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TR A

Al
MFG-2000seriesspecific functions
CHI CH2 25MHz Gen':fator Power Modulation

Function With Function With Pulse (function Amplifier /Sweep/Burst/

200MSa/sARB 200MSa/sARB Generator with ARB) Frequency.Counter
MFG-2110 ©®10MHZ [
MFG-2120 ©20MHZ [
MFG-2120MA ®20MHZ 0 ° ®
MFG-2130M @®30MHZ o °
MFG-2160MF @®60MHZ 0 @®160MHZ ®
MFG-2160MR @ 60MHZ [J ©®320MHZ [J
MFG-2230M @®30MHZ @®30MHZ [ [
MFG-2260M @ 60MHZ @60MHZ [ [
MFG-2260MFA @®60MHZ @®60MHZ o ®160MHZ 0 °
MFG-2260MRA @ 60MHZ @60MHZ [ ©®320MHZ [ [

PERE DDS 15 5 K 4 #5 241
S BB 1uHz @45 HE %
20ppm S L
R RE
200 MSa/s K FER
100 MSa/s F %
16k s LK
10 41 16k P TEAE it
R R
FH P 5 S R
F P 5 SUbsic g 4y
DWR(H £ ¥ E ) e
To i PC i n] g i T
-60dBc 1K 2% B IE 549

R TE5ZE, TTU%, R, ks, W s
PR AIANES LIN/LOG $34, #rbsic kit
B/ 48 AM, FM, PM, FSK,SUM,PWM 1 |
PN RH 475 ik A B ke ER A 5
B K SRR 5 FLUR S 42Vpk
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AR BT B T
FPAi /PR 10 20 1 B A7 2
i th L B LR

B USB brifE#% 1, LAN bR (0 MFG-22XX)

4.3 %€ TFT LCD (480x 272) fl J# 51
AWES ({F &I g k) PC 3k
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TR A 44

MFG-2260MRA/MFG-2260MFA Fif THi #

LCD Display Operation keys Number pad Power switch

Output keys USB host

Function keys RF output  CH1 output CH2 output Pulse output

MFG-2160MR/MFG-2160MF Hi i #%

LCD Display Operation keys Number pad Power switch

Function keys RF output CH1 output Pulse output SYNC output

14



GYINSTEK 7 A

MFG- 2120MA/MFG-2130M Fij[fifk

LCD Display Operation keys Number pad Power switch

Scroll Wheel

Channel select keys

Arrow keys

Output keys USB host

Function keys CH1 output Pulse output SYNC output

MFG-2110/MFG-2120 Fi it

LCD Display Operation keys Number pad Power switch

Scroll Wheel

Channel select keys

Arrow keys

Output keys USB host

Function keys CH1 output Pulse output SYNC output
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MFG-2260M/MFG-2230M Hij THi R

LCD Display Operation keys Number pad Power switch

Scroll Wheel

Channel select keys

Arrow keys

Output keys USB host

Function keys CH1 output CH2 output Pulse output

LCD fiisrk  TFT B LCD &7, 480 x 272 4 ¥ %

ThREHE: A2 LCD Bt R, T IhREdk
F1~F6 i
(B M T iEsEpB R

Waveform

AT RS SRR

FREQ/Rate

T B iR e

AMPL

BE EL N E

DC Offset

T REANAF A UL, 5
A ) [ AFRRCAS . HEARZIE 1%
T, RGWE. REENRE. I
Bt

HT R BEERERIESH

glagojojolic

UTIL

ARB
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CHl N fai iﬁ*
) CH2 R TE i v
Pulse jj Pulse 38 & % H i 0

TFHLFZA IEIES !

USB Host USB Host # M

J7 T AoiESHO, W TR

AT e V2 \ TR (E AN 2 5L
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<= 4 \

\
W == s

By MTRANEMSE, W57

AR] A et — e A

OO0
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MFG-2260MRA/MFG-2260MFA J5 T H

Power socket input Power switch FAN Trigger Modulation input

MFG- 2120MA J5 TR

Power socket input Power switch FAN Trigger Modulation input

USB port Power amplifier output Power amplifier input
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MFG-2160MR/MFG-2160MF/MFG-2130M J5 it

yi

USB port LAN SYNC
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MFG-2110/MFG-2120 J5 i kX

fih 4 DL P23 £H%
Sync it
PEL P23 £ H%
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FH, Y5 47 Ja VLN
100~240V AC
50~60Hz. 5%,
100~120V AC
Ao roonev . 220~240V AC
oW MAX 50~60Hz.
I AC HLE#4F: 100V~120V 5
= TS 220V~240V. BE I REALBE 724
Power Amplifier [FA1 %5 5 :
MFG-2120MA, MFG-
2260MFA, MFG-2260MRA
LAN #21 LAN # H FimfEss] (L
B MEG-22XX)
USB #11 < Mini-B 2% USB #: [ H T %8
— PC M57s FE 34 it
HUFIZE R 42 )
Counter in AR N
MOD % PE L P23 kg
A
Power THR R S N Bty

Amplifier
in
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MFG-2000 % 4| f# F F/iit
Power Dy E K S i
Amplifier
out
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21XX:
i Thte At
Trigger Trigger in(EXT) CH1:FSK,SWEEP,BURST
RE:ASK,FSK,PSK,BURST
Trigger out CH1:BURST
Marker CH1:SWEEP,ARB
MOD IN EXT CH1:AM,FM,PM,SUM,PWM
SYNC Sync signal output CHI1
22XX:
Uit ThkE ATt
Trigger Trigger in(EXT) CH1/CH2:FSK,SWEEP,BURST
RE:ASK,FSK,PSK,SWEEP,BURST
MOD IN EXT CH1/CH2:AM,FM,PM,SUM,BURST
SYNC Trigger out CH1/CH2:SWEEP BURST
Marker CH1/CH2:SWEEP.ARB
Sync signal output CH1,CH2
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= -
MEZZIN
Status tabs <=1 ]
Paramter Wavef Displ.
o C> aveform Display
FREQ 1.000000005 kHz
. AMPL 3000 Vep Phase 0.0 *
DC Oftset  0.000 Voo
. |
E> Soft Menu keys
SR SRR S 4R 1
RS B G HTETE KR ER S
FATN IR T332

LNy Th e (F1~F6) 5 2 M ) 4R =i g Xk
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=5 ARBNGT W REEEAE 5 kA AR A8 T DL anfe]
FFHL
R K0T hr 2 0 i I e
L2
KFIE MFG
BRI E
FHOE B E LT E
FH2
FFAL 1. K

PREGEN 5 AR 37 2 @\
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2. AT T A AR T BT 5%

3. ML FHPFIFRIE, B RaRBAIRE

GYINSTEK

Simply Reliable

Loading

BeiS, 55 KkEAS T UMEH] .
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I\ B AR

AEING T MFG-2000 fIEET R, A BT
B ®E, TEHPIRENTT. AR &
BARE EA N2, 200 MFG-2000 A 7 Fii

T A B BTN e 29
A B B S B e 30
TR 3B 20T oo, 32

ARBIEINIZR ..ot 49
ARBIT T <ot 49
ARBTEE N VRTEIR oo 50
ARB=F HE TEBRIRIEIE <ottt 51
ARBHT I ARIL et 51
L 52
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TEAE oot 52
TEI oot 52
SEEITHE e, 53
/53 2O 54
ARBoETIN oot 55
ARBoZIE ..ottt 56
ARBoTH B ..ottt 57
ARBTFAE <ottt 58
ARB=AHL ...t 59
ARBTH <o 59
T (CHTJCH2) oot 60
T (SINE-DDS) coerreeeerrereeerseeeeeeseisecsse st sess s s ss e 61
P (SINE-ARBY) w.eeoreeeeriecee sttt sse et 62
B e 63
JEKTEEE =N TRITEIR oo 64
JEKTHER T T2 oot 65
UTILL(22XX) 1orveevereeeeeseeeseesesseeeeessees s sesssesssessesssssase s sssssassssssssssssanes 66
UTILL(2TXX) 1oveeeeeeeeeeeeee s seeeees s sees s s sesssesase s sesnsssasessssesssssannes 69
CHTJCHZ e 70
PUISE/RF .ottt ettt 70
BRI T B oo A
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UOECIEEFSEA &R TPN

e MFG-2000 B =R = EZ 5 UF N BUr a8, m
AT A . T R A e A B N
S

1. H(FL~F6) R AL EEAFESE BT, (A, Tk
B F1 X N4 B Sine”

2. AT SR kRS B T

LRI

FREQ 1.000000005 KHz

AMPL 3000 Vpp |Phase 0.0 ° ;
DC Offset  0.000 Voo / T
¥

<

S

5. TR, 0 T
ARG, SR ERR AN
\ U

4. BB TR ERCALK
SHE

OJOXOJO)
OOOO
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R AnT A5 35 B i B

R s BRI T RN & ORI E T RE. (B
MFG-22xx R 525 )

1. % UTIL

2. #i System (F4)
3. ## Help (F3)

. Keypad|

. Basic Waveform

. Create Aribitrary Waveform
. Modulation Function

. Sweep Function

. Burst Function

. DSO Link

. Hardcopy

. Dual Channel

2
3
4
b
6
7
8
9

R

4. TR AT T SR B =

i, 3% Select %1% g N )
\ D

Keypad FH T AR — T v Al

Create Arbitrary fif Rt 1] A =Y

Waveform

Modulation FARE Gn e ) 22 1R ) 8 T

Function

Sweep Function f#EAAHI LIRS
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Burst Function @& ik & Thfg
DSO Link Pt DSO %2

Hardcopy R G T A5 FH A4 DL T e

5. filty, WEEIH 5 v IAE LI RE

1. Keypad

2. Basic Waveform

3. Create Aribitrary Waveform
4. Modulation Function

6. Burst Function
7. DSO Link

8. Hardcopy

9. Dual Channel

s ==

6. AT e HL T AT B UL

Sweep description

Type: Linear Sweep Time: 10 mSEC

Start: 100Hz AMPL 3000 Vep

Stop: 1kHz DG Offsel 0000 Vos

SWP Time: 10mS Start: 100000000 Hz Type: Sweep Linear
Mark: 300Hz Sop 1000000000 ke S

Source: INT Marker:

Trig Out: Fall

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

S

7. J% Return iR [0] FZFSg
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BAUR [8 350 1) i

ot JEE

DSO Link

32

MFG ZFIHLE N 21xx J 22xx PIA™ & 4135 10 ML

R, FEE CH1/CH2/Pulse/RF 4 AN i 3E (A4 [\ 4%
fic, CH1/Pulse ~trfic, CH2/ RF NIERC. CH1 )R
LB 5E, Pulse KB E &M% CH2 MFES S
AL

NERXNEAEIE, 5 WA MNTRT T A RS,
CH1 A

CH2 rEh
Pulse y A EAR EaN
RF Jisgea)

HINRE R A 22xx RYWIELET A, UlHiliE e )G
21xx ‘

FREQ 1000000000  KHz
AMPL 3000 Vep Phase 00 °
DC Offset  0.000 Voo

22xx

FREQ 1.000000000
AMPL 3000 Vep | Phase
DC Ofiset  0.000 Voo




GWINSTEK B
PRI

Bl J7i%, 3Vpp, 75% 5 7 E, 1 kHz

1. % Waveform %%, i%& DY s |

# Square (F2)

. I1ITE(F1), iy ——
2 ioj/til(FgSgFl) 7+5 --

N N/A 3. 4r54% Freq/Rate, 1 - =S

+ kHz (F5)
4. 435 AMPL, 3 + — e
VPP () (e

5. f% Output O

=
Bl #4%, 5Vpp,10kHz, 50% Xt FK

1. % Waveform %, i

#£ Ramp (F5)

2. f\iu(%lzl), 5+0

3. 73 l#% Freq/Rate FREQ/RE.E -
#, 1+ 0+ kHz (F5) .
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. M AMPLAL 5 =
+VPP (F6) . -
5. 1% Output f# O

1E 5%
Bil-¥: IE53%3, 10Vpp,100kHz
Lingad] 1. % Waveform %, 1%

#% Sine (F1)

2. 53 7% Freq/Rate

Ht,
(F5)1+0+0+kHZ
3. ?Sﬂﬁ;P?DMIiL 7,1 “ -

4. 1% Output ( )

N NJA
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1A Al

AM

PRI AR AT

-7 AM ], 100Hz #7738 1kHz 152585008, 80% i il iR

AN N/A

. ¥ MOD %, ## AM

(F1)

. 1% Waveform, i££

Sine (F1)

. 719l ¥% Freq/Rate 4, 1

+ kHz (F5)

. % MOD #, %&£ AM

(F1), Shape (F4),
Square (F2)

. 1% MOD #, ¥ AM

(F1), AM Freq (F3)

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

. 1% MOD #, ¥ AM

(F1), Depth (F2)

. % 8+0+ % (F1)

. # MOD, AM (F1),

Source (F1), INT (F1)

. |

_

—

Hz

INT
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ASK

MFG-2000 # %I/ F F-fift

10. 4% Output O

%5 ASK ], 50% i 523 b, TkHz 8%, 1E523, 10 Hz M, W

FR

it

N NJA

36

1. 4% MOD ##, &+

ASK(F2)

2. 1% Waveform, %&£

Sine (F1)

3. 4rhl{% Freq/Rate

Bk, 1+ kHz (F5)

b BMOD L () N (A

ASK(F2),ASK
Rate(F3)

5. % 1+ 0+ Hz (F2)

6. 1% MOD ##, £+ Ak Amp |
ASK(F2),ASK " —

Ampl(F2)

7. 1 5+0+%(F3)

8. % MOD, ASK(F2), “ask | souce |

Source (F1), INT ——
(F1)

9. 1% Output % O



PRI AR AT

GuINSTEK e

FM

1 EM . 100Hz %75 3%, 1kHz 1E5Z#k0%, 100 Hz 5%, )45

. ¥ MOD #, ¥ FM

(F2)

. 1% Waveform, %%

Sine (F1)

. 41 ¥% Freq/Rate %,

1+ kHz (F5)

. % MOD ##, % FM

(F2), Shape (F4),
Square (F2)

. % MOD ##, % FM

(F2), FM Freq (F3)

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

. 1% MOD #, %&£ FM

(F2), Freq Dev (F2)

. $%1+0+0+Hz (F3)

. 4t MOD, FM (F2),

Source (F1), INT (F1)

10. #% Output 4

—

=) ()

e S
s o
Square

OEC) ==

) -

-
=

O
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FSK

MFG-2000 # %I/ F F-fift

17 FSK i, 100Hz BEERSIZR, 1kHz #0, 1IE5Z3%, 10 Hz 5%, N

N NJA

38

. #MOD#, &% Ceo) Ha

FSK (F3)

. 1% Waveform, i£#

Sine (F1)

. 51 3¥% Freq/Rate

¥, 1 + kHz (F5)

