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T AR S A B
position 0, length 100
|FREQ: 200.0000 Hz|AMPL: 3.000 Vee |

it N SAEA AR R BOE

B DT 7 PR OB S i AT = 5 T« N Cycle hig
A5 FH A5 A Ml & B o
i 1~1048575 KAE
TR B AE 1. % ARB %
2. $% F6 (Output) I
3. € SRRV ) Start A1 SHF] [.J]%F T
Length 28 Il

TR B KA SRR R B ) o 2 LR/ R

4. 1% F4 (N Cycle) Ve |
5. 1% F1 (Cycles) I

6. Cycles ZH L P40 (4
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7. {7 R R ©
R N
OO

8. #:F5 (Enten)iiilMiitsl  (RplE|(Fs )
9. $% F6 (Return)iR ] 2% =2 i I

10. §% Trigger (F5) A & fil A i th I

1%

VER: ¥4 F5 (Trigger) 0, TEHIPR O 4% T 4 4
I = OUTPUT #5847 .

11 4 F6 (Return) E [ 252 . (]

TR A 5 ARk i, a0 R B s
\FREQ: 400.00000000000 Hz|AMPL: 3.000 Vee |

MOD: Off; Sweep: Off

AR RCOE - TERRAEA
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ot ToRR K E L AT R e, Al — M3 .
TR A 1. % ARB ##
2. % F6 (Output) I
3. ESUER UMY Start I SHREU! [ F T
Length =X

TR B SRS SR i ) o 22 /R

4. 14 5 (Infinite) KRRUCHIH T [REEE)

BT

5. % F6 (Return)iR ] 2% % H I

T T A i 4 JE PR bk rpise, S B s
\FREQ: 400.00000000000 Hz|AMPL: 3.000 Vee |

Sweep: OFf

AR
TR e 1. #% ARB ###

2. 4 F6 (Output) ot ]
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3. 1% F3 (Marker) I
4. ¥ F1 (Start) |

5. Start SH R4 (0

6. ALHIJy 1) BRI R e m AL
TR R G bk OOC
OO

CO®
7. 1% F5 (Enter)ffiiAdC 4f 14 I
8. # F6 (Return)E[| L. (]

9. W4 4~8 55 Length (F2)

W

10. % Fo (Return) 211 4% - (EREa)

MARK

Fric s i FH Ja T A MARK i i 1 i
N0 7t i
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J 30~80 [ (b 1 it I Pl s«
(Start 30, Length 50)

|FREQ: 2000000 Hz|AMPL: 3.000 Ve |

MDD Off; Sweep: Off; Burst: Off;

(| ]
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At AL TR BOE

AFG-3000 R FIM5 5 KB A vl DAAIEE — L2895 W, W IERE. Ji
e BB siney FRECETE FRECTFEAM DC B

B ARAT 2 N A 4

TR A

168

. f% ARB

. 1% F4 (Save) I
. 1% F1 (Start) -|

. Start ZH B A,

- A T BT o T A @

AR A G b o]0
O6

. 1% F5 (Enter)ffi A 1A 55 I
. ¥% F6 (Return)iiz [1] 4§ 51 I

. HH 4~8 L5E K Length (F2) I

WHE
. 1% F3 (Memory) I
10. i FH v e LIk B Py A7 SO A Y
4
ARBO~ARB9 N )

=
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1144 F1 (Select s s AR 17 5 (]

Jrdke SCAT
12. 4% F6 (Return)iz [A] - 2§ % 1 I

A9 AT R R4 1 B ARBL SCAF, T R TR
IPath: Memory:\Memory0: I

Memory1:
Memory2:
Memory3:
Memory4:
Memory3:

Memory6:
Memory7:

Memory8:
Memory9:

=] ]

R SO RAE 22 USB £k

T AR B A 1. % ARB %#

ARB

2. 1% F4 (Save) -
3. $%F1 (Start) -

4. Start SR S2LL (0

5. TR R s © O 7N
TR AR i Ak 00, N

6. #F5 Entenyiibiettss (N
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. 1% F6 (Return)iz [u] |22 I
. HH 4~8 L5E K Length (F2) I

BHE

. 1% F4 (USB) -

- AT AT B A S R S

<7

4
V

<=

\
7

- Select HHf sk 4 (]

tlfes s S

170

. 1% F2 (New Folder)

. WIRERIA SO A4 FR“NEW_FOL”

(T N\
New Folder:

NEW_FOL

BCDEFGHIJKLM

N OPQRSTUWVWXY Z

1 2 3 4 5 6 7 8 9 0 - -
- J

- A TR LB B e
0

Q
¢ 7
<=

. f## /] F1 (Enter Char)ak F2 Bl ~ BB

Gl

(Backspace) ] g S 44 FR
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8. 1 F5 (Save){iAr 5]

A B st

9. % F3 (New File) -

10. TR BN 4 “NEW_FIL”

-

New File(CSV):
NEW_FIL

BCDEFGHIJKLM

N OPQRSTUWVWXY Z

1 2 3 45 6 7 8 9 0 - -
- J

11 A8 W] e #LAS B b N
1/
\
\ 7
12. 1§ F1 (Enter Char)ok F2  [EiEEE| ~

(Backspace) fil] g 3144

13. 4% F5 (Save) [fA47 |

TERR H % F A% ABC SCAFJF0 AFG.CSV XA, 1
FioR:
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Path: USB:\ |
pses |
£ NEW_FOL

£ ABC
= AFG.CSY

MPA A i i R D

TR AT

172

. % ARB ##

. 1% F5 (Load) -
. #% F1 (Memory)

- A A B A kSO R S

Z>
Q
v

=

. 1% Select ¥ F¥ H x5l 3144
. % F3 (To)i&# LMY 1

AR R
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7. “Load To” Il (4

([ (e

8. AT AT RS © ©
EE TN oJo!
oJo!

®O®

9. $% F5 (Enter) i\ 4 |
10. 4% Fo (Return)iz 71 125 ¥ (] (v )
11. 4% F5 (Done) I

AT AT R ek % ARBL SCAF, IR 2 46 5
A0, W NEPTR:

Return

200.0000 HzlAMPL 3.000 Vee ]
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M USB I H % B
TR 1. 1% ARB %
2. 1% F5 (Load) |
3. 1% F2 (USB) -
4. FE R BRI BRSO 4 _
4 X \
V < b
5. §% F1 (Select)ik #3014 I
6. 1% F3 (To)ik#t O A HUETE 1) o F3
b | )
7. “Load To” &Il 4rtt
8. Ay AT e s ©
TRRRE A AR 0JO)
OO®
9. #% F5 (Enter) A4 4 |
10. #% F5 (Done) I
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it FE AT YR e AL 3 AFG.CSV SCP,  TRER W ket
RN O, W FEIFTR:

Path: USB:\. \ABC

X 0.00Voc
OO Swoap: O,
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‘ —
T ~

:IZE M ]
ST RREE e R F EBFE
Configure USB interface.........ccevvviiiiiiieniniinnn.. 177
Configure RS232 interface ............ooiiiiiiiiiiat. 178
Configure GPIB interface.........ccovviiiiiiieniiiiinn.. 179
Remote control terminal connection .................. 180
;da A TETE oo R i+ EBHE
A BN %FF,WU RES ié‘;?;g o
% R 1 R o QFFH—U [r.l]ﬁt 4—%%;% °
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R LI PR

The AFG-3000 supports USB, RS232 and GPIB remote connections.

Configure USB interface

UsB PC side connector Type A, host

configuration AFG-3000 side Type B, slave

connector
Speed 1.1/2.0 (full speed)

Panel Operation 1. Press the Utility key (Ttertace |

followed by Interface (F2)
and USB (F3).

2. Connect the USB cable to =
the rear panel USB B (slave)

port.

USB

3. When the PC asks for the USB driver, select
XXXXXXX.inf included in the software
package or download the driver from the GW
website, www.gwinstek.com.
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Configure RS232 interface

RS-232C Connector DB-9, Male
configuration o 4 rate 9600, 19200, 38400, 57600,
115200
Parity None/8Bits, Odd/7Bits,
Even/7Bits
Stop bits 1 (fixed)
Pin assignment 12345 2: RxD (Receive data)
3: TxD (Transmit data)
6789 5: GND

4, 6 ~9: No connection

PC connection  Use the Null Modem connection as in the below
diagram.

AFG-3000

Pin 2 RxD
Pin 3 TxD
Pin 5 GND

Panel Operation 1. Connect the RS-232 cable to
the rear panel R5-232 port.

2. Press the Utility key Tterfuce |

followed by Interface (F2)
and RS-232 (F2).

3. Press Baud Rate (F1) and  [EEESE
choose a baud rate

(F1)~(F5). Press return ~
i
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4. Press Parity/Bits (F2) and
choose a parity (F1)~(F3).
Press return.

Configure GPIB interface

Parity/Bits
one/8Bit ~ -I
N

GPIB Connector

configuration

GPIB address 1-30

24 pin Female

GPIB constraints « Maximum 15 devices altogether, 20m cable
length, 2m between each device

o Unique address assigned to each device
o Atleast 2/3 of the devices turned On

¢ No loop or parallel connection

Pin assignment

Pinl
Pin2
Pin3
Pin4
Pin5
Pin6
Pin7
Pin8
Pin9
Pin10
Pin11
Pin12

Data line 1
Data line 2
Data line 3
Data line 4
EOI

DAV

NRFD
NDAC

IFC

SRQ

ATN

Shield (screen)

12 1
)
24 13

Pin13
Pin14
Pin15
Pin16
Pin17
Pin18
Pin19
Pin20
Pin21
Pin22
Pin23
Pin24

Data line 5
Data line 6
Data line 7
Data line 8
REN
Ground
Ground
Ground
Ground
Ground
Ground
Signal ground

Panel Operation 1. Connect the GPIB cable to
the rear panel GPIB port.
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2. Press the Utility key (Ttertaco |
followed by Interface and
GPIB. Press Address (F1).
3. Use the scroll wheel or OOO @
(€ D)

number pad to choose an
address.

OO0
l0JoJoJo,
©JOJOJO,

4. Press Done (F5) to confirm. [gei¥

£

Remote control terminal connection

Terminal Invoke the terminal application such as MTTTY

application (Multi-Threaded TTY). For RS-232C, set the COM
port, baud rate, stop bit, data bit, and parity
accordingly.

To check the COM port No, see the Device
Manager in the PC. For WinXP, Control panel —
System — Hardware tab.

Functionality =~ Run this query command via the terminal.
check %idn?

This should return the Manufacturer, Model
number, Serial number, and Firmware version in
the following format.

GW INSTEK, AFG-3081, SN2 XXXXXXXX, Vm.mm

Note: /j or “m can be used as the terminal
character when using a terminal program.

PC Software The proprietary PC software, downloadable from
GWInstek website, can be used for remote control.
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Display When a remote connection is established all panel
keys are locked bar F6.

1. Press REM/LOCK (F6) to REM/LOC
return the function
generator to local mode.

|FREQ: 1.000000000 kHz|AMPL: 3.000 Ver |

MO OFf;

"RemrLOC |
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A

Compatible « IEEE488.2, 1992 (fully compatible)
standard : .
o SCPI, 1994 (partially compatible)

Command Tree  The SCPI standard is an ASCII based standard that
defines the command syntax and structure for
programmable instruments.

Commands are based on a hierarchical tree
structure. Each command keyword is a node on
the command tree with the first keyword as the
root node. Each sub node is separated with a
colon.

Shown below is a section of the SOURce[1] root
node and the :PWM and :PULSe sub nodes.

Root node :SOURce[1]
2dnode  :PWM :PULSe

3" node :DUTY ‘WIDTh :PERiod ‘WIDTh

Command types Commands can be separated in to three distinc
types, simple commands, compound commands
and queries.

Simple A single command with/without
a parameter

Example *OPC

Compound Two or more commands

separated by a colon (:)
with/without a parameter

Example SOURce:PULSe:WIDTh
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Query A query is a simple or compound
command followed by a question
mark (?). A parameter (data) is
returned. The maximum or
minimum value for a parameter
can also be queried where
applicable.

Example SOURcel:FREQuency?
SOURcel:FREQuency? MIN

Command forms

Commands and queries have two different forms,
long and short. The command syntax is written
with the short form of the command in capitals
and the remainder (long form) in lower case.

10{1 g lo? g
SOURce 1 :i)COJffs et
I I
short short

The commands can be written in capitals or lower-
case, just so long as the short or long forms are
complete. An incomplete command will not be
recognized.

Below are examples of correctly written
commands:

LONG SOURcel:DCOffse
t

SOURCE1:DCOFFSET

sourcel:dcoffset

SHORT SOUR1:DCO
sourl:dco

183



GUYINSTEK

AFG-3000 Series User Manual

Command
Format

SOURcel:DCOffset,Llf oﬁ&ez>"_L'Ij 1: command header
T T
1 2 3 4 2:single space
3: parameter

4: message terminator

Square Brackets

[

Commands that contain squares brackets indicate
that the contents are optional. The function of the
command is the same with or without the square
bracketed items. Brackets are not sent with the
command.

For example, the frequency query below can use
any of the following 3 forms:

SOURcel:FREQuency? [MINimum | MAXimum]

SOURcel:FREQuency? MAXimum
SOURcel:FREQuency? MINimum
SOURcel:FREQuency?

Braces {}

Commands that contain braces indicate one item
within the braces must be chosen. Braces are not
sent with the command.

Angled Brackets
<>

Angle brackets are used to indicate that a value
must be specified for the parameter. See the
parameter description below for details. Angled
brackets are not sent with the command.

Bars | Bars are used to separate multiple parameter
choices in the command format.

Parameters Type Description Example
<Boolean> Boolean logic 0,1/ON,OFF
<NR1> integers 0,123
<NR2> decimal numbers 0.1, 3.14, 8.5
<NR3> floating point 4.5e-1, 8.25e+1
<NRf> any of NR1,2,3 1,1.5,4.5e-1
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<NRf+> NRf type witha 1,1.5,4.5e-1
<Numeric> suffix including  \jAx MIN
MINimum,
MAXimum or
DEFault
parameters.
<aard> Arbitrary ASCII
characters.
<discrete> Discrete ASCII  IMM, EXT,
character MAN
parameters
<frequency>  NRf+ type 1KHZ,1.0HZ,
<peak including MHZ
deviation in  frequency unit
Hz> suffixes.
<rate in Hz>
<amplitude>  NRf+ type VPP
including voltage
peak to peak.
<offset> NRf+ type \Y
including volt
unit suffixes.
<seconds> NRf+ type NS, SMS US
including time
unit suffixes.
<percent> NRf type N/A
<depth in
percent>
Message LF CR line feed code (new line) and
terminators carriage return.
LF line feed code (new line)
EOI IEEE-488 EOI (End-Or-Identify)

185



GWINSTEK AFG-3000 Series User Manual

A
..f"f '

!'\Note ~j or ~m should be used when using a terminal
program.
Command Space A space is used to separate a
Separators parameter from a

keyword/command header.

Colon (%) A colon is used to separate
keywords on each node.

Semicolon (;) A semi colon is used to separate
subcommands that have the same
node level.

For example:
SOURce[1]:DCOffset?
SOURce[1]:0UTPut?
->SOURCcel:DCOffset?;OUTPut?

Colon + A colon and semicolon can be
Semicolon (:;) used to combine commands from
different node levels.

For example:
SOURcel:PWM:SOURce?
SOURce:PULSe:WIDTh?
—->SOURcel:PWM:SOURce?:;SOURc
e:PULSe:WIDTh?

Comma (,) When a command uses multiple
parameters, a comma is used to
separate the parameters.