CEMOD R EE (o) HE B

FSK (F3), FSK Rate
(F3)

. 1+ 0+ Hz (F2) -
oDt

FSK (F3), Hop Freq
(F2)

.§3§+0+0+HZ
. % MOD, FSK (F3), ﬁ@

Source (F1), INT e
(F1)

INT

. 1% Output O



GYINSTEK SLEEN(E

PM

51F: PM A%,800Hz IF5%#3¢, 1 5kHz 8 #) 1E 5%, 180 04 Hifw, KN
HRYR

1. #% Waveform, i%£#

Sine (F1)
2. % MOD ##, %+ =
IflM (F4)
=
R o
(F4) -

oD B (D)

PM (F4), Shape (F4),

[P
Sine (F1)
5. #MOD Py i
(F4), PM Freq (F3)

6. %1 +5 +kHz (F3)
7. #MOD, PM (F4), (=) [z BB

PM Dev (F2)

8. % 5+0+°(Fl)

9. % MOD, PM (F4), [“Satiree |

Source (F1), INT ——
(F1)
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10. 4% Output O

PSK

#17: PSK ], 50%A0 A%, 1kHz #0%, 1E5%0%, 10 Hz $iZ, 3

i Y 1. 1% MOD ##, &% (.@) “hsk |
- PSK(F6) i
2. 1% Waveform, %&£

Sine (F1)

N NJA 3. 43 Jl#% Freq/Rate

Bk, 1+ kHz (F5)

4. ¥ MOD %, %4% = =S

PSK(F6), PSK
Rate(F3)

5. #1+0+ Hz (F2)
6. 1% MOD ##, &

PSK(F6),PSK
Phase(F2)

7. 5+ 0+ %(F3)
8. 1% MOD, PSK(F6), =3

Source (F1), INT i
(F1)
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PWM

PRI AR AT

O

#1F: PWM 4, 800Hz #3#%, 15 kHz I IE5%%, 50% (5 25 b, P

B U1, 2fEEA ILThRE

1. #% Waveform, & #
Square (F2)

2. % MOD %%, &

PWM(F6)
I N/A 3. /9ill#% Freq/Rate i,
8+0+0+Hz(F4)

4. ¥ MOD ##, &%

PWM(F6),Shape(F4),Si

ne(F1)

5. 4% MOD ##, %%
PWM(F6),PWM
Freq(F3)

6. 1% 1+ 5+ kHz(F3)

7. 1% MOD ##, #£#%
PWM(F6),Duty(F2)

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

—
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_

(&)

_
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—
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9. % MOD, PWM(F6),
Source(F1),INT(F1)

10. #% Output 4

MFG-2000 # %I/ F F-fift

__
(. |
=

O

2. 1% Waveform, £+

SUM
#15: SUM ififil. 100Hz ] )5, 1kHz 1E5%3, 50 % RIERE, A
i th 1. % MOD ¥, %
SUM (F5)
Sine (F1)
I N/JA 3. 4rl{% Freq/Rate

4,1+ kHz (F5)

4. % MOD &, vt #
SUM (F5), Shape
(F4), Square (F2)

5. 4% MOD #, #t#%
SUM (F5), SUM
Freq (F3)

6. #%1+0+0+Hz
(F2)

7. % MOD 4, % #%

SUM (F5),
SUMAmpl (F2)
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8. #%5+0+°(F1)

9. % MOD, SUM (F5),

Source (F1), INT -
(F1)

10. # Output ‘ }
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i

Bl SR, FRIEE 10mHz, #1E40% 1MHz. Log $3##, 1 s 1
i, bRicAR 550 Hz, Fahfh &, BTk

it 1. 1% Sweep, Start (F3)
2. #1+0+mHz (F2)
3. % Sweep, Stop (F4)
BN N/A 4. 1+ MHz (F5)
5. % Sweep, Type

(F2), Log (F2)

6. 1% Sweep, SWP owp T |
teswep

7. 11+ SEC (F2)

8. 1% Sweep, More )] v | e |

(F6), Marker (F3),  oawesm T
ONJORF (£2), Preq

(F1)

9. ?éz3§+5+0+Hz
10. #% Output % O
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11. ¥% Sweep, Source
(F1), Manual (F3),
Trigger (F1)

PRI AR AT

I
Trigger
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ik e

5 ik R A G, NOUAEIA (P FB il ), 1kHz [k s 450, ikt & =
5,10 ms ikt & 5 1, 0%l Eh AR AL, A ERAA, 10 us ZEIR, ETHEflA

i e 1. 1% FREQ/Rate 1

kHz (F5)

2. §% Burst, N Cycle

(F1), Cycles (F1)

BN NJA 3. 1% 5+ Cyc (F5)
4. 1% Burst, N Cycle

(F1), Period (F4)

5. #% 1 +0 + msec (F2)
6. 1% Burst, N Cycle

(F1), Phase (F3)

7. $% 0 + Degree (F5)
8. % Burst, N Cycle

(F1), TRIG Set (F5), gues
INT (F1)

9. #% Burst, N Cycle
(Fl), TRIG Set (FS),
Delay (F4)

10.4% 1 + 0 + uSEC (F2)
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11. #% Burst, N Cycle
(F1), TRIG Setup
(F5), TRIG out (F5),
ON// OFF (F3), Rise
(F1)

12. #% Output ##

N Cycle RIG setup|
TRIG out | ON/OFF
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ARB

ARB-E i1 P B I

filF: ARB #i5, bFFHHa %% %L Start 0, Length 100, Scale 327

fil t 1. % ARB, Built in
(F4),Math(F2), %%

Select (F5)

50Q —

= 2. % Start (F1), 0 + =l =2

Enter (F2), Return

3. 1% Length (F2), 100, =
Enter (F2), Return -
4. %% Scale (F3),327, TE . . .
Enter (F2), Return, mam @ @ @
Done (1) I T
7 ARB B8, 390, Huhik 40, %cds 300
it 5. 1% ARB, Edit (F2), “ear | Font |
= Point (F1), Address

(F1)

6. #ed+ 0+ Ent olol - [~
(§5), Re’curnn “
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ARB—¥ 04k

7. % Data (F2), 3+0+0,

Enter (F5

PRI AR AT

17 ARB 3%, #hn4k, #uht: %04 (10:30, 50:100)

ot

ARB-i t F 73

. % ARB, Edit (F2),

Line (F2), Start
ADD (F1)

. 7% 1+ 0+ Enter

(F5), Return

. % Start Data (F

+ 0, Enter (F5),
Return

. 1% Stop ADD (F3),

+ 0, Enter (F5),
Return

. % Stop Data (F4),

+0+0, Enter F5
Return, Done (F5)

T [
Start ADD

(T

Slart Data|

Stop ADD

Stop Data

#-F: ARB B, #ith ARB ¥, Start 0, Length 1000

i

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

Enter (F5), Return

> i
Return

ARB-%i i N IR{EH

%17 ARB #3%, finth N /X134, Start 0, Length 1000, N %, 10

1. 1% ARB,Output(F6)

2. 1% Start(F1),0+Enter =S “Ener |
(F5), Return(F6)

> ﬁngth(F2),1+0+O,

Enter(F5),Return(F6
)

4. ¥ N Cycle (F4)

5. $i Cycle(F1),1+0

6. 1% Trigger(F5),fil &k
—
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PRI AR AT

ARB-#i HH TEBR X AE A

#1-F: ARB #E3, Hirth N K&, Start 0, Length 1000, f/E¥F TG R 1K

ARB-4i H Fric

. % ARB,Output(F6)
. 1% Start (F1),0 + =8 .

Enter (F5),

Return(F6)

. 1% Length (F2), — . . .
1+0+0+0, Enter (F5), @ ‘ ‘

Return (F6) ﬁ [“rewrn |

. #% infinite(F5),

Return(F6)

#il-7: ARB #2:, firth 71, Start 30, Length 80

ot

1. # ARB, Output I

(F6), Marker (F3)

. % Start (F1), 3+0, G ’ ’
Enter (F5), Return e @

G S

. 1% Length (F2), 8 + =3 ‘ ‘
0, Enter (F5), Return ‘ ‘
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TH#=

A7fik
{5+ A0 P A7 SCHE#5

1. f% UTIL, Memory

(F1), Store (F1)

2. A ATk @
ECE N

¥, 4% Done (F5)

T HL
15 PHHCA A7 SCIE#5

1. 4% UTIL, Memory

(F1), Recall (F2)

2. g AT A ik 4 5T @

f#, %% Done (F5)
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S B

FH P AT LK SE B A X5 5 K AR 2% B D RE AN
A 1% 5% 2% . MFG-2000 32 RG% EHES, &2

A B AR B A S IR TR E Rk

H, fglhn: B HO USB

(1)#% UTIL 8.

(2)interface %4z,
(3) USB.
Level 1
Level 2
L _(5) | | |
level3 —[ GPB Ny~ USB | LAN | Rewmn ]
Level 4 Cloar UTIL -
Done Interface —
Level'S Retmn LAN menu
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B
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I
| I I I I |
[ Sine I Square ]:TriangIeI Pullse I Ralmp ]: Noise ]

Duty Width | SYM
% nSEC %
Return uSEC Return
mSEC
SEC
Return
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ARB—{i 7~

Horizon Vertical NextPageIBack PageIOverviewI Return ]
Start Low
Clear Clear
Enter Enter
Return Return
[ Length I High ]
Clear Clear
Enter Enter
Return Return
[ Center 1 Center ]
Clear Clear
Enter Enter
Return Return
Zoom in Zoom in
Zoom out | Zoom out
Return Return
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ARB—%i #5:

ARB

| | | | | |

[ Po|int 1 Li|ne 1 Co|py 1 CI<|ear IPro|tectI Return]

[Address IStartADDI Start I Start I All ]

Clear Clear Clear Clear
Enter Enter Enter Enter Done
Return Return Return Return
[ Data IStart DataI Length 1 Length I Start ]
Clear Clear Clear Clear Clear
Enter Enter Enter Enter Enter
Return Return Return Return Return
[ Return IStop ADDI Paste TOI Done I Length ]
Clear Clear Clear
Enter Enter Enter
Return Return Return
Stop Data [ Done I All I Done ]
Clear Return Done
Enter Return
Ret
il [ Return IUnprotect]

Done
Return Done
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ARB-N &

[ [ |

[ [ [
( Start I Length I Scale I W ave I Done I Return )

Clear Clear Clear
Enter Enter Enter Common
Return Return Return

Engineer
Medical
AutoElec
Select
Return
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ARB—1#1ifi

ARB

Save

| | | |

[ Start I Length IMemoryI usB 1 Return ]

| | |

Clear Clear Select Select
Enter Enter Return
Return Return @

New Folder

Enter Char
Back Space
Save
Return

Enter Char
Back Space
Save
Return

7 T FRIE@ER> New Folder HAE MFG-22XX £ EA A,
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ARB—1H HY

ARB

Load

| | | |

[MerlnoryI U|SB I To :[ Done ]:ReturnJ

Select Select
Return Return

ARB-fi !

ARE

Chatpat

| I

[ Start I Length [ Dlatker 1 Fetarn ]

Clear Clear Start
Erter Enter Length
Retarn Feturn Fetwn
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WHI_(CH1/CH2)

|
| | | | | |
[ A|l\/| ]: Fi\/l ]: FS|K ]: Pi\/l 1 SL|JM 1 PV}/M ]

[ Source I Source I Source I Source 1 Source 1 Source ]

Int
EXT
Return

Int
EXT
Return

Int
EXT
Return

Int
EXT
Return

Int
EXT
Return

Int
EXT
Return

[ Depth I Freq Dev I Hop Freq IPhase Dev]:SUM Ampl]: Duty ]

% uHz uHz Degree % %
Return mHz mHz Return Return Return
Hz Hz
kHz kHz
MHz MHz
Return Return

[AM Freq]: FM Freq IFSK Ratel PM Freq ]:SUM FrquPWM Freq]

mHz mHz mHz mHz mHz mHz
Hz Hz Hz Hz Hz Hz
kHz kHz kHz kHz kHz kHz
Return Return Return Return Return Return
[ Shape I Shape Shape ]: Shape ]: Shape
Sin Sin Sin Sin Sin
Square Square Square Square Square
Triangle Triangle Triangle Triangle Triangle
UpRamp UpRamp UpRamp UpRamp UpRamp
DnRamp DnRamp DnRamp DnRamp DnRamp
Return Return Return Return Return

[ Return I

Return I Return :[ Return I Return I Return
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A 1_(Sine-DDS)

| | | | | |
[A;\AIATKIF;\AIFTKIP;\AIPSIK]

[ Source ]: Source ]: Source I Source I Source I Source ]

Int Int Int Int Int Int
Return EXT Return EXT Return EXT
Return Return Return
[AM Depth]:ASK Ampﬂ: Freq DevI Hop Frqu PM Dev IPSK Phase]
% mVPP uHz uHz % Degree
Return VPP mHz mHz Return Return
Return Hz Hz
kHz kHz
MHz MHz
Return Return
[MOD Time] ASK RateIMOD Time| FSK RateIMOD Time| PSK Rate]
USEC mHz uSEC mHz USEC mHz
. Hz mSEC Hz mSEC Hz
Return kHz Return kHz Return kHz
Return MHz Return
Return
[ Shape I Return :[ Shape ]: Return I Shape I Return ]
Sin Sin Sin
Square Square Square
Triangle Triangle Triangle
UpRamp UpRamp UpRamp
DnRamp DnRamp DnRamp
Return Return Return

F: BETHRENTE RE BT L FE Sine-DDS 1 # T &E.
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P H1l_(Sine-ARB)

Fi\/l ]: FSIK ]: PII\/I ]: PVi/M
[ Source I Source I Source :[ Source ]

Int

Int Int Int
Return EXT Return Return
Return
[Freq Dev]:Hop Freq]: PM Dev ]: Duty ]
uHz uHz Degree %
mHz mHz Return Return
Hz Hz
kHz kHz
MHz MHz
Return Return
[ FM Freq IFSK RateI PM Freq IPWM Freq]
mHz mHz mHz mHz
Hz Hz Hz Hz
kHz KkHz kHz kHz
Return MHz Return Return
Return
Shape [ Shape ]: Shape ]
Sin Sin Sin
Square Square Square
Triangle Triangle Triangle
UpRamp UpRamp UpRamp
DnRamp DnRamp DnRamp
Return Return Return

[ Return ]: Return ]: Return ]: Return ]

vE: MIIREATE RE BIEH EHE Sine-ARB 1 DI #E.
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|
| | | | | |

[Source]: Type :[ Start :[ Stop ]:SWP Time| More ]

I I I I I I

Int Linear uHz uHz mSEC Span
EXT Log mHz mHz SEC e
Return Hz Hz Return mHz
kHz kHz e