For example:
SOURce:APPLy:SQUare 10KHZ, 2.0
VPP, -1V
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AR AL

System Commands .................... %?{! OES ﬁ__%?}g o
SYSTEM:ERROI? ... e 190
DN e s 190
i 2 1 191
Sl S I A 191
SYSTEMIVERSION? .. 191
O C e 192
FOP L ettt et 192
N AL e 193
SYSTEM:LANGUAGE ... eeeeeaaes 193
Status Register Commands........... %?EL! ) F *Q‘:%&?;g o
O T PP P 194
=0 194
B SR e 195
R ] I 195
O RE . e 196
Interface Configuration Commands .................... 197
SYSTem:INTerface.......ccvvveiiiii i 197
SYSTemM:LOCAl ....eeeiiiiiii e 197
SYSTem:REMote. ... o 197
Apply Commands...................... %?{! OES @&%g °
SOURce[1]:APPLY:SINUSOId ....cevieeiiieeiaccieen 200
SOURCe[1]:APPLY:SQUAre .....ccoiiiiiiaaiaiiiaaannn. 200
SOURCE[1]:APPLY:RAMP ..o 201
SOURCE[1]:APPLY:PULSE . .. eee e 201
SOURCE[1]:APPLYINOISE «.eeeeeeeeeeeeaaeee e 202
SOURce[1]:APPLy:TRIangle........ccoiieieiiiiiiiaan .. 202
SOURCE[L]:APPLYIDC .. e 203
SOURCE[L]:APPLYIUSER ...cvn e, 203
SOURCE[L]:APPLY? .ot 204
Output Commands .................... %?EL! ) F *Q‘:%&?;g )
SOURCE[1]:FUNCHION .. 205
SOURCE[1]:FREQUENCY . .uueeieeiaeeiieeeeaeeceeaean 206
SOURce[1]:AMPIlitude ... 208
SOURCe[1]:DCOffset..coveiiiieeiiiiiii e eeccieeeen 209
SOURce[1]:SQUare:DCYCle ....oeiiiiiiieeiiiiiaaeaee e 210
SOURCE[1]:RAMP:SYMMELIY .. .coenenaeaeeeeeaenen. 211
OUT PUL. .« e 212
OUTPULILOAD ...t 212
SOURce[1]:VOLTage:UNIT ...veeeiiiiiiieeeeccceeeena 213
Pulse Configuration Commands ......................... 215
SOURce[1]:PULSe:PERIOC. . ...ceeiiiiiiiiee e 215
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SOURce[1]:PULSE:WIDTh ... 216
Amplitude Modulation (AM) Commands ................ 217
AM OVEIVIEW .. .eeee e e 217
SOURCE[1]:AM:ISTATE e 218
SOURCE[1]:AM:SOURCE ...eeeeiiiiiiie e 218
SOURce[1]:AM:INTernal:FUNCtion ..................... 219
SOURce[1]:AM:INTernal:FREQuency ................... 219
SOURCE[1]:AMIDEPTR .. 220
Frequency Modulation (FM) Commands................. 222
FM OVEIVIEW ...ttt et 222
SOURCE[1]:FM:STATE i 223
SOURCE[1]:FM:SOURCE....eveeiiiiiiiee e ieciaeeeeaaas 223
SOURce[1]:FM:INTernal:FUNCtion ..................... 224
SOURce[1]:FM:INTernal:FREQuUeNCy ................... 225
SOURce[1]:FM:DEViation ..........cccoeviiiiiaianaan... 225
Frequency-Shift Keying (FSK) Commands .............. 227
FSK OVEIVIEW . ... 227
SOURCE[1]:FSKeY:STATE ..eieetiiiiiiee e eacieeeaanans 227
SOURce[1]:FSKey:SOURCE ....onieeeiiiiiiaeeeaeee 228
SOURce[1]:FSKey:FREQUENCY .....uvveeeiiiianiaannnnns 228
SOURce[1]:FSKey:INTernal:RATE .........cooiieeann.. 229
Pulse Width Modulation (PWM) Commands............. 230
PWM OVEIVIEW . ... e ee e 230
SOURCE[1]:PWM:STATE .ot 231
SOURCE[1]:PWM:SOURCE ...coiiiiieiiiiiieeaanees 231
SOURce[1]:PWM:INTernal:FUNction ................... 232
SOURce[1]:PWM:INTernal:FREQuency ................. 232
SOURCE[1]:PWM:DUTY .. 233
Frequency Sweep Commands ...........cooiiiiiiaaa... 235
Sweep OVErview ........ccceeeennnns faﬁ?{! kS ‘Q‘:‘%.?{g o
SOURCE[1]:SWEEP:STATE ..eeeiiiiiiieeeieciaeeeaannns 236
SOURce[1]:FREQuency:STARt ......ccooiiiiiiiaaana. 237
SOURce[1]:FREQuUeNcy:STOP......ccvveviiiiiiieennns 237
SOURce[1]:FREQuency:CENTer .......coviiiiaeeaannnn.. 238
SOURCce[1]:FREQUENCY:SPAN ......cceveiiiiiinieennns 239
SOURCe[1]:SWEep:SPACING. .. eeiiieieeeieciaieeaanns 239
SOURCe[1]:SWEep:TIME. ...coii i 240
SOURCe[1]:SWEepP:SOURCE ..oviiieeeieciieieeaann 241
OUTPUt[1]:TRIGQEr:SLOPE ... 241
OUTPUL[L]:TRIGGEN ..t 242
SOURce[1]:MARKer:FREQUENCY ......cevviiiiaaaannnn.. 243
SOURCE[1]:MARKE ...t e eeeieee e e 244
Burst Mode Commands........oouiiiiiiiiii i iiiaeaaanns 245
Burst Mode Overview .............. éﬁﬁ?{! ) F ’i—_%?{g o
SOURCE[1]:BURSE:STATE. . et ee e 247
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SOURCE[1]:BURSt:MODE .....cieiiiiiiiiie e 247
SOURCe[1]:BURSE:NCYCIES ...vvevieiiiiieeiiciieeaenn 248
SOURce[1]:BURSt:INTernal:PERiod..................... 249
SOURCe[1]:BURSt:PHASE. ..o 250
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System Query

Description

Reads an error from the error queue. See page 289
for details regarding the error queue.

Query Syntax

SYSTem:ERRor?

Return <string> Returns an error string,
parameter <256 ASCII characters.
Example SYSTem:ERRor?

-138 Suffix not allowed

Returns an error string.
*IDN? System Query
Description Returns the function generator manufacturer,

model number, serial number and firmware
version number in the following format:

GW INSTEK,AFG-3081,SN:XXXXXXXX, Vm.mm

Query Syntax

IDN?

Return <string>
parameter
Example *IDN?
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*RST System Command

Description Reset the function generator to its factory default
state.

Note Note the *RST command will not delete
instrument save states in memory.

Syntax *RST

*TST? System Query

Description Performs a system self-test and returns a pass or
fail judgment. An error message will be generated
if the self test fails.

Note The error message can be read with the SYST:ERR?
query.

Query Syntax *TST?

Return +0 Pass judgment

parameter
+1 Fail judgment

Example *TST?
+0

SYSTem:VERSion?

The function generator passed the self-test.

System Query

Description

Performs a system version query. Returns a string
with the instrument, firmware version, FPGA
revision and bootloader.

Query Syntax

SYSTem:VERSion?

Return
parameter

<string>
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Example SYST:VERS?
AFG-3000 VX XXX_XXXX FPGA:XXXX
BootLoad: XXXX
Returns the year (2010) and version for that year
(1)-

*OPC System Command

Description This command sets the Operation Complete Bit
(bit 0) of the Standard Event Status Register after
the function generator has completed all pending
operations. For the AFG-3000, the *OPC command
is used to indicate when a sweep or burst has
completed.

Note Before the OPC bit is set, other commands may be
executed.

Syntax *OPC

*OPC? System Query

Description Returns the OPC bit to the output buffer when all
pending operations have completed. I.e. when the
OPC bit is set.

Note Commands cannot be executed until the *OPC?
query has completed.

Query Syntax *OPC?

Return 1

parameter

Example *OPC?
1
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*WAI System Command

Description This command waits until all pending operations
have completed before executing additional
commands. I.e. when the OPC bit is set.

Note This command is only used for triggered sweep
and burst modes.

Syntax *WAI

SYSTem:LANGuage System Command

Description Sets or queries the display language. Select the

language shown on the function generator front-
panel display. Only one language can be enabled
at a time. SYSTem:LANGuage? query returns
“Chinese” or “English”.

Note Only one language can be set.
Syntax SYSTem:LANGuage {CHINese | ENGlish}
Example SYST:LANG ENG

Sets the display language to English.
Query Syntax SYSTem:LANGuage?

Return CHIN Chinese
Parameter

ENG English
Query Example SYST:LANG?

ENG

The current language is English.
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*CLS System Command

Description The *CLS command clears all the event registers,
the error queue and cancels an *OPC command.

Syntax *CLS

*ESE System Command

Description The Standard Event Status Enable command
determines which events in the Standard Event
Status Event register can set the Event Summary
Bit (ESB) of the Status Byte register. Any bit
positions set to 1 enable the corresponding event.
Any enabled events set bit 5 (ESB) of the Status
Byte register.

Note The *CLS command clears the event register, but
not the enable register.

Syntax *ESE <enable value>

Parameter <enable value> 0~255

Example *ESE 20
Sets a bit weight of 20 (bits 2 and 4).

Query Syntax *ESE?

Return Bit Register Bit Register

Parameter
0 Not used 4 Message

Available
Not used Standard Event
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Example *ESE?
4
Bit 2 is set.
*ESR? System Command
Description Reads and clears the Standard Event Status
Register. The bit weight of the standard event
status register is returned.
Note The *CLS will also clear the standard event status
register.
Query Syntax *ESR?
Return Bit Register Bit Register
Parameter
0 Operation 4 Execution Error
Complete
1 Not Used 5 Command Error
2 Query Error 6 Not Used
3 Device Error 7 Power On
Query Example *ESR?
5

Returns the bit weight of the standard event status
register (bit 0 and 2).

*STB? System Command
Description Reads the Status byte condition register.

Note Bit 6, the master summary bit, is not cleared.
Syntax *STB?
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*SRE System Command

Description The Service Request Enable Command determines
which events in the Status Byte Register are
allowed to set the MSS (Master summary bit). Any
bit that is set to “1” can cause the MSS bit to be set.

Note The *CLS command clears the status byte event
register, but not the enable register.

Syntax *SRE <enable value>

Parameter <enable value> 0~255

Example *SRE 12

Sets a bit weight of 12 (bits 2 and 3) for the service
request enable register.

Query Syntax *SRE?

Return Bit Register Bit Register
Parameter
0 Not used 4 Message
Available
Not used 5 Standard Event
Error Queue 6 Master Summary
Questionable 7 Not used

Data

Query Example *SRE?
12

Returns the bit weight of the status byte enable
register.
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SYSTem:INTerface System Command
Description Selects the remote interface. RS-232 is the factory
default.
Note There is no interface query.
Syntax SYSTem:INTerface {GPIB]RS232] USB}
Example SYST:INT USB

Sets the interface to USB.

SYSTem:LOCal System Command

Description Sets the function generator to local mode. In local
mode, all front panel keys are operational.

Syntax SYSTem:LOCal

Example SYST:LOC

SYSTem:REMote System Command

Description Disables the front panel keys and puts the function
generator into remote mode (RS-232).

Syntax SYSTem:REMote

Example SYST:REM
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The APPLy command has 8 different types of outputs (Sine, Square,
Ramp, Pulse, Noise, Triangle, DC, User). The command is the
quickest, easiest way to output waveforms remotely. Frequency,
amplitude and offset can be specified for each function.

As only basic parameters can be set with the Apply command, other
parameters use the instrument default values.

The Apply command will set the trigger source to immediate and
disable burst, modulation and sweep modes. Turns on the output
command SOURce[1]:OUTP ON. The termination setting will not be
changed.

As the frequency, amplitude and offset parameters are in nested
square brackets, amplitude can only be specified if the frequency has
been specified and offset can only be specified if amplitude has been
set. For the example:

SOURce[1]:APPLy:SINusoid [<frequency> [,<amplitude>
[<offset>]]]

Output For the output frequency, MINimum, MAXimum

Frequency and DEFault can be used. The default frequency
for all functions is set to 1 kHz. The maximum and
minimum frequency depends on the function
used. If a frequency output that is out of range is
specified, the max/min frequency will be used
instead. A “Data out range error will be
generated” from the remote terminal.
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When setting the amplitude, MINimum,
MAXimum and DEFault can be used. The range
depends on the function being used and the output
termination (50Q or high impedance). The default
amplitude for all functions is 100 mVpp (50Q).

Output
Amplitude

If the amplitude has been set and the output
termination is changed from 50Q to high
impedance, the amplitude will double. Changing
the output termination from high impedance to
50Q will half the amplitude.

Vrms, dBm or Vpp units can be used to specify the
output unit to use with the current command. The
VOLT:UNIT command can be used to set the units
when no unit is specified with the Apply
command. If the output termination is set to high
impedance, dBm units cannot be used. The units
will default to Vpp.

The output amplitude can be affected by the
function and unit chosen. Vpp and Vrms or dBm
values may have different maximum values due to
differences such as crest factor. For example, a
5Vrms square wave must be adjusted to 3.536
Vrms for a sine wave.

DC Offset The offset parameter can be set to MINimum,

voltage MAXimum or DEFault. The default offset is 0
volts. The offset is limited by the output amplitude
as shown below.

| Voffset| < Vmax - Vpp/2

If the output specified is out of range, the
maximum offset will be set.
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The offset is also determined by the output
termination (50Q or high impedance). If the offset
has been set and the output termination has
changed from 50Q to high impedance, the offset
will double. Changing the output termination from
high impedance to 50Q will half the offset.

Source Specific
SOURce[1]:APPLy:SINusoid Command

Description Outputs a sine wave from the selected channel
when the command has executed. Frequency,
amplitude and offset can also be set.

SOURce[1]:APPLy:SINusoid [<frequency>

Syntax .
[,<amplitude> [,<offset>] ]]

Parameter <frequency> 1uHz~80MHz(3081)/
50MHz(3051)

<amplitude> 10mV~10V (50Q) (3.536
Vrms)

<offset> 0~4.99V (50Q)

Example SOUR1:APPL:SIN 2KHZ,MAX,MAX

Sets frequency to 2kHz and sets the amplitude and
offset to the maximum.

Source Specific

SOURce[1]:APPLy:SQUare Command

Description Outputs a square wave from the selected channel
when the command has executed. Frequency,
amplitude and offset can also be set. The duty
cycle is set to 50%.

SOURce[1]:APPLy:SQUare [<frequency>

Syntax b
[,<amplitude> [,<offset>] ]]

Parameter <frequency> 1uHz~80MHz(3081)/
50MHz(3051)

<amplitude> 10mV~10V (50Q)
<offset> 0~4.99V (50Q)
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Example SOUR1:APPL:SQU 2KHZ,MAX,MAX

Sets frequency to 2kHz and sets the amplitude and
offset to the maximum.

Source Specific
SOURce[1]:APPLy:RAMP Command

Description Outputs a ramp wave from the selected channel
when the command has executed. Frequency,
amplitude and offset can also be set. The
symmetry is set to 100%.

Syntax SOURce[1]:APPLy:RAMP [<frequency>
[,<amplitude> [,<offset>] ]]

Parameter <frequency> 1pHz~1MHz
<amplitude> 10mV~10V (50Q)
<offset> 0~4.99V (50Q)

Example SOUR1:APPL:RAMP 2KHZ,MAX,MAX

Sets frequency to 2kHz and sets the amplitude and
offset to the maximum.

Source Specific
SOURce[1]:APPLy:PULSe Command

Description Outputs a ramp wave from the selected channel
when the command has executed. Frequency,
amplitude and offset can also be set.

Note The PW settings from the SOURce[1]:PULS: WIDT
command are preserved. Edge and pulse width
may be adjusted to supported levels.

Repetition rates will be approximated from the
frequency. For accurate repetition rates, the period
should be adjusted using the
SOURCce[1]:PULS:PER command

Syntax SOUR[1]:APPLy:PULSe [<frequency>
[,<amplitude> [,<offset>] ]]

Parameter <frequency> 500uHz~50MHz
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<amplitude> 10mV~10V (50Q)
<offset> 0~4.99V (50Q)
Example SOUR1:APPL:PULS 1KHZ,MIN,MAX

Sets frequency to 1kHz and sets the amplitude to
minimum and the and offset to the maximum.

Source Specific

SOURce[1]:APPLy:NOISe Command

Description Outputs Gaussian noise with a 50 MHz
bandwidth. Amplitude and offset can also be set.

Note Frequency cannot be used with the noise function;
however a value (or DEFault) must be specified.
The frequency is remembered for the next function

used.

Syntax SOURce[1]:APPLy:NOISe [<frequency | DEFault>
[,<amplitude> [,<offset>] ]]

Parameter <frequency> Not applicable
<amplitude> 10mV~10V (50Q)
<offset> 0~4.99V (50Q)

Example SOUR1:APPL:NOIS DEF, 3.0, 1.0
Sets the amplitude to 3 volts with an offset of 1
volt.

Source Specific

SOURce[1]:APPLy:TRIangle Command

Description Outputs a triangle wave from the selected channel

when the command has executed. Frequency,
amplitude and offset can also be set.

Syntax SOURce[1]:APPLy:TRIangle [<frequency>
[,<amplitude> [,<offset>] 1]

Parameter <frequency> 1uHz~1MHz
<amplitude> 10mV~10V (50Q)
<offset> 0~4.99V (50Q)

202



GUINSTEK AFG-3000 25144 i T/t

Example SOUR1:APPL:TRI 2khz, 3.0, 1.0

Sets the frequency to 1 MHz with an amplitude of
3 volts and with an offset of 1 volt.