MHz MHz MHz
Return Return Return

Trigger uHz
Return mHz
Hz

Return kHz
MHz

Return

Marker

Freq

uHz
mHz
Hz
kHz
MHz
Return

ON/OFF
Return

Return
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ik RN PRAEFE

| I I I I |

[ Cycles ]: Infinite ]: Phase ]: Period ]:TRIG Setup]: Return ]

| | |

Clear Clear UuSEC 1 Int
Cyc Degree mMSEC
Return Return SEC EXT
Return Rise
Fall

Return

Manual

Trigger
Return

Delay

nSEC
uSEC
mSEC
SEC
Return

TRIG out

Rise
Fall
ON/OFF
Return
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ik -1 T4

B urst

G ate
Polarity Phase I Return ]
Pos Clear
Neg Degree
Return Return
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UTIL_(22XX)

[ Memory I InterfaceI Cal. 1 System I Dual Ch. I Counter ]

| | | | | |
[ Store I uUsB ISeIfTestIHardCopyI Freq CplI State ]

ON
OFF
Return

Done
Return OFF

Offset

uHz
mHz
Hz
kHz
MHz
Return

Radio

. Enter
Return

[ Recall I LAN I Solfware ILanguageI Ampl Cpl ][ Gate Time]

Done - English OFF 0.01 sec
Return DS on 0.1 sec
Return Return 1sec
10 sec
Return
Select
Return

[ Delete I Return I Return I Help ITrackingI Return ]

Done Select OFF

Return Return On
Inverted
Return

—

Delete ALL [ Beep ISyncInt
Done
Return .
(e | v
Return

—
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LA

Z

I
[ Remote I Config I Done I Return ]

AutolP

2 0
S o

IP Addr

Done
Clear
Return

NetMask

Done
Clear
Return

GateWay

Done
Clear
Return

Done
Return

HostName

Enter Char
Done
Return

Done
Return
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[ [ [ [
[Power ONIDis Options| Sync OUT | Return ]

Last
Default
Return

A

OFF CH2
ON CH1 Mark
CH2 Mark

Return

Contrast

i

%
Return

l Return
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UTIL_(21XX)

UTIL

I
| I I |
[ Memory ]: Interface ]: Cal. ]: System

| I | |

Store :[ uUsB ISeIfTest]:HardCopy

—

—

Done
Return
[ Recall :[Baud Rate:[ Solfware ]: Language]
Done 9600 English
38.4Kk eturn
57.6k
r
Return Upgrade
Select
Return
[ Delete :[ Return :[ Return ]: Help ]
Done Select
Return Return
Delete ALL Beep
Done
Return
Low
Middle
High

Return
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CH1/CH2

CH1/CH2

| | ®
[ Load I Phase IDSO Link]
50 OHM 0 Phase CH1
High Z Sync Int CH2
Return Degree Search
Return Return

VE: FRICOA R MEG-22XX & 71IHL 884 DSO-Link.

Pulse/RF

| @ | ©
[ Load I Phase IDSO Link]
50 OHM 0 Phase RF
High Z Sync Int Search
Return Degree Return
Return

A ARC@OALTE RFE {218 6 Phase ThEE. tnid @ALTE Pulse {E1E 6
DSO-Link Thfg, RF {518 R 5 MEG-22XX £ 4§44 4 DSO-Link.
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CH1/CH2 ifi&
MFG-2000 % 41) 2 18 18 bR {5 5 A A A A8 it 2 B 06 2005 0o d a3k 4T
A RIE R .

Ny

PiE S|

Panel Operation 1. #% CH1 B{ CH2 & 21xx
CH1/CH?2 #. 22xX

2. PORFENEIE R DARIG KA S, AR POEEN

W AR, CH1 Btik#F

FREG 1.000000000 kHz
AMPL 3000 V¥pp |Phase 00 °
DC Offset 0.000 Voo

PR
MFG-2000 A] DA% S Fidm i T IESZ 0, Tk, = F ik Bk, bk
TR 5 987

BB IETXIK

TH AR e 1. 4% Waveform #
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FREQ 1.000000005 kHz
AMPL 3000 Vpp |Phase 0.0 °
DC Offset  0.000 Voe

Square Triangle Pulse Ramp Noise

i

ZHRE 3. ZWE the Load/Frequency/Amplitude/DC
Offset/ Phase Z%{,15% 83 -88 Il.

2. 1% F1 (Sine)

BEETTI

TR A 1. % Waveform %

FREQ 1.000000005 kHz
AMPL 3000 Vpp |Phase 0.0 °
DC Offset  0.000 Voo

! Square ‘ Triangle |

ZHWE 2. {% F2 (Square)BE — 77

3. 1% F1 (Duty)¥ i 7S48 DUTY
FUALH &5 S SRR
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FREQ 1.000000000  kHz
AMPL 3000 vpp |Phase 00 °
DC Offset  0.000 Ve

DUTY 50.000 %

I Return |

4. PRI AT BREEHK
e a7 B ER]
Ve .

b, i AT 4

0JOXOJO,
(0JOXOJO,
OO0

i F2~F5 ik A13E

& o 25 i 0.01%~99.99% (SR T4

R ) BEE)

5. #¥E theLoad/Frequency/Amplitude/DC
Offset/ Phase 4§, 1§ F 83 -88 L.
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THIBR 3R 1. % Waveform %
FREQ  1.000000005 kHz
AMPL 3000 Vpp |Phase 00 °
DC Offset 0.000 Voe
2. #% F3(Triangle) g — ikt
W
FREQ  1.000000000  kHz
AMPL 3000 Vpp |Phase 0.0 °
DC Offiset 0.000 Yoo
SHE 3. € the Load/Frequency/Amplitude/DC
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B E ki

TR B4 1. % Waveform %

FREQ 1.000000005 kHz
AMPL 3000 Vpp |Phase 00 °
DC Offset  0.000 Voo

|4—1/FREQ Hi%

! Square Triangle ‘ Pulse | Ramp I Noise V

2. 1% FA(Pulse) Bl — Mk b

ZHRE 3. ¥ F1 (Width) 86 T 50 Widlh -@
1Ak )ik 9 2 B2 5%

FREQ 1.000000000 kHz
AMPL 3000 Vpp |Phase 0.0 °
DC Offset  0.000 Voo

WIDTH 500.000 uSec

"usec | msec |

4. PR TR E A
a, 15 FA 77 i B T 3 e oJoJo

®

b, 3 BT e aSsoJole)
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I F2~F5 e FAH N AT s

G,

& Jok 5 P 9 =20ns (2R T4
HU AR 1) 5 € )

5. EE the Load/Frequency/Amplitude/DC
Offset/ Phase Z%{(,157%& 83 -88 L.

BEEPRN

R e 1. % Waveform %

FREQ 1.000000005 KHz —
// \\

AMPL 3000 Vpp |Phase 00 ° i Pl P
DC Offset 0000 Voo P \ /

L N

[—1/FREQ— i

Sine Square Triangle | Pulse Ramp Noise

2. % F5 (Ramp)fil & —/h e

SR E 3. % F1 (SYM)¥MERLT 2 8w
F4L ) SYMM 250745 5%
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4. PR T E RN

FREQ 1.000000000 KkHz
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SYMM 500 %

a5 FI 7 1o B i mT U e
b, f F A4

2 F5 (%) Hfe% AL

KRR IS 0%~100%

. B E the Load/Frequency/Amplitude/DC

Offset/ Phase 4§, 15 F 83 -88 L.
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GUWINSTEK MFG-2000 % 5|14 ] Fift

BEE MR

AR B E 1. % Waveform 4

FREQ 1.000000005 kHz

AMPL 3000 Vpp |Phase 00 °
DC Offset 0.000 Voe

[ —— | ——— | (———| (—
Square Triangle | Pulse Ramp

2. % F6 (Noise)

AMPL 3000 Vep |
DC Offset 0000 Voo

SR E EL5E the Load/Amplitude/DC Offset 44, 1% & 83 -
86 1.
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GWINSTEK i
BT
THIAR A 1. #% CHI1 8 CH2 5% 21XX
CH1/CH2 #.
FREQ 1.000000000  kHz
AMPL 3.000 Vpp | Phase
DC Offset  0.000 Voo
Phase | DSO Link |

SHRE 2. PENBOE. AR IEIE 5, 2

Fl(Load) , #ALLT .

FREQ 1.000000000 KHz
AMPL 3.000 Vpp |Phase 00 °
DC Offset 0000 Yoo

|-d—1,-"FF:EI.Z.T—D1 5 .

oo | Highz | T Return |

3. % F1(500HM) &k F2(High Z) 23 % &
Load IR/,

“Highz |

A

e BELINH I 2 2 50 BRARK) 2 1%
A[{E UTIL B AlE 2| & NMlEE R Load B EIRE.



GUWINSTEK MFG-2000 % 5|14 ] Fift
BB
TR AR 1. % FREQ/Rate
2. (T8 DA FREQ S HUK AR
FREQ 1.000000000 kHz

AMPL 3000 Vpp |Phase 0.0 °

DC Offset 0.000 Yoo
ZHEE BY I & Ay A

a5 P 7 1o B Rl e L
b, fi F A4

Bt F2 ~F6 i 540 B BAA .
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9 [l Sine wave 1pHz~320MHz(max)
Square wave TuHz~25MHz(max)
Pulse wave TpHz~25MHz(max)
Ramp wave TpuHz~TMHz
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BN E

THIHR 3 AE 1. % AMPL %

2. MFSEE DA AMPL S 501548 5

Cxll | FREQ 1.000000000  kHz

AMPL 3.000 Vpp |Phase 0.0 °
DC Offset 0.00 Voo

DCoffzet

}4_1,-'FF:EI::|_p1 i
BHWE 3. WA H A
a, 81 77 m) g e mT 1 gt OJO)
O
b, 15 i # . OO
F2 ] ! F6

& 50Q load High Z

Ju 1mVpp~10Vpp  2mVpp~20Vpp
<K 2 Vpp, Vrms, dBm

&5
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WEHNRE

THIHR A 1. #% DC fim & 5t

2. L TZHE I Ab ) DC i B 2 Kok A=

cill [FRE@  1.000000000 kHz
AMPL 3000 Vpp |Phase 0.0 °
DC Ofiset 0.00 Yoo

DCoffset

j4—1/FREG—| i

SRR E 3. PiFh s AT B RN @
a, 5 FH 77 [m) g B8 mT 1 e
b, {4 FH £ k.
0]
0JO
(0O
OJOXQ)
% F5 (mVDC) 8% F6 (VDC) %k e
i P .
& 50Q load High Z
Ju +5Vpk +10Vpk
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GYINSTEK TN
W EARNL
THIAR A 1. 4% CH1 8¢ CH2 5% 21XX
CH1/CH2 . 22XX
FREQ 1.000000000 kHz
AMPL 3000 ¥pp |Phase 0.0 °
DC Offset  0.000 Voo
[4—1/FREQ—m] i
" Phase | DSOLink |
2. AABLIBERE. W FRAH NI IE 5, % F5(Phase) .
FREQ 1.000000000 kHz
AMPL 3000 Vpp |Phase 0.0 °
DC Offset  0.000 Voo
f 'Phase i Sync Int / f Degree Return |
ZHRE 3. PP AT BB R

O

a, Mo 7 1 T R e L

B
i

b, {8 FH K6t

QOO0
OO0
@000

&7
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% F5 (Degree) 1EHAH B HLA7.

& HE AR 52 S THTAT 7 AR P R
AT EIE AL B T
CH1/CH2 HIfi [ B %
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RF @ iH

MFG-2000 R5IHLEsA 2N diE i, AR 7 il E A4 gens fek
ITBEE RS, RE W% Sine-DDS M Sine-ARB, i # [IRFER A
[, xR RIS B A E . Sine-DDS Y # f # 320MHz I 5% 47 %
it o

P RF R

THIAR AR 1. ¥ Pulse/RF ##i%#% RF.

2. WP EIE A ARG MG B, ORI

2.

75T BB s T, RF BOE .

| FREQ 1.000000000 KkHz
AMPL 100  WYop |
DC Offset 0000 Yoo

BCE IE5L B

T AR e 1E 1. % Waveform ##. avatom
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GYINSTEK

- MFG-2000 # 5| FH F it
| FrREQ 1.000000000 kHz
PR A S N
DC Ofiset  0.000 Yos

SHWE

2. ¥ F1 (Sine-DDS)BI# Sine-  [EREEY((F1 )

DDS # 8#% F2(Sine-ARB) ] me l
% Sine-ARB . S i

3. WJE the Load/Frequency/Amplitude/DC

Offset FIME, 15H 95-99 T1.

A

Sine-DDS, RF il Difit 5 AM,ASK,FM,FSK,PM,PSK. #i
#% |} 160MHz (MFG-2XXXMF) / 320MHz (MFG-
2XXXMR).

Sine-ARB,RF i ThsH FM,FSK,PM,PWM.Hi# I [RAK

5SS RAEK 2 CHL M.
B
AR R AE 1. % Waveform %,

90

| FREQ 1.000000000 kHz
AMPL 100 vep |
DC Ofiset  0.000 Yoo




GYINSTEK i

2. % F3 (Square) B /7. W

SHUE 3. 1% F1 (Duty). i +Z40% 1
KO 5 25 LB O ST

" | FREQ 1.000000000 KkHz
AMPL 100 ¥pp |
DC Offset 0.000 Yoo
DUTY 50.000 %

= J
Return

4. W7 TR E RN OO
a8 77 Mg s mT i i O
0XOJO,
b, i B . ®
% F2 (%) #EH% A7 7
& 52 LL 3 0.019%~99.99% (2B T~ 24§ 4

HRIFBEE)

5. &€ the Load/Frequency/Amplitude/DC
Offset [I{H, iEH 95-99 .

BB K
T A e 1R 1. % Waveform .
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| FREQ 1.000000000 KkHz
AMPL 100 WYep |
DC Offset 0.000 Yoo

2.
| FREQ 1.000000000 kHz
AMPL 100 VYep |
DC Offset 0.000 Yoo .
WIDTH 500,000 uSec
SHWHE 3. #% F1 (Width). i F2HE 1 S

Ak ik 58 P 2 K AR .

| FREQ 1.000000000 KHz
AMPL 100 VYep |
DC Offset 0.000 Yoo
WIDTH 500.000 uSec
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A

BEE RN

GUYINSTEK HefE
4. WFR 7T B E K
a, i FH 7 m) g B ] I e £l
b, 5 F 07k
5 F2~F5 1643841 B BA “hsec S
(F2 ) F5
ik by v P S el =20ns (32 R T 4R
115 7€)

5. W€ the Load/Frequency/Amplitude/DC

Offset FI{H, 1H5H 95 -99 .