Source Specific
SOURce[1]:APPLy:DC Command

Description Outputs a triangle wave from the selected channel
when the command has executed. Frequency,
amplitude and offset can also be set.

Note Frequency and amplitude cannot be used with the
DC function; however a value (or DEFault) must
be specified. The values are remembered for the
next function used.

Syntax SOUR[1]:APPLy:DC [<frequency | DEFault>
[,<amplitude> | DEFault> [,<offset>] ]]

Parameter <frequency> Not applicable
<amplitude> Not applicable
<offset> 15V (50Q), £10V (open)

Example SOUR1:APPL:DC DEF, DEF, 1.0

Sets the DC offset to 1 volt.

Source Specific

SOURce[1]:APPLYy:USER Command

Description Outputs an arbitrary waveform from the selected
channel. The output is that specified from the
FUNC:USER command.

Note Frequency and amplitude cannot be used with the

DC function; however a value (or DEFault) must
be specified. The values are remembered for the
next function used.

Syntax SOURce[1]:APPLY:USER [<frequency>
[,<amplitude> [,<offset>] ]]

Parameter <frequency> 1pHz~100MHz
<amplitude> 0~10V (50Q)
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<offset> 0~5V (50Q)

Example SOUR1:APPL:USER
Source Specific

SOURce[1]:APPLYy? Command
Description Outputs a string with the current settings.
Note The string can be passed back appended to the

Apply Command.
Syntax SOURce[1]:APPLy?
Return <string> Function, frequency,
Parameter amplitude, offset
Example SOUR1:APPL?

SIN +5.0000000000000E+03,+3.0000E+00,-2.50E+00

Returns a string with the current function and
parameters, Sine, 5kHz, 3 Vpp, -2.5V offset.
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Unlike the Apply commands, the Output commands are low level
commands to program the function generator.

This section describes the low-level commands used to program the
function generator. Although the APPLy command provides the
most straightforward method to program the function generator, the
low-level commands give you more flexibility to change individual
parameters.

Source Specific
SOURce[1]:FUNCtion Command

Description The FUNCtion command selects and outputs the
selected output. The User parameter outputs an

arbitrary waveform previously set by the
SOURce[1]:FUNC:USER command.

Note If the function mode is changed and the current
frequency setting is not supported by the new
mode, the frequency setting will be altered to next
highest value.

Vpp and Vrms or dBm amplitude values may have
different maximum values due to differences such
as crest factor. For example, if a 5Vrms square
wave is changed to a sinewave, then the Vrms is
automatically adjusted to 3.536.

The modulation, burst and sweep modes can only
be used with some of the basic waveforms. If a
mode is not supported, the conflicting mode will
be disabled. See the table below.
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Sine Squ Tri  Ramp Pulse Noise ARB

e
FM v v v v x x x
PWM v x x X x X
K v v v v v«
SWEEP v v v « « y
BRUST v v v « « y
Syntax SOURce[1]:FUNCtion {SINusoid ] SQUare | RAMP |
PULSe |[NOISe | TRIAngle | DC| USER}

Example SOUR1:FUNC SIN

Sets the output as a sine function.

Query Syntax SOURce[1]:FUNCtion?

Return SIN, SQU, RAMP, PULS, Returns the current
Parameter NOIS, DC, TRI, USER output type.
Example SOUR1:FUNC?

SIN

Current output is sine.

Source Specific
SOURce[1]:FREQuency Command

Description Sets the output frequency for the
SOURce[1]:FUNCtion command. The query
command returns the current frequency setting.

Note The maximum and minimum frequency depends

on the function mode.

Sine, Square 1puHz~80MHz(3081)/
50MHz(3051)

Ramp, Triangle 1uHz~80MHZ(3081)/
50MHz(3051)

Pulse 50uHZ~50MHz

Noise, DC

Not applicable
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User 1uHz~100MHz

If the function mode is changed and the current
frequency setting is not supported by the new
mode, the frequency setting will be altered to next
highest value.

The duty cycle of square waveforms depends on
the frequency settings.

20% to 80% (frequency < 25 MHz)
40% to 60% (25 MHz < frequency < 50 MHz)
50% (frequency > 50 MHz)

If the frequency is changed and the set duty cycle
cannot support the new frequency, the highest
duty cycle available at that frequency will be used.
A “settings conflict” error will result from the
above scenario.

Syntax SOURce[1]:FREQuency
{<frequency> | MINimum | MAXimum}
Example SOUR1:FREQ MAX

Sets the frequency to the maximum for the current
mode.

Query Syntax

SOURce[1]:FREQuency?

Return <NR3> Returns the frequency
Parameter for the current mode.
Example SOUR1:FREQ? MAX

+1.0000000000000E+03

The maximum frequency that can be set for the
current function is IMHz.
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Source Specific

SOURce[1]:AMPlitude Command

Description

Sets the output amplitude for the
SOURce[1]:FUNCtion command. The query
command returns the current amplitude settings.

Note

The maximum and minimum amplitude depends
on the output termination. The default amplitude
for all functions is 100 mVpp (50Q). If the
amplitude has been set and the output termination
is changed from 50Q to high impedance, the
amplitude will double. Changing the output
termination from high impedance to 50Q will half
the amplitude.

The offset and amplitude are related by the
following equation.
| Voffset| < Vmax - Vpp/2

If the output termination is set to high impedance,
dBm units cannot be used. The units will default to

Vpp.

The output amplitude can be affected by the
function and unit chosen. Vpp and Vrms or dBm
values may have different maximum values due to
differences such as crest factor. For example, a
5Vrms square wave must be adjusted to 3.536
Vrms for a sine wave.

The amplitude units can be explicitly used each
time the SOURce[1]:AMPlitude command is used.
Alternatively, the VOLT:UNIT command can be
used to set the amplitude units for all commands.

Syntax

SOURce[1]:AMPlitude {< amplitude>
| MINimum | MAXimum}
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Example SOUR1:AMP MAX
Sets the amplitude to the maximum for the current
mode.
Query Syntax SOURce[1]:AMPlitude? {MINimum | MAXimum}
Return <NR3> Returns the amplitude
Parameter for the current mode.
Example SOUR1:AMP? MAX
+5.0000E+00

The maximum amplitude that can be set for the
current function is 5 volts.

Source Specific

SOURce[1]:DCOffset Command
Description Sets or queries the DC offset for the current mode.
Note

The offset parameter can be set to MINimum,
MAXimum or DEFault. The default offset is 0
volts. The offset is limited by the output amplitude
as shown below.

| Voffset| < Vmax - Vpp/2

If the output specified is out of range, the
maximum offset will be set.

The offset is also determined by the output
termination (50Q or high impedance). If the offset
has been set and the output termination has
changed from 50Q to high impedance, the offset
will double. Changing the output termination from
high impedance to 50Q will half the offset.

When trying to set a DC voltage, the SOURce[1]:
FUNC DC should be used prior to setting an offset.

Syntax SOURce[1]:DCOffset {< offset>
| MINimum | MAXimum}
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Example SOUR1:DCO MAX
Sets the offset to the maximum for the current
mode.
Query Syntax SOURce[1]:DCOffset? {MINimum | MAXimum}
Return <NR3> Returns the offset for
Parameter the current mode.
Example SOUR1:DCO?
+3.0000E+00

The offset for the current mode is set to +3 volts.

Source Specific

SOURce[1]:SQUare:DCYCle Command

Description Sets or queries the duty cycle for square waves
only. The setting is remembered if the function
mode is changed. The default duty cycle is 50%.

Note The duty cycle of square waveforms depend on
the frequency settings.

20% to 80% (frequency <25 MHz)
40% to 60% (25 MHz < frequency < 50 MHz)
50% (frequency > 50 MHz)

If the frequency is changed and the set duty cycle
cannot support the new frequency, the highest
duty cycle available at that frequency will be used.
A “settings conflict” error will result from the
above scenario.

For square waveforms, the Apply command and
AM/FM modulation modes ignore the duty cycle

settings.

Syntax SOURce[1]:SQUare:DCYCle {< percent>
| MINimum | MAXimum}

Example SOUR1:SQU:DCYC MAX
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Sets the duty cycle to the highest possible for the
current frequency.

Query Syntax SOURce[1]:SQUare:DCYCle?
{MINimum | MAXimum}

Return <NR3> Returns the duty cycle
Parameter as a percentage.
Example SOUR1:SQU:DCYC?

+5.00E+01

The duty cycle is set 50%.

Source Specific

SOURce[1]:RAMP:SYMMetry Command

Description Sets or queries the symmetry for ramp waves only.
The setting is remembered if the function mode is
changed. The default symmetry is 50%.

Note For ramp waveforms, the Apply command and
AM/FM modulation modes ignore the current
symmetry settings.

Syntax SOURce[1]:RAMP:SYMMetry {< percent>
| MINimum | MAXimum}
Example SOUR[1]:RAMP:SYMM MAX

Sets the symmetry to the 100%.

Query Syntax SOURce[1]:RAMP:SYMMetry?
{MINimum | MAXimum}

Return <NR3> Returns the symmetry as
Parameter a percentage.
Example SOUR1:RAMP:SYMMetry?

+1.0000E+02
The symmetry is set as 100%.
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Source Specific
OUTPut Command

Description Enables/Disables or queries the front panel
output. The default is set to off.

Note If the output is overloaded by an external voltage,
the output will turn off and an error message will
be displayed. The overload must first be removed
before the output can be turned on again with
output command.

Using the Apply command automatically sets the
front panel output to on.

Syntax OUTPut {OFF]|ON}

Example OUTP ON

Turns the output on.

Query Syntax OUTPut?

Return 1 ON
Parameter 0 OFF
Example OouTP?

1

The output is currently on.

Source Specific
OUTPut:LOAD Command

Description Sets or queries the output termination. Two
impedance settings can be chosen, DEFault (50Q)
and INFinity (high impedance >10 kQ).

The output termination is to be used as a reference
only. If the output termination is set 50Q but the
actual load impedance is not 50Q, then the
amplitude and offset will not be correct.

Note If the amplitude has been set and the output
termination is changed from 50Q to high
impedance, the amplitude will double. Changing
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the output termination from high impedance to
50Q will half the amplitude.

If the output termination is set to high impedance,
dBm units cannot be used. The units will default to

Vpp.

Syntax

OUTPut:LOAD {DEFault] INFinity}

Example

OUTP:LOAD DEF

Sets the output termination to 50Q.

Query Syntax

OUTPut:LOAD?

Return DEF Default
Parameter

INF INFinity
Example OUTP:LOAD?

DEF

SOURce[1]:VOLTage:UNIT

The output is set to the default of 50Q.

Source Specific
Command

Description Sets or queries the output amplitude units. There
are three types of units: VPP, VRMS and DBM.

Note The units set with the VOLTage:UNIT command
will be used as the default unit for all amplitude
units unless a different unit is specifically used for
a command.
If the output termination is set to high impedance,
dBm units cannot be used. The Units will
automatically default to Vpp.

Syntax SOURce[1]:VOLTage:UNIT {VPP|VRMS|DBM}

Example SOURL:VOLT:UNIT VPP
Sets the amplitude units to Vpp.

Query Syntax SOURce[1]:VOLTage:UNIT?

Return VPP Vpp

Parameter
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VRMS vrms

DBM dBm
Example SOUR1:VOLT:UNIT?

VPP

The amplitude units are set to Vpp.
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The pulse chapter is used to control and output pulse waveforms.
Unlike the APPLy command, low level control is possible including
setting the rise time, fall time, period and pulse width.

Period

90%

50% Pulse Width 50%

10% i#

Rise time Fall time
Source Specific
SOURce[1]:PULSe:PERiod Command
Description Sets or queries the pulse period. The default period
is 1 ms.
Note The pulse period must be greater than the pulse

width and edge time(1.6x) combined.
Pulse Width + (1.6 * Edge Time) < Period

If the edge time or pulse width are too great, they
will automatically be reduced to fit the period by
the function generator.

The PULSe:PERiod function will change the period
for all functions, not just for the pulse waveforms.
If a different function is chosen and the current
period is out of range, the period will be
automatically adjusted to suit the new function.

Syntax SOURce[1]:PULSe:PERiod
{<seconds> | MINimum | MAXimum}
Example SOUR1:PULS:PER MIN

Sets the period to the minimum time allowed.

Query Syntax SOURce[1]:PULSe:PERiod?
[MINimum | MAXimum]
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Return <seconds> 20 ns ~ 2000 seconds
Parameter
Example SOUR1:PULS:PER?

+1.0000E+01

The period is set to 10 seconds.

Source Specific

SOURce[1]:PULSe:WIDTh Command
Description Sets or queries the pulse width. The default pulse
width is 100us.

The minimum pulse width is affected by the
period time. If the period is over 20 or 200 seconds,
then the minimum pulse width is 1us and 10us,
respectively.

Pulse width is defined as the time from the rising
to falling edges (at a threshold of 50%).

Note The pulse width cannot be less than the edge time
times 1.6.

Pulse Width > 1.6 * Edge Time

The pulse width must be less than the period
minus the edge time (x1.6).

Pulse Width < Period - (1.6 *Edge Time)

Syntax SOURce[1]:PULSe:WIDTh
{<seconds>| MINimum | MAXimum}
Example SOUR1:PULS:WIDT MAX

Sets the pulse width to the maximum allowed.

Query Syntax SOURce[1]:PULSe:WIDTh? [MINimum | MAXimum]

Return <seconds> 8 ns ~ 2000 seconds
Parameter
Example SOUR1:PULS:WIDT? MIN

+8.0000E-09

The pulse width is set to 8 nanoseconds.
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To successfully create an AM waveform, the following commands
must be executed in order.

Enable AM 1.

Modulation

v

Configure )
Carrier

Select
Modulation
Source

Select Shape

Set Modulating
Frequency

Set Modulation
Depth

L

o

Turn on AM modulation using the
SOURce[1]: AM:STAT ON command

. Use the APPLy command to select a carrier

waveform. Alternatively the equivalent

FUNC, FREQ, AMP], and DCOffs commands
can be used to create a carrier waveform with
a designated frequency, amplitude and offset.

Select an internal or external modulation
source using the SOURce[1]:AM:SOUR
command.

Use the SOURce[1]:AM:INT:FUNC command
to select a sine, square, upramp, dnramp or
triangle modulating waveshape. For internal
sources only.

5. Set the modulating frequency using the

SOURCce[1]: AM:INT:FREQ command. For
internal sources only.

Set the modulation depth using the
SOURCce[1]: AM:DEPT command.
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Source Specific

SOURce[1]:AM:STATe Command

Description Sets or disables AM modulation. By default AM
modulation is disabled. AM modulation must be
enabled before setting other parameters.

Note Burst or sweep mode will be disabled if AM
modulation is enabled. As only one modulation is
allowed at any one time, other modulation modes
will be disabled when AM modulation is enabled.

Syntax SOURce[1]:AM:STATe {OFF|ON}
Example SOUR1:AM:STAT ON

Enables AM modulation.
Query Syntax SOURce[1]:AM:STATe?
Return 0 Disabled (OFF)
Parameter

1 Enabled (ON)
Example SOUR1:AM:STAT?

1

AM modulation mode is currently enabled.

Source Specific

SOURce[1]:AM:SOURce Command

Description Sets or queries the modulation source as internal
or external. Internal is the default modulation
source.

Note If an external modulation source is selected,

modulation depth is limited to £ 5V from the MOD
INPUT terminal on the rear panel. For example, if
modulation depth is set to 100%, then the
maximum amplitude is +5V, and the minimum
amplitude is -5V.

Syntax SOURce[1]:AM:SOURce {INTernal |EXTernal}

Example SOUR1:AM:SOUR EXT
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Sets the modulation source to external.
Query Syntax SOURce[1]:AM:SOURce?

Return INT Internal
Parameter

EXT External
Example SOUR1:AM:SOUR?

INT

The modulation source is set to internal.

Source Specific
SOURce[1]:AM:INTernal:FUNCtion Command

Description Sets the shape of the modulating waveform from
sine, square, triangle, upramp and dnramp. The
default shape is sine.

Note Square and triangle waveforms have a 50% duty
cycle. Upramp and dnramp have a symmetry of
100% and 0%, respectively.

Syntax SOURce[1]:AM:INTernal:FUNCtion
{SINusoid ] SQUare | TRIangle | UPRamp | DNRamp}
Example SOURL:AM:INT:FUNC SIN

Sets the AM modulating wave shape to sine.
Query Syntax SOURce[1]:AM:INTernal:FUNCtion?

Return SIN Sine UPRAMP Upramp
Parameter
SQU Square DNRAMP Dnramp
TRI Triangle
Example SOUR1:AM:INT:FUNC?
SIN

The shape for the modulating waveform is Sine.