TR 3 R

1. $% Waveform %2,

| FREQ 1.000000000 kHz
AMPL 100 W¥ep |
DC Offset  0.000 Yoo

2. 4% F5 (Ramp) B2 A1 “Ramp |
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SHWE

MFG-2000 # %I/ F F-fift

"I |rREQ 1.000000000 KkHz
AMPL 100 Ve |
DC Ofiset 0.000 Yoo
SYMM 500 %

Return

. 45 F1 (SYM). ST 20 14k

HIXTAREE S5 .

' | rREQ 1.000000000 KkHz
AMPL 100 vep |
DC Offset 0.000 Yoe
SYMM 500 %

"Return |

. PR AT R E R (0O

a, {8 77 Ir g sl m] 1A e OJO) .

0JoJO)

b, {8 FA % - . O

¥ F2 (%) 1% HApL r——
Ko B L Y 0%~100%

. W& the Load/Frequency/ Amplitude/DC

Offset HI1H, 15& 95 -99 1T



GYINSTEK i

T M 7E
T MR 1. % Waveform ##.
T
AMPL 100 vpp | T_
DC Offset 0.000 Yoo
L Dicoffzet
j—1/FREQ—m]
2. % F6 (Noise) Bl M i1
ZHKE 3. % the Load/Amplitude/DC Offset [{I{H, i&
F 95-99 1.
BB TIE
[iapE3(E 1. % Pulse/RF %#.
"' |FrEQ 1.000000000 KHz
AMPL 1.00 vpp

0.000 ¥oo

DC Offset

"DSOLink |
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MFG-2000 # %I/ F F-fift

SHWE

2. EINBUE. EFAHN BB )G, %
F1(Load) .

r y
Load

" |rREQ 1.000000000 kHz
AMPL 100 Voo
DC Offset  0.000 Yoo

“Soomm | Highz | T Return |

3. ¥ F1(500HM)&k F2(High Z) % % &
Load K/,

High

155 ELESH 1 B2 4 50 B4R 2 f%. ATAE UTIL BLAT 5 3%
ANEIE ) Load W BARE.

96

1. ¥% FREQ/Rate ##.

2. N ZHOE IR S H A .

RE_ | rREQ 1.000000000 KHz
AMPL 100 vep |
DC Ofiset  0.000 Yoo




Gunstek oan

SHWE 3. PR A E KN
a, 1t FH 75 10 e T A e

b, f F A4

I F2~F6 1EHEAH R FLAL. L

Crz)
& JuE  Sine wave TpHz~320MHz (max)
Square wave TuHz~25MHz(max)
Pulse wave TuHz~25MHz(max)
Ramp wave TuHz~TMHz
WEIRE
IR EES (2 1. % AMPL #.

2. MLFZEUE AL 1R S AR
| FREQ 1.000000000  KHz

AMPL 100 Vpp

DC Offset  0.000 Yoc
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GYINSTEK

SHWE

MFG-2000 # %I/ F F-fift

3. PRI AT E I KD

a, (0 17 ek s T i el @

b, il A 47 8. ==
@ 0}0)

It F2~F6 1% 4% AH B B ~ s
CFe)
A 50Q load
B TmVpp~10Vpp  2mVpp~20Vpp
AL Vpp, Vrms, dBm
WEHMRE
TR AE 1. $% DC Offset .

98

2. T ZHOE AR A% 2 58

"' |rrEQ 1.000000000 KkHz
AMPL 100 vep |
DC Offset 0.000 Yoo

f my¥DC e



GYINSTEK

SHWE

3. PR AT E I KN

23 (B

a7 1 e T R e L
b, f F A4

$% F5 (mVDC)&k F6 (VDC) i

I
Zﬁﬁ 50Q load High Z
v +5Vpk +10Vpk
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Pulse j@i&

MFG-2000 Z5IML3sH 2 M EEHt, HAEREE 7 @EiE A gext Hik
(iR ot Y

BERERK TR

T 5 1 1. 4% Pulse & Pulse/RF # 4 21xx
P lse. Pulse/RF
" 22xx

2. WEHFOBIE AT DRI A OB E, T ARME
LA,

T REREERT, &5 Pulse.
21xx KA 22xx R AT

| Pulse [FREQ  1.000000000  kHz —
AMPL  1.000 vep Phase 0.0 °

DC Offset  0.000 Voo

DUTY  62.000 %

PULSE | FrEQ 1.000000000 kHz
AMPL 2500 ¥pp |Phase 0.0 °
DC Offset  0.000 Voo

ZS Pulse (Sl B hr BAE 21xx Fl 22xx &IN5
BIARE, FEuE bl 22xx B .

BEE Bk L
Instead of setting the pulse width of the pulse, the duty of the pulse

can be set. The settable duty times depend on the leading&trailing
edge time settings, as defined below:

Pulse Duty Cycle = 100x#z/Mik % + Pulse J&}H
Pulse Duty Cycle < 100 (1-fz/)Mik % +Pulse i )

AR e fF 1. % Waveform 4 avelom
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FREQ 1.000000000 KHz
AMPL 2000 Vpp |Phase 0.0 °
DC Ofiset  0.000 Voo
WIDTH 500.000 uSec

o0ty | Width | Lead Edge | Trail Edge |

ZHRE 2. ¥ F1 (DUTY)AL TS50 4 DUTY
[¥) DUTY S84 5%

PULSE | FREQ 1.000000000 kHz
AMPL 2000 Vpr |Phase 00 °
DC Offset 0.000 Yoo

DUTY 50000 %

3. Wit AT B E H A @
a, {3 1 J7 0 S S P 1R
b, {5 2 6.
0
®
02020
o))

]

1% F5 34 % HAL. %

4. &€ the Load/Frequency/Amplitude/DC
Offset/Phase [, 1A 106 -110 1.
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& HAELETEE 0.019%~99.999% (52 MR T 24 B AT (1)
WIE)

B E ke 58 R

Jik b B JEE VS B R T b T /T A T A B A e () R R,
THTE

Jik 96 BZ = e/ SRV Ik 98 E

ik o 5 P <k of 8 - a0 SC VR bk 9 B2

ik R G R RE SN 50% b T+ BRIME 2 — > 58 8 IR 50% T BRI
E IR E], .

Period

90%

X, 90%

tPulse Width 4

:E 5: :E 5:
Rise time Fall time

T AR e 1. & Waveform #.

2. & F2 (Width). (T 246 - T ((F2

PULSE | FREQ 1.000000000 kHz
AMPL 2.000 Vpp |Phase 0.0 °
DC Offset 0.000 Yoo

WIDTH 500.000 uSec

Wwidth | nsec | usec | msec |
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SHWE 3. PR A E KN
a, 1 FH 75 10 e T e
b, f F A4

QOO0
OOOO
OO0

BIT F2~F5 Sk AR B B fir. ~ BB

4. W the Load/Frequency/Amplitude/DC
Offset/Phase H{H, 157G 106 -110 5.

& Pk o 5 1 = 20ns (SZBR T~ 24w 4%
HI15E E)

L L i AT I 18]

T bR AR 1. % Waveform ##.
2. {% F3 (Lead Edge).fr T-2 41 [yl (73 )

LA AT IR S HUR 7.

PULSE | FREQ 1.000000000 kHz
AMPL 2.000 Vpp |Phase 0.0 °
DC Offset 0.000 Voo

WIDTH 500.000 uSec

f nSEC uSEC I mSEC | f Return |
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3. PRI AT E I KD
a, i FHI 75 0 e s mT e g

b, A4 FH $0 7 4
@
0JO
(0JO)
OXOXC)
4. 83T F1~F3 Kk 50 R 5 pr . ~
C) ()

5. XA SN T R LA RSB IR,

6. IE the Load/Frequency/ Amplitude/DC
Offset/Phase HfH, i57%& 106 -110 5.

& BB =10nS (2R T 24 5 AT ik 5
{3 5E)
TS A [a] <0.625 x fik 55 5

BB K R T A

AR B AE 1. % Waveform %

2. % F4 (Trail Edge). £ T34
WA B S HE
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PULSE | FREQ 1.000000000 kHz

AMPL 2000 VYpp |Phase 00 °
DC Offisel 0000 Voo
WIDTH 500.000 uSec

f nSEC uSEC mSEC | f Return |

3. PRI A E KN
a5 Al 77 1va B i T i e L

b, f F A4

BT F1~F3 itk B B _

4. XA A R DA B RR.

5. &€ the Load/Frequency/Amplitude/DC
Offset/Phase 118,75 %& 106 -110 7.

& BUNEISITE = 10nS (2R T 24 5 SRR ik 58
{15 5E)
TS ] <0.625 x fik 5 5
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BE N

R R A 1. #% Pulse 5§ RF/Pulse . 21XX
22XX

FREQ 1.000000000 kHz

AMPL 2000 Vpp |Phase 0.0 °
DC Offset  0.000 Yoo
WIDTH 500.000 u3ec

SHBE 2. SUERHBEE SR A N IEIE A, 1%
F1(Load).

FREQ 1.000000000 kHz
AMPL 2000 Vpp | Phase 0.0 °

DC Ofiset  0.000 Yos

WIDTH 500,000 uSec

fiae
-::::! — i

“soonm | HighZz | “Return |

3. ¥ FI(G00HM)s Fa(High 2) %% |k
Load 11K/, -~
A\ B 2 50 OHM [y 2 £,

F7E UTIL B 218N lIE K Load BLEIRA.
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a=miES

THICEEAE 1. % FREQ/Rate .

2. LTS RS HAL .

FREQ 1.000000000 kHz
AMPL 2000 Vep |Phase 0.0 °
DC Ofiset  0.000 Voo
WIDTH 500,000 uSec

3. PRI A E KN
a,/f5 P 7 1 B T R T L

b, fi F Ay

Bt F2~F6 1 FAH S #p7

S(ENE| Sinewave  1uHz~320MHz(max)
Square wave TpuHz~25MHz(max)
Pulse wave  TpHz~25MHz(max)
Ramp wave 1TuHz~TMHz
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BCEEE

THIHR A 1. % AMPL %t

2. LT 240w AR I 2

FREQ 1.000000000 kHz
AMPL 2000  Vpp |Phase 0.0 °
DC Offset 0.000 Yoo

WIDTH 500,000 uSec

3. PR AT E D
a, fi F 77 ek o, AT 8 e 4
b, i FF 50 i e

QOO
OO0
OO0

it F2~F6 G F%HH N LA ]

(r2 ) ([Crs)
50Q load High Z
yu 1mVpp~10Vpp  2mVpp~20Vpp

<R }v2 Vpp, Vrms, dBm
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Gunstek e
WEAHMRE

THICEEAE 1. #% DC Offset 4.

2. KT SHE AL e S B 5.

FREQ 1.000000000 kHz T_
AMPL 2000 Vpp |Phase 0.0 °

DC Offset  0.000 Yoo
WIDTH 500.000 uSec {

T ] e e e

DCoffset

mvDC | wvDC

3. PRI A E KN
a5 F 77 1 B i T iR e L

9,

Mep e,
b, & 7 . SYoXo
©
0J0JO
®
1% F5 (mVDC) & F6 (VDC) ik “oe |
50Q load High Z
G +5Vpk +10Vpk
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BN
THIAR 1. 1% Pulse 8 Pulse/RF . P
22xx
2. FARLH B 5E M B AN O S, 4% F5(Phase) .
T R T
:)'4"(I)D'Ic":ltSBl l].lJl]l]Sl]l].\l;I]ImI] uSec L
LeadEdge 10 nSec !
[ 0’ Phase Sync Int | Degree Return
3. PR A E RN @
a, /M 77 1ea B T e
b, {8 F £ 4.
©
©
01020
(OXO)
% F5 (Degree) 1G5 AH M. FLAL.
& BENARLBEE Fr 1A PIMREE I R A -
HRTEE LB F
CH1/CH2 Mfir A $ A%
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PIEY OGN

FEARTES B R AR FAT T, Ber B i R Th &4 th LAIRBh 3L — 13 (41l
WZHFEED BIBORES . ALK EE<01% (Ampl>1Vpp) @EH T
MFG-2120MA MFG-2260MFA,2260MRA.

#RAE

} 1. MJE TR Power Amplifier BNC
M A S I\ — AN B

2. MJETHIHR Power Amplifier BNC
i VA ), PR SRR T B
MEHES.

& LA 884 5 DC-100KHz, ek N L
1.25Vpmax, HAHE I 1.6A, W35 20dB, &K
DI 20W.

Power Amplifier B IEH TAEMKH T AC FEH) IEh 46
N EH 21 L.

e TIERZE

WS LT ik, IF 0 ORAE A I A D3 T8ORE TAE T LR
A (B2 23, DA IR Dh 3R TBOR S RE T P sl Bl e & R
L LA X

m
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vout/vA (25°C, Freq=5Hz) «
12.3
EX
-1.030
1.03-  lout/A.
30
-12.30
AN N7y 327 Y .
RS TSR XA
A
lout/Arms- (25°C. RL=8.002. Sine) «
1.11
0.77
SHze 100kHz- 500kHz .

Freq/Hz-
RS TSR XA
Vout/Vrms: (25C, RL=8.00%, Sine) «
Sz T00KHz- 500K Froa/He

LETOR AN — MIREARKIE T, Yo MRS EESH R
A S F AR . BN KIRAEAS 5 BRI, UK S8RIEAE
ANy SRR e AR B ) AR AL DHRE S A NS 5 B R i
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GYINSTEK i
B, HAS S R S BB R RIS K, T OBCK #5 K

o VERETNEE, BT LUK DA RO AR B R MR (L5 A5 5 B AR A 4 1Y
REAM T — L IR
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»

b

Rty

Gl

MFG-2000 ZFMEE UG 5 KA =4 AM,
FM, FSK,PM F1 SUM i HIIIE . 8HIZTANE,
WHI S B REWLH AR, LRfr, R
WA AR, i ekoeh AR
AM/FM R JE . — B —FoEsiE, wis
W 5 P AT — N AR

WEAEL V] (AM) o 117
TEFE AM T .o 117
AM ZEIZ T ettt ee e es s e s e e s ee e reeeee 118
FTHITIER oottt 118
TBITETE oottt 119
AM BT oottt 120
TR oottt 121
BB (AMYTIFITE oo 122
ME AL A (ASK) oo 124
TEEFE ASK Tt 124
ASK ZEITIETE oottt sans 125
ASKEIEITZE ..o 125
ASK I L ..ottt 126
ASKITIZE ..ot 127
ASK T oottt enes 128
BT (FM) e, 130
FEFEATIR VT (FM) oot 130
FM ZET IR TE oottt nans 131
FIM BRIEITZR oot 131
FIVETEETE ottt eneseae 132
ITFEVINTETE et 134
ITZEARID oo 135
JELE (FMY TR oocvoe ettt 136
BIFEEEAE (FSK) oo 137
FEFE FSK U .ot 137

14
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FSKARIZIETE oot 138
FSKETIRITIR oot 138
FSKBEBRITIZR oo 139
FSK AT oottt 140
FSK I oot 141
FRALIR I (PM) e 143
SEBEFADLTE] (PM) oottt 143
PM ZEIRIEIE <ottt 144
PM ZEIRATIR .ottt 144
PM VETE oottt 145
IFZRAHNIETL <ot 146
ITIZEIMEL oo e 147
JEFE (PM) TR oottt 148
FHFS BT (PSK) oot 150
TRFE PSKABIH oo 150
PSK ZRIRIETE oot 150
PSK ZRIEATIZR ..o 151
PSK Y HIFHLL coveeeieeeeeeeeeeeeeeeee ettt 151
PSKITZE .ottt 152
PSK T .ot 153
FE B8 FE TR ] (PWM) e 155
T BE FE I oot 155
PMW ZRIRIE T oottt 156
PMW ZEIEATIZR ..ottt 156
PMW THITE T oot 157
PEFIBEIEITIR ..o 158
Bl = <O 159
PUM TR ..ot 160
E‘ﬁﬂﬁ%ﬁiﬂ(SUM) ........................................................ 161
TEREFII] (SUM) oot sessenne 161
SUM ZRIETETE oo 162
SUM BRIEZITZR oo 162
SUM TETE oottt sttt nesnn 163
ITZEAITETE <.t eeen 165
JATIIRTL ..ottt aenneens 166
TEFE (SUM) TR oottt 167
B AT e 168
FEBEFTIEBETR et 168
PEEATUETE LEITZR oo eeen 168
TR AIEE R ..o 170
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FATBEIN e 172
FIFEITTE] oot 173
FRITATIZE oo 174
FAFIB TR oot 175
FIKIF R LT, e 177
FEEEIKIE TR .o 177
JIRTHERRELIR <o 177
KT BB ATZR oottt 178
JITH R AEIR S oo 179
TEBB AT TE B <o 180
FERIHER BT I <o 181
JIKTE R ERE <o 182
JERTE R IR TE e 183
JEKIHTER ZETER .ot nnas 184
TR R BT LY e 185
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M

e AL 51 (AM)

AM P B AR R k. B IR S R H IR E A <. MFG-
2000 155 KA 2E AT DAV B B . Rt . I B R DA R N e A b
YR

Modulated Carrier
Waveform

Modulating
waveform

e AM ]

D S (2 1. #% MOD ##

2. 1% F1 (AM)

Crll | FREQ
AMPL 3.000 Vpp  Phase
DC Offset 0.00 Yoo

1.000000000 kHz

Type: AM
AM Depth: 100.0 % Source: INT
AM Freq: 100,000 Hz Shape: Sine

17
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AM ERER T

GED AM BB IERW TP BB BKiP e E
BB BRSO IE TR o AN RE AR FH e 7 0 1y
Pt FEIEFBPPIUAT, THEEFE AM P HIHE
X, SR REXHE. R REXH

. I

EFE— MR 1. 3% Waveform $# aveorm
W

2. 4% F1~F5 B DT ~

() Crs )

EPFE—AMEEW 3. AREEBEOERTS, #
SRER A AT s e r B Y
Y AM T 1ESZE, v, Mk, RN, R

RRp, AR

B KBRS BP POV LA K. BOABEIH N TkHz.

TR 1. SME—#BEBE, % AN
FREQ/ Rate #2

2. FLTZHUE AL AR S RO A=
3. T A e s ©

TR\ PR 020,
0]

oJoJc)

118



GYINSTEK il

4. % F2~F6 1 FHi %t T
Y I Carrier Frequency
1E5%3% TuHz~ 320MHz
aplid TuHz~25MHz
= TuHz~1MHz
wHE TuHz~TMHz
BRI 1 kHz

R il T
S5 R A BT DL P AT AR TR . MIEG-2000 F 8 1% B4 1E 5%
W, T, =, RN, TRNE . BOIABIE N IETZH .

TR A 1. %+ MOD %

2. % F1 (AM)
3. #% F4 (Shape)
4. % F1~F5 Ry ~

L[F1 ) L[F5]]

5. % F6 (Return)iR [F] 5 5 Return |

HE Ti % 50% i Lt
Rk 100% X FR
=Mk 50% X K
TRk 0% X B

19



GUWINSTEK MFG-2000 % 5|14 ] Fift

Cill | FREQ 1.000000000  kHz
AMPL 3.000 vpp |Phase Wﬁi
DC Offset 0.00 Yoo
Type: AM
AM Depth: 100.0 % Source: INT

AM Freq: 100000 Hz Shape: Sine

AM A
V1B TR A2 (AML A2 7] 88 2mHz~20kHz.

TR A 1. 4% MOD ##

2. 1% F1 (AM)

3. 1% F3 (AM Freq) e

4. N FPEIBRoR X AL AM SRS HOR AR 52

Crll | FREQ 1.000000000  kHz
AMPL 3.000 vpp |Phase Wﬁi
DC Offset 0.00 Yoo
Type: AM
AM Depth: 100.0 % Source: INT

AM Freq: 100000 Hz Shape: Sine
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5. TR EEE . © © O

FHE IO AM B
©

6. 1% F1~F3 R H _

Ju W AR 2mHz~20kHz
BRNAR 100Hz

R AR L
IR FEE A9 V80 0 15 5 1 d /N R AL A 2 1 L AR (LA 1 4L 2
AR)e WRDTEBL, TR EE AR VA T B T 1 B (A 2 b

THIAR AR 1. ¥ MOD %
2. % F1 (AM)

3. {i F2 (Depth) =)

4. LT EIY RN XIRALH) AM IR ESHE AR5

Crll | FREQ

1.000000000 kHz W_%
DC Offset 0.00 ¥oo

AMPL 3.000 Vpp  Phase
Type: AM

AW Depth: 100.0 % Source: INT
AM Freg: 100000 Hz Shape: Sine
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GUWINSTEK MFG-2000 % %1{# F Tt
5. ffiFH 7 ms A s e s O
THSMON AM VEFE O)
0JOJO)
6. 1% F1 (%)ik4% % HhL
bS] RIE 0%~120%
BRNTREE 100%
e B g 1 1) VR P T 10096, Han H AN ik +5V Y I6E
(10kQ 11#%)

L Sk B AR HIVR, B4 HAR B S T AR
MOD INPUT L+ 5V {55 L E#EH] . a0, anif
HIREE % BN 1009, T4 i KIE{E +5V, S/MEE
H-5V

WE (AM) 5

G KA SRR T AM SR N B SN TE . BRI A B

TR AR 1.

122

¥ MOD ##

1% F1 (AM)

1% F1 (Source)

1% F1(INT) 5 F2(EXT)i%$% ~
A (N .
1 Return J& A1 32 8



GYINSTEK il

HMERIR M TR ) MOD iy A\ i 524
SRS S

e T FE BRI R IR, B4R IR A R S THTAR
MOD INPUT L1+ 5V {55 B H] . Hltn, i
VAR FE 1L BN 1009%, A4 KIRAE A+5V, B/ MIEE
N-5V

Crll | FREQ
AMPL 3.000 ¥pp | Phase
DC Offset 0.00 Yoo

1.000000000 kHz

Type: AM
AM Depth: 100.0 % Source: II‘!T
AM Freq: 100000 Hz Shape: Sine
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& #2925 (ASK)

ASK A 1] FH T A TR0 T P (08 s P58 R ) o) i ) [) 2 50 JHL B+ 1S
o BREURAERR IR A RV a H— R 4T ASK I,
AR BB A . 788 F R ko B AN fe v e B ASK
e ASK B, KOG HH R Ekr 0. R RFIEEA ASK
il

5 |rREQ 1.000000000 kHz
AMPL 2500 ¥pp  Phase 00 °
DC Offset  0.000 ¥oc

(TTIVIY) —

Type: ASK
ASK Ampl:  500,0 mVpp Source: INT
ASH Rate: 100000 Hz

e
Return

P ASK T H
g ASK BT, Far H i A BRI BRI SR . TR(E A B B E .

AR e 1E 1. % MOD %

2. 4% F2 (ASK)

I |rrea 1.000000000 kHz
AMPL 2500 Vpp |Phase 00 °
DC Offiset  0.000 Yoo

Type: ASK
ASK Ampl: 5000 mvpp Source: INT
ASK Rate: 10,0000 Hz

"Return |
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GYINSTEK il

ASK Z I

ot BRNTE N IESZ Y . M s AN e AR 3k
TR ERAE 1. % Waveform 4

2. 4% F1~F5 s ~
) (=)

R(EAEE] PRI E523%

ASK F iR

BRBIARR S A 5. BN IR A 1kHz. AR
JERS, TriggerINPUT 155 1015 B s PRI IR . 29055 A8
R HCFE, S BRSSP, bR

TR AR 1. % FREQ/Rate 4L £ 4 %
2. P FSHE DAL FREQ S 40K 5%
EE | Frea 1000000000 kHz —I—

AMPL 2500 ¥pp |Phase 0.0 °
DC Offset  0.000 Yoo

Type: ASK
ASK Ampl:  500.0 mvpp Source: INT
ASK Rate: 10.0000 Hz
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GUWINSTEK MFG-2000 % 5|14 ] Fift

3. [ AT e s O @
E LN T ©
©J0JO
4. ¥ F2~F6 1of% ASK HiZ i — ——
iz Gz (o)
i I B
1E5Z % TuHz~320MHz
BRI 1kHz

ASK R

ERTEHIIEFE ISy 0.5Vpp. P EB TIN5 25 H oy 50% [0 73k . 1%
SMIBTEIY, TriggerINPUT {5 5 45 2 b F Rl AR . 2405 5
IR BT, RO 24 B A TR, U
.

TR A 1. #% MOD %#

2. 4 F2 (ASK) e
3. 1% F2 (ASK Ampl) =

4. AT BB RR XA H) ASK Ampl Z 40K A& 5
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5. A 75 ) AR AT R i £H s A
TR A N TR A

il
| FrEQ 1.000000000 kHz
AMPL 2500 ¥ep Phase 0.0 ° W
DC Offset 0.000 Yos
Type: ASK
ASK Ampl:  500.0 m¥Ypp Source: INT

ASHK Rate: 10.0000 Hz

6. 1% F2~F6 ik sl Al B

ASK #iiZ

ASK i 1l i OV~ KAH
LININ 0.5V

ASK F 2 k5 i S B R P52 B A 3 SR A

TR 3 R

1. &+ MOD

2. $ F2 (ASK)
3. 4% F3 (ASK Rate)
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GUWINSTEK MFG-2000 % 5|14 ] Fift

4. PLFPEIE RR X IBAL ) ASK Rate Z40HAF 7
| FrEQ 1.000000000 kHz

AMPL 2500 ¥pp |Phase 00 ° W
DC Ofiset 0,000 Yoo

Type: ASK
ASK Ampl:  500.0 mvep Source: INT
ASK Rate: 10.0000 Hz

Return

5. ffi 7 mEgA s e O
TSN ASK S
O)
06
6. 1% F1~F4 L ¥H0R Ao N R
(CF1 ) (F4 )
Ju ASK #i % 2mHz~1MHz
LI 100Hz
& R IR FEANERYE, ZA0 ASK AR i E
ASK JE

MFG-2000 ££52 N F1 4 ASK P8, ERIA NN HE ASK Y. ik e
#8 ASK JERS, i ASK Rate THEEWE ASK MR . LikFRAMTIER,
ASK 3% 5 J5 TR TriggerINPUT {5 5 (A — 5.

TR AR 1. 4% MOD #

2. {% F2 (ASK) ———
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GYINSTEK il

3. % F1 (Source)

4. % F1 (Internal)zk F2 ~
(External) &3 ASK J4 ey 2]
5. % Return iR [F]2Z
R Trigger INPUT iy 1A~ g e B A # e
I' |FREG  1.000000000 KHz

VIV —

Type: ASK
ASK Ampl: 5000 mvpp Source: INT
ASK Rate: 10,0000 Hz

AMPL 2500 v¥pp |Phase 00 °
DC Offset 0000 Yoo

5 0
Return
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PR ] (FM)

FM YT ER 330008 R0 R i 98 2EL o 280088 1140 B sl 50030 0 8 o 8 S FA) s L
A4k, 2{d ] MFG-2000 5, ST 2 i a B — i s =t .

Modulating
1 o . waveform
AT
AT %
/ \ /
\ / \ / |
N // N /’ il Modulated Carrier

N N U Waveform

W AN H] (FM)

P FM 5, Tt B L oy I ELA v L PR TS TR E

AR AR 1. 4% MOD

2. ¥ F2 (FM)

Crll | FREQ 1.000000000  kHz
AMPL 3.000 vpp |Phase

DC Offset 0.00 Yoo

Type: FM
FM Dev: 100.0 Hz Source: INT
FM Freg: 100000 Hz Shape: Sine

S o |~
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FM e
B FM 2RI BRI IE 320 . e A A R FHAVE 3k
TR ERAE 1. % Waveform 4
2. % F1~F5 8T ~
[ F1 ] [ F5 ]
] T WESZ, J7 0%, Bkrbik, &
b5

FM Z g

i | MFG-2000 i, #ii2e i 2k T s T AR nks . i A2 M
BRTHIEINRE, RHUR 522 E RS TR 3 2 5 S BT o
VRIS . 3 O 5 Tk A .

TR 3512 1. 1% FREQ/Rate S #F  2 —

2. W FEHE DA FREQ ZHUE 4+

3. AR RS OO O

B B N R AR
®
©
4. 1% F2~F6 LA R B e
(
BN & B AT ES
1E5%% TuHz~320MHz
J7 TuHz~25MHz
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Jok s TuHz~25MHz
=10 TuHz~1MHz
ERISIR 1 kHz

FM

(55 RAFREEREZ BRI IR . MEG-2000 F Py 355 18 il 9 T 0 466 1
RPN JTE Bkt IEF R (UpRamp, DnRamp). ERIAEILA
IE5Z .