Source Specific

SOURce[1]:AM:INTernal:FREQuency Command
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Description Sets the frequency of the internal modulating
waveform only. The default frequency is 100Hz.
Syntax SOURce[1]:AM:INTernal:FREQuency
{<frequency> | MINimum | MAXimum}
Parameter <frequency> 2 mHz~ 20 kHz
Example SOUR1:AM:INT:FREQ +1.0000E+02

Query Syntax

Sets the modulating frequency to 100Hz.

SOURce[1]:AM:INTernal:FREQuency?
[MINimum | MAXimum]

Return <NR3> Returns the frequency in
Parameter Hz.
Example SOUR1:AM:INT:FREQ? MIN

SOURce[1]:AM:DEPTh

+1.0000E+02

Returns the minimum frequency allowed.

Source Specific
Command

Description

Sets or queries the modulation depth for internal
sources only. The default is 100%.

Note

The function generator will not output more than
15V, regardless of the modulation depth.

The modulation depth of an external source is
controlled using the £5V MOD INPUT terminal on
the rear panel, and not the SOURce[1]:AM:DEPTh
command.

Syntax

SOURce[1]:AM:DEPTh {<depth in percent>
| MINimum | MAXimum}

Parameter

<depth in percent> 0~120%

Example

Query Syntax

SOUR1:AM:DEPT 50
Sets the modulation depth to 50%.
SOURce[1]:AM:DEPTh? [MINimum | MAXimum]

Return
Parameter
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Example SOUR1:AM:DEPT?
+1.0000E+02

The modulation depth is 100%.
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FM 441

The following is an overview of the steps required to generate an

FM waveform.

Enable FM 1.

Modulation

v

Configure 2.

Carrier

Select
Modulation
Source

v

Select shape

Set Modulating
Frequency

Set Peak 6.

Frequency
Deviation

222

o

Turn on FM modulation using the SOURce[1]:
FM:STAT ON command.

Use the APPLy command to select a carrier
waveform. Alternatively, the FUNC, FREQ,
AMPI, and DCOffs commands can be used to
create a carrier waveform with a designated
frequency, amplitude and offset.

Select an internal or external modulation
source using the SOURce[1]:FM:SOUR
command.

4. Use the SOURce[1]:FM:INT:FUNC command

to select a sine, square, upramp, dnramp or
triangle modulating waveshape. For internal
sources only.

Set the modulating frequency using the
SOURce[1]: FM:INT:FREQ command. For
internal sources only.

Use the SOURce[1]:FM:DEV command to set
the frequency deviation.
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Source Specific

SOURce[1]:FM:STATe Command

Description Sets or disables FM modulation. By default FM
modulation is disabled. FM modulation must be
enabled before setting other parameters.

Note Burst or sweep mode will be disabled if FM
modulation is enabled. As only one modulation is
allowed at any one time, other modulation modes
will be disabled when FM modulation is enabled.

Syntax SOUR[1]:FM:STATe {OFF] ON}
Example SOUR1:FM:STAT ON

Enables FM modulation.
Query Syntax SOURce[1]:FM:STATe?

Return 0 Disabled (OFF)
Parameter

1 Enabled (ON)
Example SOUR1:FM:STAT?

1

FM modulation mode is currently enabled.

Source Specific

SOURce[1]:FM:SOURce Command

Description Sets or queries the modulation source as internal
or external. Internal is the default modulation
source.

Note If an external modulation source is selected,

modulation depth is limited to £ 5V from the MOD
INPUT terminal on the rear panel. For example, if
modulation depth is set to 100%, then the
maximum amplitude is +5V, and the minimum
amplitude is -5V.

Syntax SOURce[1]:FM:SOURce {INTernal |[EXTernal}
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Example SOUR1:FM:SOUR EXT
Sets the modulation source to external.
Query Syntax SOURce[1]:FM:SOURce?

Return INT Internal
Parameter

EXT External
Example SOUR1:FM:SOUR?

INT

The modulation source is set to internal.

Source Specific

SOURce[1]:FM:INTernal:FUNCtion Command

Description Sets the shape of the modulating waveform from
sine, square, triangle, upramp and dnramp. The
default shape is sine.

Note Square and triangle waveforms have a 50% duty
cycle. Upramp and dnramp have a symmetry of
100% and 0%, respectively.

Syntax SOURce[1]:FM:INTernal:FUNCtion
{SINusoid | SQUare | TRIangle | UPRamp | DNRamp}
Example SOUR1:FM:INT:FUNC SIN

Sets the FM modulating wave shape to sine.
Query Syntax SOURce[1]:FM:INTernal:FUNCtion?

Return SIN Sine UPRAMP Upramp
Parameter
SQU Square DNRAMP Dnramp
TRI Triangle
Example SOUR1:FM:INT:FUNC?
SIN

The shape for the modulating waveform is Sine.
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Source Specific

SOURce[1]:FM:INTernal:FREQuency Command

Description Sets the frequency of the internal modulating
waveform only. The default frequency is 10Hz.
Syntax SOURce[1]:FM:INTernal:FREQuency
{<frequency> | MINimum | MAXimum}
Parameter <frequency> 2 mHz~ 20 kHz
Example SOUR1:FM:INT:FREQ +1.0000E+02

Sets the modulating frequency to 100Hz.

Query Syntax SOURce[1]:FM:INTernal:FREQuency?
[MINimum | MAXimum]

Return <NR3> Returns the frequency in
Parameter Hz.
Example SOUR1:FM:INT:FREQ? MAX

+2.0000E+04

Returns the maximum frequency allowed.

Source Specific
SOURce[1]:FM:DEViation Command

Description Sets or queries the peak frequency deviation of the
modulating waveform from the carrier waveform.
The default peak deviation is 100Hz.

The frequency deviation of external sources is
controlled using the 5V MOD INPUT terminal on
the rear panel. A positive signal (>0~+5V) will
increase the deviation (up to the set frequency
deviation), whilst a negative voltage will reduce
the deviation.

Note The relationship of peak deviation to modulating
frequency and carrier frequency is shown below.

Peak deviation = modulating frequency - carrier
frequency.

The carrier frequency must be greater than or
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equal to the peak deviation frequency. The sum of
the deviation and carrier frequency must not
exceed the maximum frequency for a specific
carrier shape. If an out of range deviation is set for
any of the above conditions, the deviation will be
automatically adjusted to the maximum value
allowed and an “out of range” error will be
generated.

For square wave carrier waveforms, the deviation
may cause the duty cycle frequency boundary to
be exceeded. In these conditions the duty cycle will
be adjusted to the maximum allowed and a
“settings conflict” error will be generated.

Syntax SOURce[1]:FM:DEViation {<peak deviation in
Hz> ] MINimum | MAXimum}
Parameter <peak deviation in Hz> DC~80MHz(3081)/
50MHz(3051)

DC~1MHz (Ramp)

Example SOUR1:FM:DEV MAX

Sets the frequency deviation to the maximum
value allowed.

Query Syntax SOURce[1]:FM:DEViation? [MINimum | MAXimum)]

Return <NR3> Returns the frequency
Parameter deviation in Hz.
Example SOURce[1]:FM:DEViation? MAX

+8.0000E+04

The maximum frequency deviation for the current
function is 8OMHz.
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The following is an overview of the steps required to generate an
FSK modulated waveform.

Enable FSK 1.

Modulation

v

Configure 2

Carrier
v 3
Select FSK )

Source
v 4.

Select FSK HOP
Frequency

Turn on FSK modulation using the
SOURCce[1]: FSK:STAT ON command.

. Use the APPLy command to select a carrier

waveform. Alternatively, the FUNC, FREQ,
AMP], and DCOffs commands can be used to
create a carrier waveform with a designated
frequency, amplitude and offset.

Select an internal or external modulation
source using the SOURce[1]:FSK:SOUR
command.

Set the hop frequency using the
SOURCce[1]:FSK:FREQ command.

5. Use the SOURce[1]: FSK:INT:RATE command

Set FSK Rate

to set the FSK rate. The FSK rate can only be
set for internal sources.

Source Specific

SOURce[1]:FSKey:STATe Command

Description Turns FSK Modulation on or off. By default FSK
modulation is off.

Note Burst or sweep mode will be disabled if FSK
modulation is enabled. As only one modulation is
allowed at any one time, other modulation modes
will be disabled when FSK modulation is enabled.

Syntax SOURce[1]:FSKey:STATe {OFF] ON}
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Example SOUR1:FSK:STAT ON

Enables FSK modulation
Query Syntax SOURce[1]:FSKey:STATe?
Return 0 Disabled (OFF)
Parameter

1 Enabled (ON)
Example SOURL:FSK:STAT?

ON

FSK modulation is currently enabled.

Source Specific

SOURce[1]:FSKey:SOURce Command

Description Sets or queries the FSK source as internal or
external. Internal is the default source.

Note If an external FSK source is selected, FSK rate is
controlled by the Trigger INPUT terminal on the
rear panel.

Syntax SOURce[1]:FSKey:SOURce {INTernal |[EXTernal}

Example SOUR1:FSK:SOUR EXT

Sets the FSK source to external.
Query Syntax SOURce[1]:FSKey:SOURce?

Return INT Internal
Parameter

EXT External
Example SOUR1:FSK:SOUR?

INT

The FSK source is set to internal.

Source Specific

SOURce[1]:FSKey:FREQuency Command

Description Sets the FSK hop frequency. The default hop
frequency is set to 100Hz.
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Note For FSK, the modulating waveform is a square
wave with a duty cycle of 50%.
Syntax SOURce[1]:FSKey:FREQuency
{<frequency> | MINimum | MAXimum}
Parameter <frequency> 1 pHz~ 80 MHz(3081)/
50MHz(3051)
Example SOUR1:FSK:FREQ +1.0000E+02

Query Syntax

Sets the FSK hop frequency to to 100Hz.

SOURce[1]:FSKey:FREQuency?
[MINimum | MAXimum]

Return <NR3> Returns the frequency in
Parameter Hz.
Example SOUR1:FSK:FREQ? MAX

SOURce[1]:FSKey:INTernal:RATE

+8.0000E+07

Returns the maximum hop frequency allowed.

Source Specific
Command

Description Sets or queries the FSK rate for internal sources
only.

Note External sources will ignore this command.

Syntax SOURce[1]:FSKey:INTernal:RATE {<rate in Hz>
| MINimum | MAXimum}

Parameter <rate in Hz> 2 mHz~100 kHz

Example SOURL:FSK:INT:RATE MAX

Query Syntax

Sets the rate to the maximum (100kHz).

SOURce[1]:FSKey:INTernal:RATE?
[MINimum | MAXimum]

Return <NR3> Returns the FSK rate in
Parameter Hz.
Example SOUR1:FSK:INT:RATE? MAX

+1.0000E+05
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Returns the maximum FSK rate allowed.
Jhik o5 A I (PWM) $5 4>

PWM 4144

The following is an overview of the steps required to generate a
PWM modulated waveform.

Enable PWM 1. Turn on PWM modulation using the
Moduiation SOURCce[1]: PWM:STATe ON command.
Configure 2. Use the APPLy command to select a pulse
Carrier waveform. Alternatively, the FUNC, FREQ,
AMP], and DCOffs commands can be used to
create a pulse waveform with a designated
frequency, amplitude and offset.

3. Select an internal or external modulation

Select source using the SOURce[1]:PWM:SOUR
Modulation command.
Source
v 4. Use the SOURce[1]: PWM:INT:FUNC

Select Shape .
command to select a sine, square, upramp,

dnramp or triangle modulating waveshape.
For internal sources only.

5. Set the modulating frequency using the

Select
Modulating SOURce[1]:PWM:INT:FREQ command. For
Frequency internal sources only.
Set Duty 6. Use the SOURce[1]:PWM:DUTY command to
Cycle/Pulse set the duty cycle or Pulse Width.
Width
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Source Specific
Command

Description Turns FSK Modulation on or off. By default FSK
modulation is off.

Note Burst or sweep mode will be disabled if PWM
modulation is enabled. As only one modulation is
allowed at any one time, other modulation modes
will be disabled when FSK modulation is enabled.

Syntax SOURce[1]:PWM:STATe {OFF|ON}

Example SOUR1:PWM:STAT ON
Enables PWM modulation

Query Syntax SOURce[1]:PWM:STATe?

Return 0 Disabled (OFF)

Parameter
1 Enabled (ON)

Example SOURL:PWM:STAT?

ON

SOURce[1]:PWM:SOURce

FSK modulation is currently enabled.

Source Specific
Command

Description Sets or queries the PWM source as internal or
external. Internal is the default source.

Note If an external PWM source is selected, the duty
cycle/pulse width is controlled by the MOD
INPUT terminal on the rear panel.

Syntax SOURce[1]:PWM:SOURce {INTernal |[EXTernal}

Example SOUR1:PWM:SOUR EXT

Query Syntax

Sets the PWM source to external.
SOURce[1]:PWM:SOURce?

Return
Parameter

INT Internal
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EXT External

Example SOUR1:PWM:SOUR?
INT

The PWM source is set to internal.

Source Specific

SOURce[1]:PWM:INTernal:FUNction Command

Description Sets the shape of the modulating waveform from
sine, square, triangle, upramp and dnramp. The
default shape is sine.

Note Square and triangle waveforms have a 50% duty
cycle. Upramp and dnramp have a symmetry to
100% and 0%, respectively.

Carrier must be a pulse or PWM waveform.

Syntax SOURce[1]:PWM:INTernal:FUNction
{SINusoid | SQUare | TRIangle | UPRamp | DNRamp}
Example SOUR1:PWM:INT:FUN SIN

Sets the PWM modulating wave shape to sine. .
Query Syntax SOURce[1]:PWM:INTernal:FUNction?

Return SIN Sine UPRAMP Upramp
Parameter
SQU Square DNRAMP Dnramp
TRI Triangle
Example SOUR1:PWM:INT:FUNC?
SIN

The shape for the modulating waveform is Sine.

Source Specific

SOURce[1]:PWM:INTernal:FREQuency =~ Command

Description Sets the modulating waveform frequency for
internal sources. The default frequency is set to
10Hz.
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Syntax SOURce[1]:PWM:INTernal:FREQuency

{<frequency> | MINimum | MAXimum}
Parameter <frequency> 2 mHz~ 20 kHz
Example SOURL:PWM:INT:FREQ MAX

Sets the frequency to the maximum value.
Query Syntax SOURce[1]:PWM:INTernal:FREQuency?

Return <NR3> Returns the frequency in
Parameter Hz.
Example SOUR1:PWM:INT:FREQ? MAX

+2.0000E+04
Returns the modulating frequency. (20kHz)

Source Specific
SOURce[1]:PWM:DUTY Command

Description Sets or queries the duty cycle deviation. The
default duty cycle is 50%.

Note The duty cycle is limited by period, edge time and
minimum pulse width.

The duty cycle deviation of an external source is
controlled using the 5V MOD INPUT terminal on
the rear panel. A positive signal (>0~+5V) will
increase the deviation (up to the set duty cycle
deviation), whilst a negative voltage will reduce
the deviation.

Syntax SOURce[1]:PWM:DUTY {< percent>]minimum
| maximum}
Parameter <percent> 0%~100% (limited, see
above)
Example SOUR1:PWM:DUTY +3.0000E+01

Sets the duty cycle to 30%.
Query Syntax SOURce[1]:PWM:DUTY?

Return <NR3> Returns the deviation
Parameter in %.
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Example SOUR1:PWM:DUTY?
+3.0000E+01

The current duty cycle is 30%.
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Below shows the order in which commands must be executed to
perform a sweep.

Enable Sweep 1. Turn on Sweep mode modulation using the
Mode SOURce[1]: SWE:STAT ON command.

v

Select waveform 2. Use the APPLy command to select the

shape, waveform shape. Alternatively, the FUNC,
amplitude and FREQ, AMP], and DCOffs commands can be
offset used to create a waveform with a designated
l frequency, amplitude and offset.

3. Set the frequency boundaries by setting start
and stop frequencies or by setting a center
frequency with a span.

Select Sweep
Boundaries

Start~Stop Use the SOURce[1]:FREQ:STAR
and SOURce[1]:FREQ:STOP to set
the start and stop frequencies. To
sweep up or down, set the stop
frequency higher or lower than the
start frequency.

Span Use the SOURce[1]:FREQ:CENT
and SOURce[1]:FREQ:SPAN
commands to set the center
frequency and the frequency span.
To sweep up or down, set the span
as positive or negative.

v
Select Sweep 4. Choose Linear or Logarithmic spacing using

Mode the SOURCce[1]:SWE:SPAC command.
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Select Sweep 5. Choose the sweep time using the

Ti?e SOURce[1]:SWE:TIME command.
Select Fhe 6. Select an internal or external sweep trigger
sweep trigger source using the SOURce[1]:SOUR command.
source
v 7. To output a marker frequency from the SYNC
Sf;‘]'n zﬁ(;re terminal, use The SOURce[1:"MARK:FREQ

command. To enable marker frequency

frequency output, use the SOURce[1]:MARK ON
command.
The marker frequency can be set to a value within
the sweep span.
Source Specific

SOURce[1]:SWEep:STATe Command

Description Sets or disables Sweep mode. By default Sweep is
disabled. FM modulation must be enabled before
setting other parameters.