AR AR 1. #&# MOD

2. % F2 (FM) e
3. 1% F4 (Shape)
4. 1% F1~F5 ¢ ~
() CFs J
5. ¥ Return iR [0] 3¢ B
HE J7 % 50% 7L
T 100% X}
=M 50% X Fi
R 0% X FK
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FREQ 1.000000000 kHz
AMPL 3.000 ¥pp | Phase WMM
DC Offset 0.00 Yoo
Type: FM
FM Dewv: 1000 Hz Source: INT

Hz Shape: Sine

FMFreq:  100.000
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GUWINSTEK MFG-2000 % 5|14 ] Fift

AR )
G5 RAE S ESZ AT FM I S Ei oM A

TR AR 1. 4% MOD #

2. 4% F2 (FM) =
3. 14 F3 (FM Freq) =

4. L TFPEIE RN X AL ) FM PR SRR AL

Crll | FREQ 1.000000000  kHz
AMPL 3.000 vpp |Phase WMM
DC Offset 0.00 Yoo

Type: FM

FM Dev: 1000 Hz Source: IN.T
FM Freq:  100.000 Hz Shape: Sine

. (R
5. fiFHJ7 Mg sk s O
FHEER N FM AR
© |
6. 1% F1~F3 L 40K ffr N - KN
CF1 ] (CFs ]
Ju A HR 2mHz~20kHz

BRASR 100Hz
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R

AR
AT A% A 200 5 R ) 3 PRI B K 2
THICEEAE 1. # MOD %

2. 1% F2 (FM)

3. 1% F2 (Freq Dev)

(2]

el

4. BB RN XA ) Freq Dev ZH0 AL 5

Cilkl | FREG

AMPL 3.000 ¥pp | Phase

1.000000000 kHz WMM

DC Offset 0.00 Yos

Type: FM

FM Dewv: 100.0 Hz

Source: INT

FMFreq: 100000 Hz

Shape: Sine

5. A% 5 1A B AT AT IR e AH el KL @.. @

TR NN 2

6. 1% Fl~F5 G AR AL

©JOXO]
OO0
OO0

-
) (EFs ]

¥ SIS T DC~Max Frequency
BRINRE 100Hz
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GUWINSTEK MFG-2000 % 5|14 ] Fift

P (FM) 18 il
AT RS T FM ORI A S E N . BRIA Y AR .

TR AR 1. 4% MOD #

2. % F2 (FM)
3. #% F1 (Source)
4. ¥ F1 (INT) F2 (EXT)i% 4% ~
VEhalb () CF2 ]
5. 1% Return iR [F]5¢ B g
AR M THEIR ) MOD i AN i /=
HMER MG 5
HFE WA R 8, B2 ek B S AR MOD

INPUT L1+ 5V 55 BRG] kS5 EH1ES S
SEReBl. Blhn, GRS R N +5V, B4 AT ks
ST RENN. SNBSS PR, (s
ANy BT 5 LTRSS (AT AT o A R AR 2
o

Cill [FREQ  1.000000000 kHz
AMPL 3.000 Vpp | Phase
DC Offset 0.00 ¥oc

Type: FM
Fi Dev: 100.0 Hz Source: Ir-!T
FM Freq: 100000 Hz Shape: Sine
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GYINSTEK il

BA% B (FSK)

FSK il Fi T 75 P/ B8 (B PGB A ) [ 2 B S
PR A AR SR TR Trigger INPUT L0152 P Pesi % B %
B KR A R R A R R B 4 TT R FSK IR, S
SRR S o 7 AR 8 R 70 ¥R FSK I, 7
FH PSR, 4656 PR 28 o A .

Carrier Frequency

———Hop Frequency

P FSK A H
24 FF FSK A RCINT, % I T8 0o P R A SR A2 L R R B b

TR 1. % MOD ##

2. i F3 (FSK)

Crll | FREG 1.000000000 kHz
AMPL 3.000 ¥pp | Phase
DC Offset 0.00 Yoo

Type: FSK
FSK Rate: 100000 He Source: INT
Hop Freq: 100.000000 Hz
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GUWINSTEK MFG-2000 % 5|14 ] Fift

FSK # I
45 BRI A ESL I o M7 AN RS AR 3R

AR B 1. 1% Waveform %

2. 4% F1~F5 i3RI I T ~
) =)

JE I 1E5Z0, 9%, #R, ko
e
FSK # A%

B KBRS P BTCA R e BONBBINFRIE N 1kHz, S FEHME
PRI, TriggerINPUT {5 5 BU{5 5 H P2l AR . 2405 5 82
AP, BRI A SN e T, S R .

T B B 1 1. % FREQ/Rate LML 77—

2. MFSEE DA FREQ S 30HA4r

3. fH AT EEdE s O OO @
EL LN Vet
OO6 _
=

4. ¥ F2~F6 i $% FSK #iz ety [

Cr2 [[ F6 ]]
1E5%0% TuHz~320MHz
Wi TuHz~25MHz



GYINSTEK

FSK Bk ERAZ

ikl
R TuHz~TMHz
ok i TuHz~25MHz
BRINATR TkHz

ERABER S04 100 Hzo PR TR 5 2% E ol 50% [ 7% . 6 4%
HMURRS, TriggerINPUT 15 5 HIME 5 HFEH LR . BE 5N
WHRAC P, B AE S N PR, kRS

AR 1

1. % MOD %

2. 1% F3 (FSK) -

3. % F2 (Hop Freq)

4. PRI RS XIS AL K] Hop Freq Z4UR 485

Crll | FREQ 1.000000000 kHz
AMPL 3.000 Vpp | Phase
DC Offset 0.00 Yoo
Type: FSK
FSK Rate: 10.0000 Hz Source: INT

Hop Freq: 100.000000 Hz

5. 7 R e s O C

FHES A N BRER AR ©
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GUWINSTEK MFG-2000 % 5|14 ] Fift

6. 1% F1~F5 WL i ~
() (CFs )

E5Z % TuHz~320MHz
yaplid TuHz~25MHz
wH TuHz~TMHz
bk i TuHz~25MHz
NN T ES 100Hz

FSK 4%

FSK 5 et 1 52 i B0 Bk R A (R B34

AR AR 1. #&# MOD

2. 4% F3 (FSK) =S
3. $% F3 (FSK Rate) (“Fekae |

4. N FPEIBRoRIX AL FSK Rate 240k A2 5

Crll | FREQ 1.000000000 kHz
AMPL 3.000 Vop |Phase
DC Offset 0.00 Yoo
Type: FSK

FSK Rate: 10.0000 Hz Source: INT
Hop Freq: 100.000000 Hz
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5. A [ B AN R A e A B K
FHERL N FSK A%

6. 1% F1~F4 S H% A e e
() ()
o[ FSK 4% 2mHz~1MHz
BN 10Hz
e USRI AMBIR, 240 FSK AR % E

FSK Y5

MFEG-2000 %52 W38 A1AMNE FSK 5, BRI FSK Y. 241k £ N
FSK 5, f# ] FSK Rate THAE W B FSK MUK . ik F AN IR,
FSK 4% 5 J5 i TriggerINPUT 15 5 FIHE —31.

TR 1. 4% MOD ##

2. 4 F3 (FSK)
3. 1% F1 (Source)
4. 1% F1 (Internal)zk F2 ~
(External) iz £ FSK ¥ ey 2]
5. % Return iR [F] 32
R Trigger INPUT 3ty /N B8 % B4 1Ak 1
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142

MFG-2000 # %I/ F F-fift

Crll | FREQ 1.000000000  kHz

AMPL 3.000 vpp |Phase

DC Offset 0.00 Yoo

Type: FSK

FSK Rate: 10.0000 Wz Source: INT

Hop Freq: 100.000000 Hz




GYINSTEK il

FAALIAH (PM)

X AL, AL H R T RO B TR g . SR T SR
I —Fpi e, A PM, K2 EMHRE. AN R
FF kX S PM RIS . 8 PM, OGP Ak R
.

Modulating
il waveform

\ ) Modulated Carrier
U Waveform

EREAHALYE S (PM)

HePE PM 5, IR EGR L f H R AR A i B A DE .

TR AR 1. % MOD 4

2. ¥ F4 (PM)

Crll | FREQ 1.000000000 kHz
AMPL 3.000 vpp |
DC Offset  0.00 Voc

Type: PM
PM Dev: 180.0 * Source: INT
PM Freq: 100,000 Hz Shape: Sine

P [ [ | (|
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PM iR
B PM Uk BRI R IE LY . e U AN Be AR 3k
AR B 1. 1% Waveform %
2. % FI~F5 v ~
(CF1) Crs)
i SR A IETZ%, 7%, Bk, &
b5
PM Z AR
BRI R SRR G <. BOAEEAIE N 1kHz.
T b RAE 1. 4% FREQ/Rate HEFEHIE /7 oo

2. S FZHE ALK FREQ S 3048

e B

4. 1% F2~F6 4R fir ~
F F6

1E5Z % TuHz~320MH
Vib)d TuHz~25MHz
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GUWINSTEK
kst
=
Rk
BRINATIR

PM I

R

TuHz~25MHz
TuHz~1MHz

TuHz~1MHz
1 kHz

=5 R SRR N RN AN SR . MEG-2000 (1) P9 3558 1l T 03 1
SR T Wk IEARNE (UpRamp, DnRamp) . SKIAE LA

1E5%9%
T A e 1R 1. % MOD
2. 1% F4 (PM) o
3. 1% F4 (Shape)
4. % F1~F5 e - B0
) ([Crs)
5. ¥4 Return & [A3Z #
R ViR 50% 5L
LB 100% XFR
=MW 50% XK
TR 0% *FFR
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Crll | FREQ 1.000000000 kHz
AMPL 3.000 Vpp | WMM
DC Offset  0.00 Yoo

Type: PM

PM Dev: 180.0 *° Source: INT
PM Freq: 100000 Hz Shape: Sine

AR il P
B E RS REZ T FM 11 P 35S H ) 5«

TR A 1. 4% MOD ##

2. 1% F4 (PM) em |

3. fi F3 (PM Freq)

4. L FPEIERoR X IAL ) PM SR S HoR AL 5

il | FREQ 1.000000000 kHz
AMPL 3.000 Voo |
DC Ofiset  0.00 Yoo

Type: PM
PM Dev: 180.0 * Source: INT
PM Freq: 100000 Hz Shape: Sine
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6. T F1~F3 kB H sfr

R

izd
P~

()

Crs )

0. [ ) A % 2mHz~20kHz
LN E S 100Hz
AR

SIES v SR LM L TR S S ON TR

A R A 1. 4% MOD ##
2. 4 (PM) e
3. ¥% F2 (Phase Dev) Phase Dev
4. PLT TR BoR X84k ) Phase Dev 28054 =
Cill | FREQ 1.000000000 kHz
AMPL 3.000 Voo |
DC Offset  0.00 Yoo
Type: PM
PM Dev: 180.0 ° Source: INT
PM Freq: 100000 Hz Shape: Sine
R
5. {7 R E s O O O
FHERL I NI 78 O]
0J0XO0,
ONORD)
6- Tﬁ Fl ii%%*ﬁ'fi%’fﬁ Degree
vt HHAL AW A% 0~360°



GUWINSTEK MFG-2000 % 5|14 ] Fift

LN EEDA 180°

W (PM) T I E
E5 RS T EM U 9 SN R . BRI U

TR AR 1. 4% MOD ##

2. 1% F4 (PM) Tem
3. % F1 (Source)
4. # F1 (INT)sL F2 (EXT) ik #% ~
VEpalb CF1 ) Cr2 ]
5. % Return i [7] 3¢ H i
AR MG B MOD i\ sl /7~
O LR RS
HE W SR B AN IR H U5, HR2 A B AR MOD

INPUT L1+ 5V {55 BRG] kS5 1E S 8
PR, Blhn, G SRS ELE N +5V, B4 AT R
LT RERIUR. JNTES B EAE, W ik
AN TS 5 HE PR 2 (U AR B 2 AR 2
To



GYINSTEK

R

AMPL

DC Offset

FREQ  1.000000000 kHz
3.000 vpp
0.00 Yoo

Type: PM

PM Dewv:

180.0 *° Source: INT

PM Freq:

100.000 Hz Shape: Sine
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FHFE Y (PSK)

PSK 1 il FH 78 9 A 015 A A2 (F388 A A2 AR 8 1) A A ) 18D 32 5 B B AR o
PR A B — IR R i a F— A $IE . 4FF )8 PSK kIR, He

WA AR 2R . 78 8 R A ik & B AS fe 4 8 A PSK Ol . 768

FH PSK B}, RGPk 0. R RFJEEA PSK i),

P PSK i
24 FF PSK AR RN, 6 Hh 9pk 116 P R BR800 O B8 P

AR 1 1. 3% MOD 4%

2. i F6 (PSK)

EE | rrEQ 1.000000000 kHz

AMPL 2500 Vpp |Phase 00 °
DC Offset  0.000 Yoo

Type: PSK
PSK Phase: 0.0 ~° Source: INT

PSHK Rate: 10,0000 Hz

Return

PSK # ik ik T
5 ERIABTE N TE LI . 16 7 AN B PR R R

TH MR A 1. % Waveform %

2. % FI~F5 M in ~
o G
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BAEs Y %
PSK # ik S

R BPRG BPPTAT R e BOABBINFR N 1kHz.

TR B 1. #% FREQ/Rate BEEFEHIE /7 o

2. FiFSHE DAL FREQ Sk A =

3. {7 ri SRR A fre e @ O0
TSI N FROR A

4. ¥ F2~F6 4% PSK % i fir (G

o Bk H R
%% TuHz~320MHz
ERINTR TkHz
PSK i il AH AL
BRI S AL AR 1800, PN 1A Il 38 A2 3 25 LB A 50% H 5 %
TR AR 1. #% MOD ##
2. $ F6 (PSK)
3. % F2 (PSK Phase)

4. TR B R IX AL PSK Phase Z¥0K 48 5%
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" JFAE@  10000D0DOD KMz
AMPL 2500 ¥pp | Phase 0.0 °
DC Offset  0.000 Yoo

Type: PSK
PSK Phase: 00 *° Source: INT

PSK Rate: 10.0000 Hz

f Degree | "Return |

5. f#H 7 s AT s E s ©
TR N RS AR AT
O)
6. ?&'Fl jﬁj’%o Degree
b PSK i Il A A7 0~360°
LN LA 180°

PSK #i %
PSK i 1l 412 15 BB 388 38 M o VR L7 50 5 Bt

AR AR 1. #&# MOD

2. f%F3 (PSK)
3. {i F3 (PSK Rate)

4. LT PEIERIR XIRAL ) PSK Rate ZH0R 255
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" [FRE@ 1000000000 KMz
AMPL 2500 ¥pp |Phase 0.0 °
DC Offset  0.000 Yoo

Type: PSK
PSK Phase: 00 ° Source: INT

PSK Rate: 10,0000 Hz

Return

5. T AT e e © © ©
RN PSK % OJO
0JOJO)
OJOXQ)
6. 1% F1~F4 Mk B s fr . O
() (CFa )
Y PSK A% 2mHz~TMHz
LINN 10Hz
R LSRR ANERYER, 20 PSK AR B E
PSK J&

MFG-2000 #52 N # A4 PSK ¥, ZRICHNES PSK Ji. 2iEHEN
#B PSK Y5, fdiF PSK Rate Zhfig % B PSK 4 . ik FAMHBIRRT,
PSK 4l 5 J5 THiHR TriggerINPUT 55 [F41 35—

T AR A 1. 4% MOD ##

2. #F6 (PSK)
3. 1% F1 (Source)
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4. #% F1 (Internal)sl F2 ~

(External) i £ PSK J§ CF) Cr2)
5. 3% Return iR [7|3Z B

[ T 1,000000000 KHz
AMPL 2500 Vpp |Phase 00 °
DC Offset  0.000 Yoo

Type: PSK
PSK Phase: 0.0 -~ Source: INT
PSK Rate: 10,0000 Hz

= J
Return
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ke i 2 1R i (PWM)

XTI, ko R R R . TR T L
VR P RO, 7 PWM, S5 SRR AR
S VE AR 5 50 SPWMIRIIG (1. % FIPWM, 440
A L

PWM

g M i VR |
A PWM, 5B BRI ST W . BRI AR
Bk

TR AR 1. #% MOD %#

2. 1% F6 (PWM)

3. ¥4 F1 (Source)

4. % F1 (INT)BL F2 (EXT)iL _
W i Y5 ((CF1 ] (F2)

5. ¥% Return & [AI3Z 5
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PMW #R 5 I T

MFG-2000 # %I/ F F-fift

Crll || FREG 1.000000000 kHz
AMPL 3.000 Yrp | Phase jﬂ?ﬂ-m
DC Offset 0.00 Yo

Type: PWM

PWM Duty: 500 % Source: IN_T
PWM Freq: 20.000000 kHz Shape: Sine

PWMUE F T3 A E BT, T 5 A IR A5 2

PMW ik ik

ERIN BB 1k Hz,

TR 1.
2.
3.
4,
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ﬁ ;;REQ/Rate SV 2w,

£ F 3405 AL ) FREQ 2 £k A5 22

A 7 ) i A a3 e S B 5 @

RN B R
OO

1% F2~F6 M B4R FiA uiz R

)
m
N

J

e
m
o

-




GYINSTEK

PMW A ill i

R

VRGP (P AIR) AR IR 5Z . 7 = A, IR RN . R

BT IE 5% %
TR e 1E 1. i%&# MOD
2. 1% F6 (PWM)
3. % F4 (Shape)
4. % F1~F5 Ty ~
CF ) ()
5. % Return iR [F]2Z
70 [ W
7% 50% 5 2t
IERbE 100% %} FR
= 50% % Fi
BRhK 0% X Fk

Crll | FREQ

AMPL

3.000 Vpp  Phase

DC Offset 0.00 Voo

1000000000  kHz jﬂm

Type: PWM

PWHM Duty: 50,0 %

Source: INT

PWHM Freq: 20.000000 kHz

Shape: Sine
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PR AIR

TR R A 1. % MOD ¥
2. % F6 (PWM)

3. 4% F3 (PWM Freq) [Pinir)
4. ST PEIE RoR X AL ) PM RS AR

Cill | FREQ 1.000000000  kHz
AMPL 3.000 vpp |Phase W
DC Offset 0.00 Yoo
Type: PWM
PWM Duty: 500 % Source: INT

Shape: Sine

PWI Freq: 20000000 kHz

. (R
5. {7 R AR ©
FEERL N PWM il %
© |
6. i FI~F3 k4R s fy e
Cri ) [Cr3 )
Ju PWM #i % 2mHz~20kHz

LIN7N 20kHz



W S
FH T80 o35 L (%)

[ S 1. # MOD ##

2. 1% F6 (PWM)
3. #% F2 (Duty)

4 RETHIBRIR X BAL K PWM S S 4045

crll | FREQ 1.000000000 kHz
AMPL 3.000 Vop | Phase jﬂyﬂ-m_ﬂ_j(
DC Offset 0.00 Yoo
Type: PWM
PWHM Duty: 50,0 % Source: INT

PWM Freq: 20.000000 kHz Shape: Sine

5. {7 MRS EE O OO
FRERION PWM R OJOJO
288
6. 1% F1(%) kL1 7r5
Ju HE L 0%-~100%
LININ 50%
HE 1 SRASE FH A0 R R, U]k e R R ER A O i R
WH . BEET, MOD INPUTGF b [19£5V H & 42 i
Jok % o
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PWM i i) 5
MFG-2000 F£52 PN # A1 403 PWM 1 $11JH o

MFG-2000 # %I/ F F-fift

BRI P 0 R A o

THIAR 1. #%&H MOD

2. 1% F6 (PWM)

3. 1% F1 (Source)

=

4. ¥ F1 (INT)S F2 (EXT) 4 ~

R AR

5. 1% Return iR [A]3Z &

Ce) (2]

e

SRR 16 5 A0 1 U

INPUTF
MOD

N\

7 0 T 5 i B HI MOD

R 2 Ja e T A F8 U A

» Jik 98 VA i R i AR MOD

INPUT T _ERI5VHLE . Fln: wRE
WHIR B ON100% , WIFE SIS 5 9+5VEF, %
R Rk SE s 7R SIS 5 N -5V, i i ik

mory

i

S

Cill | FREQ

AMPL 3.000 Vpp | Phase

1.000000000 kHz Wﬂ_ﬁﬂé
DC Offset 0.00 Voo

Type: PWM

PWM Duty: 500 %

Source: INT

PWM Freq: 20000000 kHz
Nt EXT
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GYINSTEK il

AT (SUM)

X T AR, R d R RO R B R E . TCR T SR VR
I —Fpi . &M SUM, KA E M. I i
Hi Ak e B SUM R . 68 H SUM, Ke ok PEA ik
A,

SUM Modulated
waveform

SUM Freq
(modulation frequency)

HEHE R (SUM)

P SUM Ja, VRIS th BER AR Lt IR AN i B L DRE

TR 1. % MOD ##

2. 4% F5 (SUM)

cill [FREG  1.000000000 kHz
AMPL 3.000 vpp |
DC Offigset  0.00 Yoo

Type: SUM
SUM Ampl: 50,00 % Source: II‘!T
SUM Freq:  100.000 Hz Shape: Sine
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SUM #R Ik
5 SUM # 3 BR A A IE 820 .
THI AR A 1. #% Waveform %
2. 1% FI~F5 BRI I ~
g 3
Y I 1E5Z, %, kb, =
FHE R, T R

SUM iR
B KBPR G BPBTC LA K. BOABEIIAE N 1kHz,

T B B 1 1. % FREQ/Rate SEIEFEHIE 77—

2. MFSHE DA FREQ 250K A8 5%

3. M A e s O
TR R N BRI

4. 1 F2~F6 i ~ =

1E5%0% TuHz~320MH
T % TuHz~25MHz
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GYINSTEK il

ok i TuHz~25MHz
=AW TuHz~TMHz
NN TES 1 kHz

SUM

(G5 RAEFREEZ NI A AMRIR . MEFG-2000 F P #5113 % (045 1E
GBS TP Bk IEFLGURNE (UpRamp, DnRamp) . #RIAE LA
1E5Z B

TR A 1. #&$ MOD

2. % F5 (SUM) F—
3. 1% F4 (Shape)
4. 4% F1~F5 #5000 ~
F1 F5
5. #% Return jR [0 3¢ 8
R Vbl 50% 5=tk
LB 100% XFR
= 50% X R
T BB 0% XTHR
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164

Cill | FREQ

1.000000000

MFG-2000 # %I/ F F-fift

kHz

AMPL 3.000 vpp |

DC Offset  0.00 VYoo

Type: SUM

SUM Ampl:  50.00 %

Source: INT

SUM Freq:  100.000

Shape: Sine



GYINSTEK il

SIESTLHNEZ
G5 R A T M A BN I R o

TR A 1. #% MOD %#

2. 1 F4 (PM) e ()

3. 1% F3 (SUM Freq) S

4. AL TEIE LR XIRAL ) PM R S H Rk A2 5

Crll | FREQ 1.000000000  kHz
AMPL 3.000 Vpp |
DC Offset  0.00 Yoo

f

Type: SUM
SUM Ampl: 50,00 % Source: INT
SUM Freq:  100.000 Hz Shape: Sine

5. A8 75 1A B AT AT IR e dH sl KL
TR PM SR

6. 1% F1~F3 LB A S - S
9 =)

v Fl pEEAIp 2mHz~20kHz
BRISR 100Hz
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A%
RV A2 A I -5 R 1 98 10 R EE e A 22

TR AR 1. 4% MOD #

2. 1% F5 (SUM)
3. 1% F2 (SUM Ampl) e

4. LT PIRRIR X AL H) SUM Ampl 2802 5%

Cill | FREQ 1.000000000 kHz p
AMPL 3.000 Veop | W
DC Offset  0.00 Yoo /
Type: SUM
SUM Ampk 50,00 % Source: INT

SUM Freq: 100000 Hz Shape: Sine

;O B

5. fE T AT e ©
SN
oYoJo!
6. H F1 HEFHIR 3o —
it AL S 0-100%

BRI AL 50%
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GYINSTEK il

W (SUM) T il Y5
B R A ASGBEZ T FM VR ) P BB . BRI A R

TR A 1. #% MOD %#

2. % F5 (SUM)

3. 1% F1 (Source)

4. ¥ F1 (INT)= F2 (EXT)i%## ~
VEEIM () CF2 )

5. 1% Return iR [A]3E H

HMERIR M THIAR (¥ MOD %t N i 7 20
SMER RS S
TR n RN R, A2 8RS B TR MOD

INPUT /4 5V {55 BUE S i 5 M55
PRREEB] . Blhn, R ] AR +5V, A8
T REMUR. SIS T AR, WS B
s TR S TR 2 (A R e AR
T

cill [FREG  1.000000000 kHz
AMPL 3.000 vpp |
DC Offigset  0.00 Yoo

f

Type: SUM
SUM Ampl: 50,00 % Source: II‘!T
SUM Freq:  100.000 Hz Shape: Sine
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Rk i

BRUGE A AT A, A5 5 R AEAS T AR IR 523 7 BB A —
AN LR BRI, R SC P ke & B e A AR
FEFHRET 55 R AR AR E 0 B M AR AR RIS AR A 4
T e DALk B A R B e e ) (IR 48, B ER AR ) g A 4
BT LIRC BAS 5 R A4, A A1 AT fik A s T 3 fich B B 14

AN ——
SRR VR TATAVN ARl
VERIR AR
S REH A
EFE Sweep #4l, HEANFHRIBIA . WRATEE
B IR, R BRI (oo )

B E IR A A

AR AR A AR E AT ERATR IR . (55 R AE S8 MR A I R TT
a6, —HAMBUZIEIER, IRE EABEIGHR . f£REAN R
W, RS

AR e fE 1. 1% SWEEP 4

Sweep

2. 4% F3 (Start)sk F4 (Stop)ik## ~EN
Ferh i R

3. AL TPIE BIR XIAL ) Start 8¢ Stop ZHi AL

=

Ju
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hn

Sweep Time:  1.000 SEC
AMPL  3.000 Vep |
DC Offset  0.000 Yoo T

Start: 100.000000 Hz Type: Sweep Linear

Stop: 1.000000000 kHz Source: INT
Marker: - Trigger Out: Rise

r i
Return

=1k
Sweep Time: 1.000 SEC
AMPL 3000 Vpp |
DC Offiset  0.000 VYoo T
Start: 100.000000 Hz Type: Sweep Linear
Stop: 1.000000000 kHz Source: INT
Marker: . Trigger Out: Rise
4. AF 7 e BE AN AT e AR B
TR Stop/Start A
5. 1% F1~F5 i%#% Start/Stop 4 ~
=SSN A () CFs ]
i [ EEE A
%% TuHz~320MHz (max)
Vik)a TuHz~25MHz (max)
ok i TuHz~25MHz (max)
=M TuHz~1MHz
&ih 100Hz
el 1KHz
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EE MARIRE] s A1, B BRI <fg 1.
BRI, BRI > 45 AR . S
bRid)E, [FAE SN 50% LA I . fERTT
gams, [FAAE S AT TTLARHSE, 38t A BT 2
TTL s P [R50 S 4R e S I TR AR S
FITFRIL, FEARTTIRI R E S T TTL M
o, BEEFRIRMR AL T R TTLARE. Frick
st A AR 5

HH LR 5 R
i FH R A RS R e B A B BRAT TR BR (B2 4 /452 11 o

TR AT 1. % SWEEP
2. % F6 (More)

3. #% F1 (Span)&{ F2 (Center) ~EEs
I RS L o &=

4. FrTIE BoR X ALK Span 51 Center Z 44

58

e

Sweep Time: 1.000 SEC
AMPL 3000 Vvep |

DC Offset  0.000 Yoe -
Center: 550.000000 Hz Type: Sweep Linear
Span: 900.000000 Hz Source: INT
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l:'j l[:‘\
Sweep Time: 1000 SEC
AMPL  3.000 vpp |
DC Offset  0.000 Yoo —T
Center: 550.000000 Hz Type: Sweep Linear
Span: 900.000000 Hz Source: INT
Marker: Trigger Out: Rise
5. {77 ) B AR AT R g e Bl Ak
TN Span/ Center 4l (D
&
6. 1% F1~F5 JE&$¥ Start/Stop /il I ~ [
=S DA ) (CFs ]
ELEA SN S
5% TuHz~320MHz (max)
yip)d TuHz~25MHz (max)
Jk by TuHz~25MHz (max)
= TuHz~1MHz
5 PR AT
EsZ TuHz~320MHz (max)
F TuHz~25MHz (max)
ik v TuHz~25MHz (max)
=K TuHz~TMHz
s — BRA 550Hz
P EE — BRIA 900Hz
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EE M i, B RS . AR EI
B, WESIEREE. KHbsdE, P ES
N 50% ST fEFRITER, FRAE S A
T TTL AR, Hfh Al B8] TTL st F2P
BT PR SR E M S . STIFARID, R34
THEI FIBE S AT TTL M-, SlAAR iR AL
TRER| TTL AR AricH kit FE 5

P
FAR R T PR M o Bt . BROAZR MR .

AR e 1E 1. 1% SWEEP %
2. # F2 (Type)

3. % F1 (Linear)sk F2 (Log)i% ~

PRLRPEBON B (F1 ) (F2)
4. F% Return 1% [A|3Z

Sweep Time: 1.000 SEC
AMPL  3.000 vpp |
DC Offset  0.000 Yoc —T

Center: 550.000000 Hz Type: Sweep Linear

Span: 900.000000 Hz Source: INT
Marker: - Trigger Out: Rise

| Linear Log / f Return "
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EEEEAL]

R

MRS A A8 LE AR 58 B — U T 75 B TRD AR 94 i 1] {505
F AR E SR GE I B HOIR AL, IZ8H SR KA K.

TR 35 1. #% SWEEP
2. % F5 (SWP Time)
3. AL TP o XA (4 i N 1) 2 R AR 5
Sweep Time: 1000 SEC
AMPL 3000 Vpp |
DC Offset  0.000 Voc T
Center: 550.000000 Hz Type: Sweep Linear
Span: 900.000000 Hz Source: INT
Marker: - Trigger Out: Rise
| mSEC e | f Return |
4 fEFITABATIEERSY O OO
e NS oJoJo
5. $% F1~F2 G [H] AL
D(ERES FAHH S [H] Tms ~ 500s
BN Tms
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INGEIES

PRICAE 5 AL AR P I AR RO PR IR (T IR N AR 15 5 A Ab Tl
1Yo Ja IR MARK 3§46 AR 1G5 5. BRIA 550 Hz.