Note Any modulation modes or Burst mode will be
disabled if sweep mode is enabled.

Syntax SOURce[1]:SWEep:STATe {OFF] ON}

Example SOUR1:SWE:STAT ON

Enables sweep mode.
Query Syntax SOURce[1]:SWEep:STATe?

Return 0 Disabled (OFF)
Parameter

1 Enabled (ON)
Example SOUR1:SWE:STAT?

1

Sweep mode is currently enabled.

236



GUINSTEK AFG-3000 25144 i T/t

Source Specific

SOURce[1]:FREQuency:STARt Command
Description Sets the start frequency of the sweep. 100Hz is the
default start frequency.
Note To sweep up or down, set the stop frequency
higher or lower than the start frequency.
Syntax SOURce[1]:FREQuency:STARt
{<frequency> | MINimum | MAXimum}
Parameter <frequency> 100puHz~ 80MHz(3081)/
50MHz(3051)
100uHz~ 1MHz (Ramp)
Example SOUR1:FREQ:STAR +2.0000E+03

Sets the start frequency to 2kHz.
Query Syntax SOURce[1]:FREQuency:STARt? [MINimum]|

MAXimum]
Return <NR3> Returns the start
Parameter frequency in Hz.
Example SOUR1:FREQ:STAR? MAX

+8.0000E+07

Returns the maximum start frequency allowed.

Source Specific

SOURce[1]:FREQuency:STOP Command

Description Sets the stop frequency of the sweep. 1 kHz is the
default start frequency.

Note To sweep up or down, set the stop frequency
higher or lower than the start frequency.

Syntax SOURce[1]:FREQuency:STOP
{<frequency> | MINimum | MAXimum}

Parameter <frequency> 100puHz~ 80MHz(3081)/

50MHz(3051)

100uHz~ 1MHz (Ramp)
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Example SOUR1:FREQ:STOP +2.0000E+03
Sets the stop frequency to 2kHz.
Query Syntax SOURce[1]:FREQuency:STOP? [MINimum|

MAXimum]
Return <NR3> Returns the stop
Parameter frequency in Hz.
Example SOUR1:FREQ:STOP? MAX

+8.0000E+07

Returns the maximum stop frequency allowed.

Source Specific

SOURce[1]:FREQuency:CENTer Command

Description Sets and queries the center frequency of the sweep.
550 Hz is the default center frequency.

Note The maximum center frequency depends on the
sweep span and maximum frequency:

max center freq = max freq - span/2

Syntax SOURce[1]:FREQuency:CENTer
{<frequency> | MINimum ]| MAXimum}
Parameter <frequency> 100puHz~ 80MHz(3081)/
50MHz(3051)
100uHz~ 1MHz (Ramp)
Example SOUR1:FREQ:CENT +2.0000E+03

Sets the center frequency to 2kHz.
Query Syntax SOURce[1]:FREQuency:CENTer? [MINimum]

MAXimum]
Return <NR3> Returns the stop
Parameter frequency in Hz.
Example SOUR1:FREQ:CENT? MAX

+8.0000E+06

Returns the maximum center frequency allowed,
depending on the span.
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Source Specific

SOURce[1]:FREQuency:SPAN Command

Description Sets and queries the frequency span of the sweep.
900 Hz is the default frequency span. The span
frequency is equal to the stop-start frequencies.

Note To sweep up or down, set the span as positive or
negative.

The maximum span frequency has a relationship
to the center frequency and maximum frequency:

max freq span= 2(max freq - center freq)

Syntax SOURce[1]:FREQuency:SPAN
{<frequency> | MINimum | MAXimum}
Parameter <frequency> 100uHz~ 80MHz(3081)/
50MHz(3051)100uHz~
1MHz (Ramp)
Example SOUR1:FREQ:SPAN +2.0000E+03

Sets the frequency span to 2kHz.
Query Syntax SOURce[1]:FREQuency:SPAN? [MINimum|

MAXimum]
Return <NR3> Returns the frequency
Parameter span in Hz.
Example SOUR1:FREQ:SPAN?

+2.0000E+03

Returns the frequency span for the current sweep.

Source Specific

SOURce[1]:SWEep:SPACing Command
Description Sets linear or logarithmic sweep spacing. The
default spacing is linear.
Syntax SOURce[1]:SWEep:SPACing
{LINear | LOGarithmic}
Example SOUR1:SWE:SPAC LIN
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Sets the spacing to linear.
Query Syntax SOURce[1]:SWEep:SPACing?

Return LIN Linear spacing
Parameter

LOG Logarithmic spacing
Example SOUR1:SWE:SPAC?

LOG

The spacing is currently set as linear.

Source Specific
SOURce[1]:SWEep:TIME Command

Description Sets or queries the sweep time. The default sweep
time is 1 second.

Note The function generator automatically determines
the number of frequency points that are used for
the sweep based on the sweep time.

Syntax SOURce[1]:SWEep:TIME
{<seconds>| MINimum | MAXimum}

Parameter <seconds> 1ms~500s

Example SOUR1:SWE:TIME +1.0000E+00
Sets the sweep time to 1 second.

Query Syntax SOURce[1]:SWEep:TIME? {<seconds>|
MINimum | MAXimum}

Return <NR3> Returns sweep time in
Parameter seconds.
Example SOUR1:SWE:TIME?

+2.0000E+01

Returns the sweep time (20 seconds).

240



GUINSTEK AFG-3000 25144 i T/t

Source Specific

SOURce[1]:SWEep:SOURce Command

Description Sets or queries the trigger source as immediate
(internal), external or manual. Immediate (internal)
is the default trigger source. IMMediate will
constantly output a swept waveform. EXTernal
will output a swept waveform after each external
trigger pulse. Manual will ouput a swept
waveform after the trigger softkey is pressed.

Note If the APPLy command was used to create the
waveform shape, the source is automatically set to
IMMediate.
The *OPC/*OPC? command/query can be used to
signal the end of the sweep.

Syntax SOURce[1]: SWEep:SOURce
{IMMediate | EXTernal | MANual}
Example SOUR1: SWE:SOUR EXT

Sets the sweep source to external.
Query Syntax SOURce[1]: SWEep:SOURce?

Return IMM Immediate
Parameter

EXT External

MANual Manual
Example SOUR1:SWE:SOUR?

IMM

The sweep source is set to immediate.

Source Specific
OUTPut[1]:TRIGger:SLOPe Command

Description Configures the trigger output signal (TTL) as a
positive or negative slope. A positive slope will
output a pulse with a rising edge and a negative
slope will output a pulse with a falling edge.
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Note The Trig out signal depends on the selected trigger
source.
Trigger Source Description
Immediate A square wave is output from the
Trig out terminal with a 50% duty
cycle at the start of every sweep.
External Trigger Output is disconnected.
Manual A pulse (>1 us) is output from the
Trig out terminal at the start of
each sweep.
Syntax OUTPuUt[1]:TRIGger:SLOPe {POSitive | NEGative}
Example OUTP1:TRIG:SLOP NEG

Query Syntax

Sets the Trig out signal as negative edge.
OUTPut[1]:TRIGger:SLOPe?

Return POS Positive edge
Parameter

NEG Negative edge
Example OUTP1:TRIG:SLOP?

NEG

OUTPut[1]:TRIGger

The Trig out signal is set to negative edge.

Source Specific
Command

Description Turns the trigger out signal on or off from the Trig
out terminal on the rear panel. When set to on, a
trigger signal (TTL) is output at the start of each
pulse. The default is setting is off.

Syntax OUTPut[1]:TRIGger {OFF| ON}

Example OUT OUTP1:TRIG ON

Query Syntax

Enables the Trig out signal.
OUTPut[1]:TRIGger?

Return
Parameter
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Example OUTP1:TRIG?
1

The Trig out signal is enabled.

Source Specific

SOURce[1]:MARKer:FREQuency Command

Description Sets or queries the marker frequency. The default
marker frequency is 500 Hz. The marker frequency
is used to output a SYNC signal from the SYNC
terminal on the front panel. The SYNC signal goes
logically high at the start of each sweep and goes
low at the marker frequency.

Note The marker frequency must be between the start
and stop frequencies. If the marker frequency is set
to a value that is out of the range, the marker
frequency will be set to the center frequency and a
“settings conflict” error will be generated.

Syntax SOURce[1]:MARKer:FREQuency
{<frequency> | MINimum | MAXimum}
Parameter <frequency> 100 pHz ~ 80
MHz(3081)/
50MHz(3051)100 pHz ~ 1
MHz (Ramp)
Example SOUR1:MARK:FREQ +1.0000E+03

Sets the marker frequency to 1 kHz.
Query Syntax SOURce[1]:MARKer:FREQuency? [MINimum|

MAXimum]
Return <NR3> Returns the marker
Parameter frequency in Hz.
Example SOUR1:MARK:FREQ? MAX

+1.0000E+03
Returns the marker frequency (1 kHz).
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Source Specific

SOURce[1]:MARKer Command

Description Turns the marker frequency on or off. The default
is off.

Note MARKer ON The SYNC signal goes logically

high at the start of each sweep and
goes low at the marker frequency.

MARKer OFF The SYNC terminal outputs a
square wave with a 50% duty
cycle at the start of each sweep.

Syntax SOURce[1]:MARKer {OFF] ON}
Example SOUR1:MARK ON

Enables the marker frequency.
Query Syntax SOURce[1]:MARKer?

Return 0 Disabled
Parameter
1 Enabled
Example SOUR1:MARK?
1

The marker frequency is enabled.
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Burst mode can be configured to use an internal trigger (N Cycle
mode) or an external trigger (Gate mode) using the Trigger INPUT
terminal on the rear panel. Using N Cycle mode, each time the
function generator receives a trigger, the function generator will
output a specified number of waveform cycles (burst). After the
burst, the function generator will wait for the next trigger before
outputting another burst. N Cycle is the default Burst mode.

The alternative to using a specified number of cycles, Gate mode
uses the external trigger to turn on or off the output. When the
Trigger INPUT signal is high*, waveforms are continuously output
(creating a burst). When the Trigger INPUT signal goes low*, the
waveforms will stop being output after the last waveform completes
its period. The voltage level of the output will remain equal to the
starting phase of the burst waveforms, ready for the signal to go
high* again.

*assuming the Trigger polarity is not inverted.

Only one burst mode can be used at any one time. The burst mode
depends on the source of the trigger (internal, external, manual) and
the source of the burst.

Function

Burst Mode & Source N Cycle* Cycle Phase

Triggered - IMMediate, BUS  Available  Available  Available
Triggered - EXTernal, MANual Available  Unused Available
Gated pulse - IMMediate Unused Unused Available

*burst count
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The following is an overview of the steps required to generate a
burst waveform.

Enable Burst 1. Turn on Burst mode using the

Mode SOURCce[1]:BURS:STAT ON command.
Configuration 5 {jge the APPLy command to select a sine,
square, ramp, pulse or triangle burst
waveform*. Alternatively, the FUNC, FREQ,
AMPI, and DCOffs commands can be used to
create the burst waveform* with a designated
frequency, amplitude and offset.

L *2 mHz minimum for internally triggered
\ bursts.
Choose
Triggered/Gated 3 e the SOURce[1]: BURS:MODE command

Mode

v

Set Burst Count

to select from triggered or gated burst modes.

-

Use the SOURCce[1]:BURS:NCYC command to
set the burst count. This command is only for
triggered burst mode only.

Set the burst
period

o

Use the SOURce[1]:BURS:INT:PER command
to set the burst period/cycle. This command
is only applicable for triggered burst mode
l (internal trigger).
Se.t Burst 6. Use the SOURce[1]:BURS:PHAS command to
Starting Phase .
v set the burst starting phase.

Select the
trigger

N

Use the SOURce[1]:BURS:TRIG:SOUR
command to select the trigger source for
triggered burst mode only.
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SOURce[1]:BURSt:STATe

Source Specific
Command

Description Turns burst mode on or off. By default burst mode
is turned off.

Note When burst mode is turned on, sweep and any
modulation modes are disabled.

Syntax SOURce[1]:BURSt:STATe {OFF | ON}

Example SOUR1:BURS:STAT OFF

Query Syntax

Turns burst mode on.
SOURce[1]:BURSt:STATe?

Return 0 Disabled
Parameter
1 Enabled
Example SOUR1:BURS:STAT?
OFF

Burst mode is off.

Source Specific

SOURce[1]:BURSt:MODE Command

Description Sets or queries the burst mode as gated or
triggered. The default burst mode is triggered.

Note The burst count, period, trigger source and any
manual trigger commands are ignored in gated
burst mode.

Syntax SOURce[1]:BURSt:MODE {TRIGgered | GATed}

Example SOUR1:BURS:MODE TRIG

Query Syntax

Sets the burst mode to triggered.
SOURce[1]:BURSt:MODE?

Return
Parameter

TRIG Triggered mode

GAT Gated mode
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Example SOUR1:BURS:MODE?
TRIG

The current burst mode is triggered.

Source Specific

SOURce[1]:BURSt:NCYCles Command

Description Sets or queries the number of cycles (burst count)
in triggered burst mode. The default number of
cycles is 1. The burst count is ignored in gated
mode.

Note If the trigger source is set to immediate, the
product of the burst period and waveform
frequency must be greater than the burst count:

Burst Period X Waveform frequency > burst count

If the burst count is too large, the burst period will
automatically be increased and a “Settings
conflict” error will be generated.

Only sine and square waves are allowed infinite

burst above 25 MHz.
Syntax SOURce[1]:BURSt:NCYCles{< # cycles>
| INFinity [MINimum |MAXimum}
Parameter <# cycles> 1~1,000,000 cycles.
INFinity Sets the number to continuous.
MINimum Sets the number to minimum
allowed.
MAXimum  Sets the number to maximum
allowed.
Example SOUR1:BURS:NCYCI INF

Sets the number of burst cycles to continuous
(infinite).

Query Syntax SOURce[1]:BURSt:NCYCles?
[MINimum | MAXimum]

Return <NR3> Returns the number of cycles.
Parameter
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INF INF is returned if the number of
cycles is continuous.
Example SOUR1:BURS:NCYC?

+1.0000E+02
The burst cycles are set to 100.

Source Specific
SOURce[1]:BURSt:INTernal:PERiod Command

Description Sets or queries the burst period. Burst period
settings are only applicable when the trigger is set
to immediate. The default burst period is 10 ms.

During manual triggering, external triggering or
Gate burst mode, the burst period settings are
ignored.

Note The burst period must be long enough to output
the designated number of cycles for a selected
frequency.

Burst period > burst count/(waveform frequency
+ 200 ns)

If the period is too short, it is automatically
increased so that a burst can be continuously
output. A “data out of range” error will also be

generated.
Syntax SOURce[1]:BURSt:INTernal:PERiod
{<seconds> | MINimum | MAXimum}
Parameter <seconds > 1 us ~ 500 seconds
Example SOUR1:BURS:INT:PER +1.0000E+01

Sets the period to 10 seconds.

Query Syntax SOURce[1]:BURSt:INTernal:PERiod?
[MINimum | MAXimum]

Return <NR3> Returns the burst period in seconds.
Parameter
Example SOUR1:BURS:INT:PER?

+1.0000E+01
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The burst period is 10 seconds.

Source Specific
SOURce[1]:BURSt:PHASe Command

Description Sets or queries the starting phase for the burst. The
default phase is 0 degrees. At 0 degrees, sine
square and ramp waveforms are at 0 volts.

In gated burst mode, waveforms are continuously
output (burst) when the Trig signal is true. The
voltage level at the starting phase is used to
determine the voltage level of the signal in-
between bursts.

Note The phase command is not used with pulse
waveforms.
Syntax SOURce[1]:BURSt:PHASe
{<angle> ] MINimum | MAXimum}
Parameter <angle> -360 ~ 360 degrees
Example SOUR1:BURS:PHAS MAX

Sets the phase to 360 degrees.
Query Syntax SOURce[1]:BURSt:PHASe? [MINimum | MAXimum)]

Return <NR3> Returns the phase angle in degrees.
Parameter
Example SOUR1:BURS:PHAS?

+1.2000E+01
The burst phase is 120 degrees.

Source Specific
SOURce[1]:BURSt:TRIGger:SOURce Command
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Description Sets or queries the trigger source for triggered
burst mode. In trigged burst mode, a waveform
burst is output each time a trigger signal is
received and the number of cycles is determined

by the burst count.

There are three trigger sources for triggered burst

mode:

Immediate A burst is output at a set
frequency determined by the burst
period.

External EXTernal will output a burst
waveform after each external
trigger pulse. Any additional
trigger pulse signals before the
end of the burst are ignored.

Manual Manual triggering will output a
burst waveform after the trigger
softkey is pressed.

Note If the APPLy command was used, the source is

automatically set to IMMediate.

The *OPC/*OPC? command/query can be used to
signal the end of the burst.

Syntax SOURce[1]:BURSt: TRIGger:SOURce
{IMMediate | EXTernal | MANual}
Example SOUR1:BURS:TRIG:SOUR EXT

Sets the burst trigger source to external.
Query Syntax SOURce[1]:BURSt:TRIGger:SOURce?

Return IMM Immediate
Parameter

EXT External

MANual Manual
Example SOUR1:BURS:TRIG:SOUR?

IMM

251



GWINSTEK AFG-3000 Series User Manual

The burst trigger source is set to immediate.

Source Specific
SOURce[1]:BURSt:TRIGger:DELay Command

Description The DELay command is used to insert a delay (in
seconds) before a burst is output. The delay starts
after a trigger is received. The default delay is 0

seconds.
Syntax SOURce[1]: BURSt:TRIGger:DELay
{<seconds> | MINimum | MAXimum}
Parameter <seconds> 0~85 seconds
Example SOUR1:BURS:TRIG:DEL +1.0000E+01

Sets the trigger delay to 10 seconds.

Query Syntax SOURce[1]:BURSt:TRIGger:DELay?
[MINimum | MAXimum]

Return <NRf> Delay in seconds
Parameter
Example SOUR1:BURS:TRIG:DEL

+1.0000E+01
The trigger delay is 10 seconds.

Source Specific
SOURce[1]:BURSt:TRIGger:SLOPe Command

Description Sets or queries the trigger edge for externally
triggered bursts from the Trigger INPUT terminal
on the rear panel. By default the trigger is rising
edge (Positive).

Syntax SOURce[1]:BURSt: TRIGger:SLOPe
{POSitive | NEGative}

Parameter POSitive rising edge
NEGative falling edge

Example SOUR1:BURS:TRIG:SLOP NEG

Sets the trigger slope to negative.
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SOURce[1]:BURSt: TRIGger:SLOPe?

Return POS rising edge
Parameter
NEG falling edge
Example SOUR1:BURS:TRIG:SLOP
NEG
The trigger slope is negative.
Source Specific
SOURce[1]:BURSt:GATE:POLarity Command
Description In gated mode, the function generator will output
a waveform continuously while the external
trigger receives logically true signal from the
Trigger INPUT terminal. Normally a signal is
logically true when it is high. The logical level can
be inverted so that a low signal is considered true.
Syntax SOURce[1]:BURSt:GATE:POLarity{NORMal | INVer
tes}
Parameter NORMal Logically high
INVertes Logically low
Example SOUR1:BURS:GATE:POL INV

Query Syntax

Sets the state to logically low (inverted).
SOURce[1]:BURSt:GATE:POLarity?

Return NORM Normal(High) logical
Parameter level
INV Inverted (low) logical
level
Example SOUR1:BURS:GATE:POL?
INV

The true state is inverted(logically low).
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Source Specific

SOURce[1]:BURSt:OUTPut: TRIGger:SLOPe Command

Description Sets or queries the trigger edge of the trigger
output signal. The signal is output from the trigger
out terminal on the rear panel. The default trigger
output slope is positive.

Note The trigger output signal on the rear panel
depends on the burst trigger source or mode:

Immediate 50% duty cycle square wave is
output at the start of each burst.

External Trigger output disabled.

Gated mode  Trigger output disabled.

Manual A >1 ms pulse is output at the
start of each burst.

Syntax SOURce[1]:BURSt:OUTPut: TRIGger:SLOPe
{POSitive | NEGative}

Parameter POSitive Rising edge.

NEGative Falling edge.
Example SOUR1:BURS:OUTP:TRIG:SLOP POS

Sets the trigger output signal slope to positive
(rising edge).

Query Syntax SOURce[1]:BURSt:OUTPut:TRIGger:SLOPe?

Return POS Rising edge.
Parameter

NEG Falling edge.

Example SOUR1:BURS:OUTP:TRIG:SLOP?
POS

The trigger output signal slope to positive.
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Source Specific

OUTPut:TRIGger Command

Description Sets or queries the trigger output signal on or off.
By default the signal is disabled. When enabled, a
TTL compatible square wave is output. This
function applies to sweep as well as burst mode.

Syntax OUTPut[1]:TRIGger {OFF| ON}

Parameter OFF Turns the output off.
ON Turns the output on.

Example OUTP1:TRIG ON

Turns the output on.
Query Syntax OUTPuUt[1]:TRIGger?

Return 0 Disabled
Parameter

1 Enabled
Query Example OUTPL1:TRIG?

1

The trigger output is enabled.
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Use the steps below to output an arbitrary waveform over the

remote interface.

Output Arbitrary 1.
Waveform

|

Select 2.
Waveform
Frequency,

amplitude and
offset

M

Load Waveform
Data

Set Waveform
Rate

Use the SOURce[1]:FUNCtion USER
command to output the arbitrary waveform
currently selected in memory.

Use the APPLy command to select frequency,
amplitude and DC offset. Alternatively, the
FUNC, FREQ, AMP], and DCOffs commands
can be used.

3. Waveform data (1 to 1,048,576 points per

waveform) can be downloaded into volatile
memory using the DATA:DAC command.
Binary integer or decimal integer values in the
range of * 32767 can be used.

4. The waveform rate is the product of the

number of points in the waveform and the
waveform frequency.

Rate = Hz x # points

Range: Rate: 10 4 Hz ~ 200MHz

Frequency: 10 ¢ Hz ~100MHz

# points:  1~1,048,576
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Source Specific

SOURce[1]:FUNCtion USER Command

Description Use the SOURce[1]:FUNCtion USER command to
output the arbitrary waveform currently selected
in memory. The waveform is output with the
current frequency, amplitude and offset settings.

Syntax SOURce[1]:FUNCtion USER
Example SOUR1:FUNC USER
Selects and outputs the current waveform in
memory.
Source Specific
DATA:DAC Command
Description The DATA:DAC command is used to download

binary or decimal integer values into memory
using the IEEE-488.2 binary block format or as an
ordered list of values.

Note
The integer values (+32767) correspond to the

maximum and minimum peak amplitudes of the
waveform. For instance, for a waveform with an
amplitude of 5Vpp (0 offset), the value 32767is the
equivalent of 2.5 Volts. If the integer values do not
span the full output range, the peak amplitude will
be limited.

The IEEE-488.2 binary block format is comprised
of three parts:

# 72097152 7. Initialization character (#)

8. Digit length (in ASCII) of

12 3 the number of bytes

9. Number of bytes

IEEE 488.2 uses two bytes to represent waveform
data (16 bit integer). Therefore the number of bytes
is always twice the number of data points.
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Syntax DATA:DAC VOLATILE, <start>, {<binary
block>|<value>, <value>, . . .}
Parameter <start> Start address of the

arbitrary waveform
<binary block>

<value> Decimal or integer
values +32767
Example DATA:DAC VOLATILE, #216 Binary Data

The command above downloads 5 data values
(stored in 16 bytes) using the binary block format.

DATA:DAC VOLATILE, 1000, 32767, 2048, O, -
2048, -32767

Downloads the data values (32767, 2048, 0, -2048, -
32767) to address 1000.

Source Specific

SOURce[1]:ARB:EDIT:COPY Command
Description Copies a segment of a waveform to a specific
starting address.
Syntax SOURce[1]:ARB:EDIT:COPY
[<start>[,<length>[,<paste>]]]
Parameter <start> Start address:
0~1048,576
<length> 0 ~ 1048,576
<paste> Paste address:
0~1048,576
Example SOUR1:ARB:EDIT:COPY 1000, 256, 1257

Copies 256 data values starting at address 1000
and copies them to address 1257.

Source Specific
SOURce[1]:ARB:EDIT:DELete Command
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Description Deletes a segment of a waveform from memory.
The segment is defined by a starting address and
length.

Note A waveform/waveform segment cannot be
deleted when output.

Syntax SOURce[1]:ARB:EDIT:DELete
[<STARt>[,<LENGth>]]

Parameter <STARt> Start address:

0~1048,576
<LENGth> 0 ~1048,576

Example SOURcel1:ARB:EDIT:DEL 1000, 256

Deletes a section of 256 data points from the
waveform starting at address 1000.

Source Specific
SOURce[1]:ARB:EDIT:DELete:ALL Command

Description Deletes all user-defined waveforms from non-
volatile memory and the current waveform in
volatile memory.

Note A waveform cannot be deleted when output.
Syntax SOURce[1]:ARB:EDIT:DELete:ALL
Example SOUR1:ARB:EDIT:DEL:ALL

Deletes all user waveforms from memory.

Source Specific

SOURce[1]:ARB:EDIT:POINt Command

Description Edit a point on the arbitrary waveform.

Note A waveform/waveform segment cannot be
deleted when output.

Syntax SOURce[1]:ARB:EDIT:POINt [<address> [,
<data>]]

Parameter <address> Address of data point:

0~1,048,576
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<data> Value data: + 32,767
Example SOUR1:ARB:EDIT:POIN 1000, 32767

Creates a point on the arbitrary waveform at
address 1000 with the highest amplitude.

Source Specific
SOURce[1]:ARB:EDIT:LINE Command

Description Edit a line on the arbitrary waveform. The line is
created with a starting address and data point and
a finishing address and data point.

Note A waveform/waveform segment cannot be
deleted when output.
Syntax SOURce[1]:ARB:EDIT:LINE
[<address1>[,<data>[,<address2>[,<data2>]]]]
Parameter <addrress1> Address of data point1:
0~1,048,576
<datal> Value data2: + 32,767
<address2> Address of data point2:
0~1,048,576
<data2> Value data2: + 32,767
Example SOUR1:ARB:EDIT:LINE 40, 50, 100, 50
Creates a line on the arbitrary waveform at 40,50 to
100,50.
Source Specific
SOURce[1]:ARB:EDIT:PROTect Command
Description Protects a segment of the arbitrary waveform from
deletion or editing.
Syntax SOURce[1]:ARB:EDIT:PROTect
[<STARt>[,<LENGth>]]
Parameter <STARt> Start address:
0~1048,576
<LENGth> 0 ~ 1048,576
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Example SOUR1:ARB:EDIT:PROT 40, 50
Protects a segment of the waveform from address
40 for 50 data points.
Source Specific
SOURce[1]:ARB:EDIT:PROTect:ALL Command
Description Protects the arbitrary waveform currently in non-
volatile memory/ currently being output.
Syntax SOURce[1]:ARB:EDIT:PROTect:ALL
Example SOUR1:ARB:EDIT:PROT:ALL
Source Specific
SOURce[1]:ARB:EDIT:UNProtect Command
Description Uprotects the arbitrary waveform currently in non-
volatile memory/currently being output.
Syntax SOURce[1]:ARB:EDIT:UNProtect
Example SOUR1:ARB:EDIT:UNP
Source Specific
SOURce[1]:ARB:BUILt:SINusoid Command
Description Creates a sinusoid with a specified start address,
length and scale.
Syntax SOURce[1]:ARB:BUILt:SINusoid
[<STARt>[,<LENGth>[,<SCALe>]]]
Parameter <STARt> Start address*:
0~1048,576
<LENGth> Length*: 0 ~ 1048,576
<SCALe> Scale: £32767
* Start + Length < 1,048,576
Example SOUR1:ARB:BUIL:SIN 1000, 1000, 100

Creates a sin wave 1000 points in length with a
scale of 100 and a start address of 1000.
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Source Specific

SOURce[1]:ARB:BUILt:SQUare Command
Description Creates a square wave with a specified start
address, length and scale.

Syntax SOURce[1]:ARB:BUILt:SQUare
[<STARt>[,<LENGth>[,<SCALe>]]]

Parameter <STARt> Start address*:

0~1048,576

<LENGth> Length*: 0 ~ 1048,576
<SCALe> Scale: +32767
* Start + Length < 1,048,576

Example SOUR1:ARB:BUIL:SQU 1000, 1000, 100

Creates a square wave 1000 points in length with a
scale of 100 and a start address of 1000.

Source Specific

SOURce[1]:ARB:BUILt:PULSe Command

Description Creates a pulse wave with a specified frequency
and duty.

Syntax SOURce[1]:ARB:BUILt:PULSe
[<FREQuency>[,<DUTY>]]

Parameter <FREQuency> 1pHz~500kHz*
<DUTY> 0.0001%~99.9999%
*Frequency Resolution Duty Resolution
1pHz~5Hz 1pHz 0.0001%
>5Hz~50Hz 1uHz 0.0001%
>50Hz~500Hz  10uHz 0.001%
>500Hz~5kHz ~ 100uHz 0.01%
>5kHz~50kHz ~ 1mHz 0.1%
>50kHz~500kHz 10mHz 1%
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Example SOUR1:ARB:BUIL:PULSe +1.00000002E+03,
+1.002E+01

Creates a 1000.0002Hz pulse wave with a 10.02%
duty cycle.

Source Specific

SOURce[1]:ARB:BUILt:RAMP Command

Description Creates a ramp wave with a specified start
address, length and scale.

Syntax SOURce[1]:ARB:BUILt:RAMP[<STARt>[,<LENGth
>[,<SCALe>]]]

Parameter <STARt> Start address*:
0~1048,576

<LENGth> Length*: 0 ~ 1048,576
<SCALe> Scale: +32767
* Start + Length < 1,048,576

Example SOUR1:ARB:BUIL:RAMP 1000, 1000, 100

Creates a ramp wave 1000 points in length with a
scale of 100 and a start address of 1000.

Source Specific

SOURce[1]:ARB:BUILt:SINC Command

Description Creates a sinc wave with a specified start address,
length and scale.

Syntax SOURce[1]:ARB:BUILt:SINC
[<STARt>[,<LENGth>[,<SCALe>]]]

Parameter <STARt> Start address*:

0~1048,576

<LENGth> Length*: 0 ~ 1048,576
<SCALe> Scale: +32767
* Start + Length < 1,048,576

Example SOUR1:ARB:BUIL:SINC 1000, 1000, 100
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Creates a sinc wave 1000 points in length with a
scale of 100 and a start address of 1000.

Source Specific

SOURce[1]:ARB:BUILt:EXPRise Command

Description Creates an exponential rise wave with a specified
start address, length and scale.

Syntax SOURce[1]:ARB:BUILt:EXPRise
[<STARt>[,<LENGth>[,<SCALe>]]]

Parameter <STARt> Start address*:

0~1048,576

<LENGth> Length*: 0 ~ 1048,576
<SCALe> Scale: £32767
* Start + Length < 1,048,576

Example SOUR1:ARB:BUIL:EXPR 1000, 1000, 100

Creates a exponential rise wave 1000 points in
length with a scale of 100 and a start address of

1000.
Source Specific
SOURce[1]:ARB:BUILt:EXPFail Command
Description Creates a DC waveform with a specified start
address, length and scale.
Syntax SOURce[1]:ARB:BUILt:EXPFail
[<STARt>[,<LENGth>[,<SCALe>]]]
Parameter <STARt> Start address*:
0~1048,576
<LENGth> Length*: 0 ~ 1048,576
<SCALe> Scale: £32767
* Start + Length < 1,048,576
Example SOUR1:ARB:BUIL:EXPF 1000, 1000, 100
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Creates an exponential fall wave 1000 points in
length with a scale of 100 and a start address of

1000.
Source Specific
SOURce[1]:ARB:BUILt:DC Command
Description Creates an exponential fall wave with a specified
start address, length and scale.
Syntax SOURce[1]:ARB:BUILt:DC
[<STARt>[,<LENGth>[,<SCALe>]]]
Parameter <STARt> Start address*:
0~1048,576
<LENGth> Length*: 0 ~ 1048,576
<SCALe> Scale: +32767
* Start + Length < 1,048,576
Example SOUR1:ARB:BUIL:DC 1000, 1000, 100

Creates an exponential fall wave 1000 points in
length with a scale of 100 and a start address of

1000.
Source Specific
SOURce[1]:ARB:NCYCles Command
Description The arbitrary waveform output can be repeated for
a designated number of cycles.
Syntax SOURce[1]:ARB:NCYCles {< #cycles>
| INFinity [MINimum |MAXimum}
Parameter <# cycles> 1~1,048,575 cycles
INFinity Sets the number of
cycles to continuous.
MINimum Sets the number of
cycles to the minimum
allowed.

265



GWINSTEK AFG-3000 Series User Manual

MAXimum Sets the number of
cycles to the maximum
allowed.

Example SOUR1:ARB:NCYCI INF

Sets the number of ARB waveform output cycles to
continuous (infinite).

Query Syntax SOURce[1]:ARB:NCYCles? [MINimum | MAXimum]

Return <NR3> Returns the number of cycles.
Parameter
INF INF is returned if the number of
cycles is continuous.
Example SOUR1:ARB:NCYC?

+1.0000E+02

The number of ARB waveform output cycles is
returned (100).

Source Specific
SOURce[1]:ARB:OUTPut:MARKer Command

Description Define a section of the arbitrary waveform for
marker output. The marker is output from the
SYNC terminal on the front panel.

Syntax SOURce[1]:ARB:OUTPut:MARKer
[<STARt>[,<LENGth>]]

Parameter <STARt> Start address*:
0~1048,576

<LENGth> Length*: 0 ~ 1048,576

* Start + Length < currently output arbitrary
waveform

Example SOUR1:ARB:OUTP:MARK 1000, 1000

The marker output is for a start address of 1000
with a length of 1000.
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Source Specific

SOURce[1]:ARB:OUTPut Command

Description Output the current arbitrary waveform in volatile
memory. A specified start and length can also be
designated.

Syntax SOURce[1]:ARB:OUTPut [<STARt>[,<LENGth>]]

Parameter <STARt> Start address*:

0~1048,576

<LENGth> Length*: 0 ~ 1048,576
* Start + Length < currently output arbitrary
waveform

Example SOUR1:ARB:OUTP 20 200

Outputs the current arbitrary waveform in
memory.

PR R H %

Up to 10 different instrument states can be stored to non-volatile
memory (memory locations 0~9).

Instrument
*SAV Command
Description Saves the current instrument state to a specified

save slot. When a state is saved, all the current
instrument settings, functions and waveforms are
also saved.

Note The *SAV command doesn’t save waveforms in
non-volatile memory, only the instrument state.

The *RST command will not delete saved
instrument states from memory.

Syntax *SAV {0]1]213141516]1718]9}

Example *SAV 0

Save the instrument state to memory location 0.
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Instrument
*RCL Command
Description Recall previously saved instrument states from
memory locations 0~9.
Syntax *RCL {0]1]2]3]4]1516]1718]19}
Example *RCL O

Recall instrument state from memory location 0.

Instrument
MEMory:STATe:DELete Command
Description Delete memory from a specified memory location.
Syntax MEMory:STATe:DELete
{0l111213141516171819}
Example MEM:STAT:DEL O

Delete instrument state from memory location 0.

Instrument
MEMory:STATe:DELete ALL Command
Description Delete memory from all memory locations, 0~9.
Syntax MEMory:STATe:DELete ALL
Example MEM:STAT:DEL ALL

Deletes all the instrument states from memory
locations 0~9.
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The AFG-3000 has a number of specific error codes. Use the
SYSTem:ERRor command to recall the error codes. For more
information regarding the error queue, see page 289.

Command Error Codes

-101 Invalid character

An invalid character was used in the command
string. Example: #, $, %.

SOURcel:AM:DEPTh MIN
-102 Syntax error

Invalid syntax was used in the command string.
Example: An unexpected character may have been
encountered, like an unexpected space.
SOURcel:APPL:SQUarefl, 1

-103 Invalid separator
An invalid separator was used in the command

string. Example: a space, comma or colon was
incorrectly used.

APPL:SIN 1|1000 OR SOURcel:APPLlSQUare
-108 Parameter not allowed

The command received more parameters than were
expected. Example: An extra (not needed) parameter
was added to a command
SOURcel:APPL? i

-109 Missing parameter
The command received less parameters than

expected. Example: A required parameter was
omitted.

SOURcel:APPL:SQUare [i
-112 Program mnemonic too long
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A command header contains more than 12
characters:

OUTP:SYNCHRONIZATION ON
-113 Undefined header

An undefined header was encountered. The header
is syntactically correct. Example: the header contains
a character mistake.

SOUR1:AMM:DEPT MIN
-123 Exponent too large

Numeric exponent exceeds 32,000. Example:

SOURce[1]:BURSE:NCYCles (E34000
-124 Too many digits

The mantissa (excluding leading 0’s) contains more
than 255 digits.

-128 Numeric data not allowed
An unexpected numeric character was received in

the command. Example: a numeric parameter is
used instead of a character string.

SOURcel:BURSt:MODE fi28
-131 Invalid suffix

An invalid suffix was used. Example: An unknown
or incorrect suffix may have been used with a
parameter.

SOURcel:SWEep:TIME 0.5 BEGS
-138 Suffix not allowed

A suffix was used where none were expected.
Example: Using a suffix when not allowed.

SOURCcel:BURSt: NCYCles 12 G¥@
-148 Character data not allowed

A parameter was used in the command where not
allowed. Example: A discrete parameter was used
where a numeric parameter was expected.

SOUR1:MARK:FREQ BN
-158 String data not allowed
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An unexpected character string was used where
none were expected. Example: A character string is
used instead of a valid parameter.

SOURcel:SWEep:SPACing [BEN]
-161 Invalid block data

Invalid block data was received. Example: The
number of bytes sent with the DATA:DAC
command doesn’t correlate to the number of bytes
specified in the block header.

-168 Block data not allowed

Block data was received where block data is not
allowed. Example:

SOURcel:BURSt: NCYCles il
-170~178 expression errors

Example: The mathematical expression used was not
valid.

Execution Errors

-211 Trigger ignored

A trigger was received but ignored. Example:
Triggers will be ignored until the function that can
use a trigger is enabled (burst, sweep, etc.).

-223 Too much data

Data was received that contained too much data.
Example: An arbitrary waveform with over 1,048,576
points cannot be used.

-221 Settings conflict; turned off infinite burst to allow
immediate trigger source

Example: Infinite burst is disabled when an
immediate trigger source is selected. Burst count set
to 1,000,000 cycles.
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-221 Settings conflict; infinite burst changed trigger source to
MANual

Example: The trigger source is changed to
immediate from manual when infinite burst mode is
selected.

-221 Settings conflict; burst period increased to fit entire burst

Example: The function generator automatically
increases the burst period to allow for the burst
count or frequency.

-221 Settings conflict; burst count reduced

Example: The burst count is reduced to allow for the
waveform frequency if the burst period is at it’s
maximum.

-221 Settings conflict; trigger delay reduced to fit entire burst

Example: The trigger delay is reduced to allow the
current period and burst count.

-221 Settings conflict;triggered burst not available for noise

Example: Triggered burst cannot be used with noise.

-221 Settings conflict;amplitude units changed to Vpp due to
high-Z load

Example: If a high impedance load is used, dBm
units cannot be used. The units are automatically set
to Vpp.

-221 Settings conflict;trigger output disabled by trigger external

Example: The trigger output terminal is disabled
when an external trigger source is selected.

-221 Settings conflict;trigger output connector used by FSK

Example: The trigger output terminal cannot be used
in FSK mode.
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-221 Settings conflict;trigger output connector used by burst
gate

Example: The trigger output terminal cannot be used
in gated burst mode.

-221 Settings conflict;trigger output connector used by trigger
external

Example: The trigger output connector is disabled
when the trigger source is set to external.

-221 Settings conflict;frequency reduced for pulse function

Example: When the function is changed to pulse, the
output frequency is automatically reduced if over
range.

-221 Settings conflict;frequency reduced for ramp function

Example: When the function is changed to ramp, the
output frequency is automatically reduced if over
range.

-221 Settings conflict;frequency made compatible with burst
mode

Example: When the function is changed to burst, the
output frequency is automatically adjusted if over
range.

-221 Settings conflict;frequency made compatible with FM

Example: When the function is changed to FM, the
frequency is automatically adjusted to suit the FM
settings.

-221 Settings conflict;burst turned off by selection of other
mode or modulation

Example: Burst mode is disabled when sweep or a
modulation mode is enabled.
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-221 Settings conflict;FSK turned off by selection of other mode
or modulation

Example: FSK mode is disabled when burst, sweep
or a modulation mode is enabled.

-221 Settings conflict;FM turned off by selection of other mode
or modulation

Example: FM mode is disabled when burst, sweep or
a modulation mode is enabled.

-221 Settings conflict;AM turned off by selection of other mode
or modulation

Example: AM mode is disabled when burst, sweep
or a modulation mode is enabled.

-221 Settings conflict; sweep turned off by selection of other
mode or modulation

Example: Sweep mode is disabled when burst or a
modulation mode is enabled.

-221 Settings conflict;not able to modulate this function

Example: A modulated waveform cannot be
generated with dc voltage, noise or pulse
waveforms.

-221 Settings conflict;not able to sweep this function

Example: A swept waveform cannot be generated
with dc voltage, noise or pulse waveforms.

-221 Settings conflict;not able to burst this function

Example: A burst waveform cannot be generated
with the dc voltage function.

-221 Settings conflict;not able to modulate noise, modulation
turned off

Example: A waveform cannot be modulated using
the noise function.
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-221 Settings conflict;not able to sweep pulse, sweep turned off

Example: A waveform cannot be swept using the
pulse function.

-221 Settings conflict;not able to modulate dc, modulation
turned off

Example: A waveform cannot be modulated using
the dc voltage function.

-221 Settings conflict;not able to sweep dc, modulation turned
off

Example: A waveform cannot be swept using the dc
voltage function.

-221 Settings conflict;not able to burst dc, burst turned off

Example: The burst function cannot be used with the
dc voltage function.

-221 Settings conflict;not able to sweep noise, sweep turned off

Example: A waveform cannot be swept using the
noise function.

-221 Settings conflict;pulse width decreased due to period

Example: The pulse width has been adjusted to suit
the period settings.

-221 Settings conflict;amplitude changed due to function

Example: The amplitude (VRM / dBm) has been
adjusted to suit the selected function. For the AFG-
3000, a typical square wave has a much higher
amplitude (5V Vrms) compared to a sine wave
(~3.54) due to crest factor.

-221 Settings conflict;offset changed on exit from dc function

Example: The offset level is adjusted on exit from a
DC function.
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-221 Settings conflict;FM deviation cannot exceed carrier

Example: The deviation cannot be set higher than
the carrier frequency

-221 Settings conflict;FM deviation exceeds max frequency

Example: If the FM deviation and carrier frequency
combined exceeds the maximum frequency plus 100
kHz, the deviation is automatically adjusted.

-221 Settings conflict;frequency forced duty cycle change

Example: If the frequency is changed and the current
duty cannot be supported at the new frequency, the
duty will be automatically adjusted.

-221 Settings conflict;offset changed due to amplitude

Example: The offset is not a valid offset value, it is
automatically adjusted, considering the amplitude.

| offset | < max amplitude - Vpp/2
-221 Settings conflict;amplitude changed due to offset

Example: The amplitude is not a valid value, it is
automatically adjusted, considering the offset.

Vpp < 2X (max amplitude - | offset|)

-221 Settings conflict;low level changed due to high level

Example: The low level value was set too high. The
low level is set 1 mV less than the high level.

-221 Settings conflict;high level changed due to low level

Example: The high level value was set too low. The
high level is set 1 mV greater than the low level.

-222 Data out of range;value clipped to upper limit

Example: The parameter was set out of range. The
parameter is automatically set to the maximum
value allowed.

SOURce[1]:FREQuency 80.1MHz.
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-222 Data out of range;value clipped to lower limit

Example: The parameter was set out of range. The
parameter is automatically set to the minimum value
allowed.

SOURce[1]:FREQuency 0.1pHz.

-222 Data out of range;period; value clipped to ...

Example: If the period was set to a value out of
range, it is automatically set to an upper or lower
limit.

-222 Data out of range;frequency; value clipped to ...

Example: If the frequency was set to a value out of
range, it is automatically set to an upper or lower
limit.
-222 Data out of range;user frequency; value clipped to upper
limit

Example: If the frequency is set to a value out of
range for an arbitrary waveform using, SOURce[1]:
APPL: USER or SOURce[1]: FUNC:USER, it is
automatically set to the upper limit.

-222 Data out of range;ramp frequency; value clipped to upper
limit

Example: If the frequency is set to a value out of
range for a ramp waveform using, SOURce[1]:
APPL: RAMP or SOURce[1]:FUNC:RAMP, it is
automatically set to the upper limit.

-222 Data out of range;pulse frequency; value clipped to upper
limit

Example: If the frequency is set to a value out of
range for a pulse waveform using, SOURce[1]:
APPL:PULS or SOURce[1]:FUNC:PULS, it is
automatically set to the upper limit.
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-222 Data out of range;burst period; value clipped to ...

Example: If the burst period was set to a value out of
range, it is automatically set to an upper or lower
limit.

222 Data out of range;burst count; value clipped to ...

Example: If the burst count was set to a value out of
range, it is automatically set to an upper or lower
limit.
-222 Data out of range; burst period limited by length of burst;
value clipped to upper limit

Example: The burst period must be greater than
burst count divided by the frequency + 200 ns. The
burst period is adjusted to satisfy these conditions.

burst period > 200 ns + (burst count/burst
frequency).

-222 Data out of range; burst count limited by length of burst;
value clipped to lower limit

Example: The burst count must be less than burst
period * the waveform frequency when the the
trigger source is set to immediate (SOURce[1]:
TRIG:SOUR IMM). The burst count is automatically
set to the lower limit.

-222 Data out of range;amplitude; value clipped to ...

Example: If the amplitude was set to a value out of
range, it is automatically set to an upper or lower
limit.

-222 Data out of range;offset; value clipped to ...

Example: If the offset was set to a value out of range,
it is automatically set to an upper or lower limit.
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-222 Data out of range;frequency in burst mode; value clipped
to ...

Example: If the frequency was set to a value out of
range in burst mode. The burst frequency is
automatically set to an upper or lower limit, taking
the burst period into account.

-222 Data out of range;frequency in FM; value clipped to ...

Example: The carrier frequency is limited by the
frequency deviation (SOURce[1]: FM:DEV). The
carrier frequency is automatically adjusted to be less
than or equal to the frequency deviation.

-222 Data out of range;marker confined to sweep span; value
clipped to ...

Example: The marker frequency is set to a value
outside the start or stop frequencies. The marker
frequency is automatically adjusted to either the
start or stop frequency (whichever is closer to the set
value).

-222 Data out of range;FM deviation; value clipped to ...

Example: The frequency deviation is outside of
range. The deviation is automatically adjusted to an
upper or lower limit, depending on the frequency.

-222 Data out of range;trigger delay; value clipped to upper
limit

Example: The trigger delay was set to a value out of
range. The trigger delay has been adjusted to the
maximum (85 seconds).

-222 Data out of range; trigger delay limited by length of burst;
value clipped to upper limit

Example: The trigger delay and the burst cycle time
combined must be less than the burst period.
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-222 Data out of range;duty cycle; value clipped to ...

Example: The duty cycle is limited depending on the

frequency.

Duty Cycle Frequency

50% > 50MHz
40%~60% 25 MHz ~ 50MHz
209%~80% <25MHz

-222 Data out of range; duty cycle limited by frequency; value
clipped to upper limit

Example: The duty cycle is limited depending on the
frequency. When the frequency is greater than 50
MHz, the duty cycle is automatically limited to 50%.

-313 Calibration memory lost;memory corruption detected

Indicates that a fault (check sum error) has occurred
with the non-volatile memory that stores the
calibration data.

-314 Save/recall memory lost;memory corruption detected

Indicates that a fault (check sum error) has occurred
with the non-volatile memory that stores the
save/recall files.

-315 Configuration memory lost;memory corruption detected

Indicates that a fault (check sum error) has occurred
with the non-volatile memory that stores the
configuration settings.

-350 Queue overflow

Indicates that the error queue is full (over 20
messages generated, and not yet read). No more
messages will be stored until the queue is empty.
The queue can be cleared by reading each message,
using the *CLS command or restarting the function
generator.
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-361 Parity error in program message

Indicates that there is a R5232 parity setting
mismatch between the host PC and the function
generator.

-362 Framing error in program message

Indicates that there is a R5232 stop bit setting
mismatch between the host PC and the function
generator.

-363 Input buffer overrun

Indicates that too many characters have been sent to
the function generator via RS232. Ensure
handshaking is used.
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Query Errors

-410 Query INTERRUPTED

Indicates that a command was received but the data
in the output buffer from a previous command was
lost.

-420 Query UNTERMINATED

The function generator is ready to return data,
however there was no data in the output buffer. For
example: Using the APPLy command.

-430 Query DEADLOCKED

Indicates that a command generates more data than
the output buffer can receive and the input buffer is
full. The command will finish execution, though all
the data won't be kept.

Arbitrary Waveform Errors

-770 Nonvolatile arb waveform memory corruption detected

Indicates that a fault (check sum error) has occurred
with the non-volatile memory that stores the
arbitrary waveform data.

-781 Not enough memory to store new arb waveform; bad
sectors

Indicates that a fault (bad sectors) has occurred with
the non-volatile memory that stores the arbitrary
waveform data. Resulting in not enough memory to
store arbitrary data.

-787 Not able to delete the currently selected active arb
waveform

Example: The currently selected waveform is being
output and cannot be deleted.
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800 Block length must be even

Example: As block data (DATA:DAC VOLATILE)
uses two bytes to store each data point, there must
be an even number or bytes for a data block.
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The status registers are used to record and determine the status of
the function generator.

The function generator has a number of register groups:
Questionable Status Registers

Standard Event Status Registers

Status Byte Register

As well as the output and error queues.

Each register group is divided into three types of registers: condition
registers, event registers and enable registers.

Register types

Condition The condition registers indicate the state of the

Register function generator in real time. The condition
registers are not triggered. I.e., the bits in the
condition register change in real time with the
instrument status. Reading a condition register
will not clear it. The condition registers cannot be
cleared or set.

Event Register  The Event Registers indicate if an event has been
triggered in the condition registers. The event
registers are latched and will remain set unless the
*CLS command is used. Reading an event register
will not clear it.

Enable Register The Enable register determines which status
event(s) are enabled. Any status events that are not
enabled are ignored. Enabled events are used to
summarize the status of that register group.
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AFG-3000 Status System

| Questionable Status Register |

Condition  Event Enable

0 Volt Ovid 0 <1> —
1 1 <2> —
2 2 <4> ——
3 3 <8> e
4 Over Temp 4 <16> p—y
5 Loop Unlock 5 <32> —
O s
7 ExtMod Ovid 7 <128> :G_\ OR 0
8 Cal Error 8 <256> J
9 External Ref 9 <512>  |—mdi
10 10 <1024> |—mvi N N
11 11 <2048> |— 3\ \
12 12 <4096> |—mv
13 13 <8192> |— 2
14 14 <16384> |—roy
15 15 |NOT USED}—
bit weight
Condition Enable
T 1 <2>
— 2 <4>
—P 3 <8>
N :\ S 4 <16>
P — 5 <32>
20 —» | S
7 <128>
bit weight
| Standard Event Register | Summary B RQS)

Event Enable

0 Operation Complete 0 <1>
1 1 <2>
2 Query Error 2 <4>
3 Device Error 3 <8>
4 Execution Error 4 <16> OR

5 Command Error 5 <32>

6 6 <64>

7 Power On 7 <128>

bit weight
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Questionable Status Register

Description The Questionable Status Registers will show if any
faults or errors have occurred.
Bit Summary Register Bit Bit Weight
Voltage overload 0 1
Over temperature 4 16
Loop unlock 5 32
Ext Mod Overload 7 128
Cal Error 8 256
External Reference 9 512
Standard Event Status Registers
Description The Standard Event Status Registers indicate when

the *OPC command has been executed or whether
any programming errors have occurred.

Notes The Standard Event Status Enable register is
cleared when the *ESE 0 command is used.

The Standard Event Status Event register is cleared
when the *CLS command or the *ESR? command is
used.
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Bit Summary Register Bit Bit Weight
Operation complete bit 0 1
Query Error 2 4
Device Error 3 8
Execution Error 4 16
Command Error 5 32
Power On 7 128
Error Bits Operation The operation complete bit is set
complete when all selected pending
operations are complete. This bit is
set in response to the *OPC
command.
Query Error The Query Error bit is set when

there is an error reading the Output
Queue. This can be caused by trying
to read the Output Queue when
there is no data present.

Device Error

The Device Dependent Error
indicates a failure of the self-test,
calibration, memory or other device
dependent error.

Execution The Execution bit indicates an
Error execution error has occurred.
Command The Command Error bit is set when
Error a syntax error has occurred.

Power On Power has been reset.
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The Status Byte Register

Description The Status Byte register consolidates the status
events of all the status registers. The Status Byte
register can be read with the *STB? query or a
serial poll and can be cleared with the *CLS
command.

Clearing the events in any of the status registers
will clear the corresponding bit in the Status Byte
register.

Notes The Status byte enable register is cleared when the
*SRE 0 command is used.

The Status Byte Condition register is cleared when
the *CLS command is used.

Bit Summary Register Bit Bit Weight
Error Queue 2 4
Questionable Data 3 8
Message Available 4 16
Standard Event 5 32
Master Summary / 6 64
Request Service

Status Bits Error Queue  There are error message(s) waiting

in the error queue.

Questionable The Questionable bit is set when
data an “enabled” questionable event
has occurred.

Message The Message Available bit is set

Available when there is outstanding data in
the Output Queue. Reading all
messages in the output queue will
clear the message available bit.
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Standard Event The Event Status bit is set if an
“enabled” event in the Standard
Event Status Event Register has

occurred.
Master The Master Summary Status is
Summary/ used with the *STB? query. When
Service the *STB? query is read the MSS
Request bit bit is not cleared.

The Request Service bit is cleared
when it is polled during a serial
poll.

Output Queue

Description

The Output queue stores output messages in a
FIFO buffer until read. If the Output Queue has
data, the MAYV bit in the Status Byte Register is set.

Error Queue

Description

The error queue is queried using the
SYSTem:ERRor? command. The Error queue will
set the “Error Queue” bit in the status byte register
if there are any error messages in the error queue.
If the error queue is full the last message will
generate a “Queue overflow” error and additional
errors will not be stored. If the error queue is
empty, “No error” will be returned.

Error messages are stored in the error queue in a
first-in-first-out order. The errors messages are
character strings that can contain up to 255
characters.
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AL 1~1048575 XG5k T PR A
JEH TE 2% 50MHz 80MHz
T 50MHz 80MHz
— Ik, Rl 1MHz
Iy HEEE 1pHz
K FaoE g +1 ppm 0~50°C
+0.3 ppm 18~28°C
EANES +1 ppm, fE4
RIE <1 pHz
HrHERE(2)
EREE S il 10 mVpp~10 Vpp(# 50Q)
20 mVpp~20 Vpp(FF )
bt + 1% & E(H +1 mVpp
(1 kHz,>10 mVpp)
TR 0.1 mV 2% 4 i/
SEH i +1% (0.1dB) <10 MHz

+2% (0.2 dB) 10 MHz~50 MHz

+10% (0.9 dB) 50 MHz~70 MHz
+20% (1.9 dB) 70 MHz~80 MHz (1E5%
W 1 kHz)
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BALT Vpp, Vrms, dBm,
% Y +5 Vpk ac +dc (3% 509)
+10Vpk ac +dc (FF)
KSR 1%i& E{H + 2 mV + 0.5%/E{H
W HEE7 500 L7 ([#] i)
> 10MQ (i <)
R R
A4k fa s F B AR 5
EEZ s SENEE| TTL-compatible into>1kQ
[HEE7 50Q 1EH A
IESZ PR
I R (B) -60 dBc DC~1 MHz, Ampl< 3 Vpp
-55 dBc  DC~1 MHz, Ampl >3 Vpp
-45 dBc 1MHz~5 MHz, Ampl >3 Vpp
-30 dBc  5MHz~80 MHz, Ampl >3 Vpp
MAERE < 0.2%+0.1mVrms
DC~20 kHz
thi (IEiE%)(5) -60 dBc  DC~1 MHz
-50 dBc 1MHz~20MHz
-50 dBc+ 6 dBc/octave 1MHz~80MHz
Ao Mg <-65dBc HLA{E 10MHz, 30 kHz band
< -47dBc #L7%{§ 80MHz, 30 kHz band
7R
S VAN <8 ns(3)
WEfES <5%
ANKFTRRME 1% /5 +1 ns
AR 2= L 20.0% to 80.0% < 25 MHz
40.0% to 60.0% 25~50MHz
50.0%([# &)  50~80MHz
#13) 0.01%+525ps < 2 MHz
0.1%+75ps > 2 MHz
FRBRR
e Mg < 0. 1% iy
T AR S R 0%~100%
Jhk b e
JE 4 20ns~ 2000s
Jok 58 5 8ns~ 1999.9s
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HAES <5%
13 100 ppm +50 ps

AM 5
BB LW, Jid, =A%, SR, e,

LR

WA SR, ik, =Mk, B/
T 2 mHz~20 kHz
NES 0%~120.0%
I RiZL5H!

FM /3l
WP Y ER, T, =M, R
A SR, ik, =Mk, B/
WA 2 2 mHz~20 kHz
IR DC~50 MHz DC~80 MHz
L RRYZAN

PWM
BB yab)a
WA SR, ik, =Mk, B/
T 2 mHz~20 kHz
Uitz 0% ~ 100.0%JbkH 5 &
b PR/ S

FSK
B W, Ji, =AMk, Rl kol
W TE 745 E Ay 50%F 77
PA A 2 mHz~100 kHz
iy DC~50 MHz DC~80 MHz
bz PR/ SN

FIH
814 EaX, i, =AM, R
eyt LR AL B H
7 ) i) bk
AU/ I EFR 100 uHz~50 MHz 100 puHz~80 MHz
EETinL] 1 ms~500 s
i A IR, ANES, PEB
brid FRICAE 5 0T RS

(@E 15

b B/ SN

Jik £
W EaX, i, =AM, R
LS 1 uHz~50 MHz(4) 1 uHz~80 MHz(4)
Jok i e - 1~1000000 X Aif¥F 5 Jc fi
EHE/ 5 AR AL -360.00~+360.00
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PN JE A 1 ms~500 s

WEERES AR il R

finh 2 5 B, AN E A
fiuh & SE IR N XAEH, JEhR 0s~85 s
LA ETPN

Syt AM, FM, ¥1##, PWM

EEERIENEE| + BV %I

LPNEE7 ) 10kQ

P DC~20kHz
A1 A i N

et FSK, Mk, $4h

LN TTL 3%

w2 TR B (AT AY)

ok 5 >100ns

Hr BT 10kQ, DC &
SRR [A] EaEiT <10us (JLZHLE)

Jhk e <100ns (HLZ4E)
)] ESE 2.5 us

Jok i HR 1ns; fkHBRAE, 300 ps
WA Sl i

et AM, FM, 4, PWM
M {EL FeN | >1Vpp

FHAT > 10kQ Mt BYE ([ 5E)
finh B R

Byt Jok b R 14

P TTL Compatible into 50Q

Jok v 5 5 >450 ns

K AZAE 1 MHz

R H >4 TTL load

SEET 50Q SR
FricHr

eyl ARB, 1

z TTL Compatible into 50Q

R H >4 TTL load

[SEE7 50Q LAY
1EfE /B 10 41 B A7
B GPIB, RS232, USB
BoR 4.3” TFT LCD

480 x 3 (RGB) x 272

¥Rk
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P 5 o 1] PRE AR
(LI FrUE---->102ms
Jikit------- >660ms
P B AT TE->240ms
PR AR 24ms
IF (%A% : 50ms
e 5L : 50ms
R e R IE: <25, XF
M 4
A AR < 200ms
FERBIE T B RIS ASCII 1%y
I (S AL 1) GPIB/RS232 USB Device USB Host
(115 Kbps)
1M points 189 sec 34 sec 70 sec
512K points 95 sec 18sec 35 sec
256K points 49 sec 9 sec 18 sec
64K points 16 sec 3 sec 6 sec
16K points 7 sec 830 ms 1340 ms
8K points 6 sec 490 ms 780 ms
4K points 6 sec 365 ms 520 ms
2K points 5 sec 300 ms 390 ms
10 A%
EEN/ AC100~240V, 50~60Hz
ke 65 VA
BAEIEE WIS 18 ~28°C
B
0~40°C
AR
<80%, 0 ~40°C
<70%, 35~ 40°C
AR CAT I
MEETd 2000m
e IEC 61010 2 %%, = {1
el -10~70°C, ¥ <70%
R (WxHxD) [EE2Y 265 (W) x 107 (H) x 374 (D)
Hi 2V 4kg
APV EN61010-1
EMC it EN 55011, IEC-61326
Uiges MRRLR(GTL-110x 1), MHTFMN x 1, )6

Box 1, PRI IRS x 1, ML x 1
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(1). ATA76E 10 AP IE (AL IM 1);

(2). XF 0°C~28°Cyu N M ERERREE, AL 1°C,  Hin H IR (ELRD O A% AU 15
hn 1710(1 4E);

(3)- PN (11320 ISF Tl )N 5

(4). X 25MHz LA 1) 15 5% 35 RN 7 i S 2e A FH 6 R Rk £ 1580

(5). -70dBm J2= R IR {1 A I 38k 2R SLFNPh Mg 75 5
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EC #F& A 45
i)
125 L S A AT A 7

Eo BT o X 7-1

B &5 BT (M) E RATF
R YL 9548 95 N T R X R 1L % 69 5

PTR80S 7 i

AFG-3081, AFG-3051

POy B2 T 10 5 1 b ] R R i 2P (2004 /108 / EEC) R Hi i 454
(2006/95/EEC) ) vE v L B Sk o S T VA5 AT 5% v 1 5l 78 ME A oL s 3
4, G T AIRRUE:

© EMC
EN 61326-1: FHFI s R S5 == 40 FH I v ik %
EN 61326-2-1: — EMC %3k (20006)
e s IHEIR i LRI
EN 55011: 2007+A2: 2007 EN 61000-4-2: 2009
LU e
EN 61000-3-2: 2006+A1: 2009+A2: 2009 EN 61000-4-3: 2006+A1: 2008
ZENAE 2 R 2 PR A 5
EN 61000-3-3: 2008 IEC 61000-4-4: 2004+ Corr.1 : 2006+Corr.2 :
2007
,,,,,,,,,,,,,,,,,,,,,,,,, TR
EN 61000-4-5: 2006
_________________________ e SRR
EN 61000-4-6: 2009
_________________________ TARAA A
EN 61000-4-8: 1993+A1: 2001
,,,,,,,,,,,,,,,,,,,,,,,,, H R I/ ol
EN 61000-4-11: 2004
O =&
R # &M 2006/95/EC
TS
IEC/EN 61010-1: 2001
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Arbitrary waveforms............... 137
Built-In..
display ..
editing...

inserting... ..138

Output.. .. 168

SAVING...vevevereieieieieiene 174
Beeper ... 133
Caution symbol ............ccccccuceeee 6
Cleaning the instrument............. 8
Declaration of conformity ...... 302
Default settings............cccccucueeee. 53
Digital inputs ..........cccoovvveunnnn 23
Display

diagram ........cccocovviciininiiininnn 18
Disposal

SYmMbOl ..o 7
Disposal instructions................... 9
DSO Nk .....cccovvvviiiiiiiiccan 135
EN61010

measurement category ................. 7

pollution degree...........ccccceuvuannnn 9
Environment

safety instructions.............cccceuevunee 8
Firmware ........ccccovvvvinnnnn 129
Front panel diagram ................. 13
Function keys

key OVerview ..., 13
Fuse replacement.............. 275, 295

safety instruction..........cceoceuvinnee 8
GPIB

remote control interface............. 185
Ground

SYmMbOl ..o 6
Help menu.......cccccconniicccnnne. 24
interface ........ccooevviiiincinn 183
Language selection.................. 132
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List of features......c.ccoevevveennennn. 11
Menu Tree........ccoveeeeveeveecrreeneen, 42
Modulation. .65

AM..... .67
Burst .. 108
FM...... .75
FSK ... .83
PWM. .o 90
Operation

Amplitude ......ooeeiiiiiiiinne
Frequency ... .
Noise Wave .......ccccooevirieiinnnas

Triangle
Operation keys

key overview.........cccccoecveennnn 13
Operation menu............ccccceueee. 55
Output arbitrary waveforms.. 168
Output indicators .............c........ 14
Output terminals .............c.c....... 15
Power on/ off

safety instruction ...........cccceveunee 7
Power up.............. .20
Quick reference.......... .21
Rear panel diagram.................... 16
remote control

interface configuration.............. 183
Remote interface....................... 182

Error messages........cccccoovveuennne. 275

functionality check .................... 186

SCPI registers

screen 1ock ...

SYNEAX.c..ciceriiiiieiccieicieie
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RS-232C interface
Screen capture..........

Screen lock........ccoevviiiiiiiiininnen
Secondary System Settings..... 121

Remote interface.........ccccceucuuenee 125

System and Settings ................... 129
Service operation

about disassembly ...........c.ccccc....... 7
Set output impedance.............. 131

Setting up the instrument ......... 19
software download.................. 186
Specifications............ccceevvvnunee 296
UK power cord........cccccvuvuirunne 10
Updating Firmware................. 129
USB

remote control interface............. 183
Warning symbol............cccceeenunes 6
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