THIHR A 1. 4% SWEEP 4

2. 1% F6 (More)
3. 1% F3 (Marker) 2=

4. % F2 (ON/OFF)$T ¥/ J:J4]
Frid

5. 1% F1 (Freq)it fébric iz

6. (LTI R IXIAE AR S HOR AR 52

Sweep Time: 1.000 SEC
AMPL 3000 Wop |
DC Offset  0.000 Yoo A

Center: 550.000000 Hz Type: Sweep Linear
Span: 900.000000 Hz Source: INT

Marker: 550.000000 Hz Trigger Out: OFF

Return

7. AEF 7 A R e A s ©

LR
OO
8. 1% F1~F5 i B4R sl uiz R MH:
(CF1) (CFs )
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GYINSTEK il
NG TuHz~320MHz (max)
Wik TuHz~25MHz (max)
Fik s TuHz~25MHz (max)
=k TuHz~1MHz
ARIA 550Hz
ER PRICAR B B AL AR AR AR AN IR AR 2 ] . 4
RTBE, RIS TR LSRR
IfE.
JE S, AR Ok g (R R 1
Ho
T fh AR

AT, (55 K AEREIE A G Sl — .
e, (85 R A HRIAIR, JFER T — A, BRI i

THIAR 414 1. #% SWEEP
2. ¥% F1 (Source)
3. 1% F1 (Internal), F2 _
(External)} F3 (Manual)i ((F1 ] (CrFs)
P KR
4. 1% Return iR [F]3Z R
HE RN EIRRS, 55 R B S R,

FOAR th Al 18] e

WA, BRCE]— AN MR TR Trig Out )
TTL fikt, 55 R A wthn i — 4.

fig A S UK T B8 T 4348 8] +1ms
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5. WRBEFETMA, #F
(Trigger) W47 T 3434

Sweep Time: 1.000 SEC
AMPL 3000 Vpp |
DC Offset  0.000 Voo
Center: 550.000000 Hz Type: Sweep Linear
Span: 900.000000 Hz Source: INT

Marker: 550000000 Hz Trigger Out: OFF

INT

(e EXT Il Manual | f Return \
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ik & A
R R BRI ELAT IR RS B e . B R
RS i AR RIRHE.

AR N st
A

T Pk e A 5

iz ed UL B E AL L RE i S S CAEE)
S WRTUE, M. e Rmess AR Com
xie

Jhk b A 2

fi e (N IR PR 20) B T A AT AL B K o A . 7E N IRA3E /

F AAS T BRSO R N5 5 R 2 B HORE a  —F E AEIA
B (kb R ) AT SE UG, A5 5 KRAERRAZ IR IF 55 T — IRl
AN N AR A BB ERA B & S AT s AT

LT E TR RE 1R AN R AT B P . ik
BANES R, BORRFSh . Sk E S R AT,
AT R A AR e A e B BOE R E IR S R T S ke
H R IR LA -

ik 3 A 2 ik e THE ik R Y] AL fitk A
Triggered (Int) A " H ] A Al
Triggered (Ext) n] ANATH n] A EXT, Bus
Gated pulse (Ext) AN Au] a] Ar

177



GUWINSTEK MFG-2000 % 5|14 ] Fift

PR ICN Skt s THE . ke o F TR Ak s . SRR fid
BASHEMBR, WA AL TR IR,

THIHR A 1. % Burst 4

2. BEFE N URAGFR(F1) k| 145 ~
(F2) o 2

ki R

£ N RAEIAATTHE 0T, BIRAR E SCT kb S BT ER . £
N UAEAET,  DHREIEA R ot . £ 1T, ik
55 N P I AR . Jikoh BB SCRF IS0 T, =S

& Y8 1. % FREQ/Rate

2. S TZHE 1 AbH) FREQ 280285

3. {ERJT AT e e ©

TR AR 020,
0]

OO®

4. 1 F2~F6 Ry ~

Ce2]J (s
[ ARER - E LUK TuHz~60MHz (# k)
B - T7 UK TuHz~25MHz (%K)
B — Ramp TuHz~1MHz
2RIA 1kHz
R BICINAASE] T ko e A Fokarr & JEL B4R NIKAE

IR Mok £ T 2 8] BR8] T B o



ik oh S A [ 2
ik o B AR IR RO i Ko & BB B E A . XM T N Cycle #3(
(NS, SR BT ) . BRIA 1 IRAIEHF

TR A 1. 1% Burst i

2. % F1 (N Cycle)
3. 1% F1 (Cycles)

4. AT BOR RN XA Cycles ZHUR A2 5

Crll | FREQ 1.000000000  kHz
AMPL 3.000 Vpp |Phase 0.0 ° e —
DC Offget 0.00 ¥oc

Cycles: 1Cyc Type: N Cycle
Delay: 0.00 wSEC Source: Manual

Period: _.__
i

5. A7 1 S A A e A
EZ R PN EL T ©0JOJO.
(0XOJO,
OO®
6. f F5 if#t Cyc A
bl PEIR 1~1000000
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E= TEPE N IR ACURING, FR S tH IR EL. it e 30
RE ik S 3 ANk e e 2 1) AR B ) (RO o ok oo e
TN T kit 8 i AT AR 3R . ik o 5
TH< (ki R 3 x BRI
B SRk e U R Y ESRRR I, A5 5 R A AR H B
FER ikt e JE 30T, DG AL 2 AR o R 114 ik A A
IS, Bkt v IR G R B O o
v EERAETRICEHEL IHE TR .

TG PR ik v B 114K
THIHR A 1. % Burst 4

2. 4% F1 (N Cycle) ey |
3. #% F2 (Infinite) B3

EE TE PR Ak R AU #E T 3 fid A A

Cill |FREG 1000000000 kHz
AMPL 3000 Vpp |Phase 0.0 ° — —
DC Ofiset 0.00 Voo

Cycles: Infinite Type: N Cycle
Delay: 0.00 uSEC Source: Manual
Period: ____

180



GYINSTEK

ok £ i 44

R

M ANkt B TFAR 55T — A K A BT 46 e B (R0 TR RR D Mk £
et AR T P s ik o A AR

THIAR A 1. #% Burst
2. # F1 (N Cycle)
3. % F4 (Period)
4. LT BT R AL ) A I 2 H0k AL 5
Crll | FREQ 1.000000000  kHz
AMPL 3.000 Vpp |Phase 0.0 ° — % —
DC Offset 0.00 Yoo
Cycles: 1Cyc Type: N Cycle
Delay: 0.00 uSEC Source: INT
Period: 10.000 mSEC
5. {877 v ST AT i e £ B
SR LN
6. Fi F1~F3 HH & {1 f ~
ey (R
10 JA A 1ms~500s

2RI 10ms
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E= ikt £ AU - A A o A P TR K o R A
AN AT B A, S PRk o e A B0 L
ikfef i S — 2 B AC, Ha RN A
Jik b o 19> Bk of 5 U K R AR+ 200ns

ik i S AH AL
ik o R B DR AG AR AL AR kb 5 AR AL, BRIA 07

TR A 1. % Burst #

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

4. LT PETE R XA AL S HO AR

Cill | FREG 1.000000000  kHz
AMPL 3000 Vpp |Phase 0.0 ° — —
DC Offset 0.00 Voe

Cycles: 1Cyc Type: N Cycle
Delay: 0.00 uSEC Source: INT

Period: 10.000 mSEC
G

5. 7 AR e sks ©
TR A 020,

6. 1% F5 (Degree) ik FEAH 7 HLA7

Ju AHAL -360°~+360°
LININ 0
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HE M IEZE . . AR, 0TS E
OV FURHXS MY o
O /&AL LG o T IE5% % Jr sl = M
RHE, 07X OV HL I (R A DC )
ik E AR FH T NOOE R AN ik B . 7R 1)
Pk e R, Ufii s INPUT (55 F B 2K 1
W, (559 RAERTRGATEIE EF L. B
HE R PAT  e E AEASE 6T I £ R AL AR TR

Jik e fio A U5
fil Ak it H3 (N-Cycle) 80T, A5 5 & AR S AE WS R il A it — N
ik e o ki R AR (K b E B0 4R T8 BB A BB Bt oe
WG, AR T RKAESFILIFER T — Ul . BRIAS F P Bl 1 ik o
# (N-cycle) Bz

IR 1. % Burst
2. # F1 (N Cycle)
3. 4% F5 (TRIG setup)
4. % F1(INT), F2(EXT)5k ~
F3(Manual)it#fi kK8 [(fr])  ([(F3)
TRk R T AR, i

R (F1) 6 — A ke e
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Crll | FREQ 1.000000000  kHz
AMPL 3.000 Vpp |Phase 0.0 ° — —
DC Offset 0.00 Yoo

Cycles: 1Cyc Type: N Cycle
Delay: 0.00 uSEC Source: INT
Period: 10.000 mSEC

| v o o

EE RN BRI, ko DURR SR R S
TSI s 2 T8 P R 16 18] B8 ph ok o s e 39 ke
iE o
WEFEAMBAAS (55 A AU TR il Ay N
I AR AR 5 (TTL) . &R — M AE S, F5K
A A R R (TR ) o B Rk R
[R]- A i A A5 5 5 s
T B NS Ak A, AT M s AR AL A K o
B/ THE ks AT

FEFRMCR A G Tk E TF06 2 18] T LA I [ 38

b1
QUSSR
AR 54 1. 4% Burst
2. 4% F1 (N Cycle)
3. % F5 (TRIG setup)
4. 1% F4 (Delay)

5. AL THTERIR X AL Delay ZH0f 2855



GYINSTEK il

Crll | FREQ 1.000000000  kHz
AMPL 3.000 Vpp |Phase 0.0 ° — —
DC Offset 0.00 Yoo

Cycles: 1Cyc Type: N Cycle
Delay: 0.00 uSEC Source: INT
Period: 10.000 mSEC

s

6. 17 MR e s O
R A N JE (OXO)
00

7. 49 F1~F4 Yo 4E R I ] B fir ~
) (=)

Y FEIR I ] Ons~100s
ZRIN Os

Sk o fi A

figh A 4 S i TR AR TS M A A 2y ) — A B TR R AR S
TTL A . BRAEOL NS S BT (5 5 & — A koh 8 T
UGk

T AR e 1 1. ¥% Burst £,

2. % F1 (N Cycle).
3. #i F5 (TRIG setup). [TRIG setup)
4. 1% F5 (TRIG out).




GUWINSTEK MFG-2000 # %I/ F F-fift

5. 4 F3 (ON/OFF) K b #:fih
KIFK.

6. % F1 (Rise) 5 F2 (Fall) i1 ~
fih () CF2 )

EE PR AN R Ak, iR A S SR A
TTL AR/ 7K1, R AE DI i %€ AT A 58
o
HE TR AR, 4% R B i A B
BTEMRIN, BRBOR A S E Sl s
AT B, BRI A 4% A i A A St —
Ak CRT 1.
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GYINSTEK Bh RS ThAE R E

A

—

1RSI E

B RS )R v B ARG AL E
RS232/USB/GPIB ¥ & . EHEBAMA. FHE M.
AR FHBEPIR E . SURIE S R DSO %%

BH .
TEREFTVEL oo e 188
T BRI T oot 192
LAN FZE T e e e et s e se e ee e eeese e 192
JEIIBA PI BT TERTLZZ oot 193
USB B2 oot e e e e e e e e ee e nneneen 195
BRI B oo, 196
BEB AT FRZS e eean 196
EE =k = OO OO OO 196
B B I B ettt e ettt ettt ettt et ee et eenaenn 197
B I T o ettt ettt ettt ettt ettt et et eeene 197
IR T oottt ettt ettt e eee e e e e neeenaenn 198
JTEBEAR I ettt ettt ettt ettt eeaeneeeneenn 198
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A AN

MFG-2000 fJ3F 5 A7 234 10 N NAE SO 0~9, A UMRAEAL 28R
A WEHIEARB)ME . WAZ ST I EE (ARB 805 & 285 LA
PARERS 2 NN S g S =

AE0ifs [ EL N 25 ARB

LS BoREEME
e i a6
K KR
BRKEALE
WHE

e AM
B i 1) s
e WY
Jhk g R
pap duesl=a AM iR
AR X BRI ASK
EAE HELENA
[EH (RN A WY
T A
VIR i
NS SR FM
EE7N W
FEiih I

FH Tt
K FSK
fuh L Lab
Frid I
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GYINSTEK W RSB R E
I (7] AR
EIRAA B ERATIR
5 AT PM
HHL AT A
P PR AT WY
FRIC AR Realae

SUM LS
AR PSK
B G
R BIY
FHAL A
FHAL
ot 2R 7Y
fik
gt
TEIREL
HAAL
JE 44
FEIR
THI AR AR A 1. % UTIL 4

2. #% F1 (Memory)




GUWINSTEK MFG-2000 # %I/ F F-fift

Path: Memory:iMemory0:

Memory1:
MemoryZ:

Memory3:
Memory4:
Memory5:
Memory6:
Memory7:
Memory8:
Memory9:

3. MEFESCIHERA:
F1 42 R, F2 TR, B3
5 S

4. AR BRI B — A N AF
&

5. 5 AT e eH e B SRR

3 il A7 A Memory0 ~ Memory9
A R ARB, ¥ &, ARB+1% &

IPath: Memory:iMemory0: |

Memory1:
Memory2:
Memory3:
Memoryd:
Memory5:
Memory:
Memory7:
Memory#:
Memory9:

s
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GYINSTEK Bh RS ThAE R E

6. 1% F5 (Done)#fi il

LilE Pl 7. 1% F4 MR Delete All
Memory0~Memory9 fiH 3
{68

8. 1% F1 (Done) i\ MHIER
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GUWINSTEK MFG-2000 # 5| FH F it
JUTE RSBy

MFEG-2000 FL A5 376 FE 45 1] Ja 45 /0 Al USB 42 11, HUf — ANz e 1 7] BAZE
[A—HfE#E . LAN #: 0 R 7E T MEFG-22xx 25711185 .

LAN £

R KH LAN 80O/, 21 E— IP #iit (DHCP
K IP, H3hakFIhALE ).

THIHR A 1. #% UTIL ##.

2. 1% F2 (Interface).
3. % F3 (LAN). —
4. % F2 (Config). -
5. PR E M. . ~
F1 (DHCP). F2 (H3) (D W)
IP). F3 (F3h).
¥ DHCP fitf FH DHCP H Zhfd & — 4
DHCP Al 55 &1 I 45 T Y
IP HithL,

H3h P I AR HL A8 I B R
HLET, 5 B Bhd & ot
iJJ:O

F35 F R E Hhk,
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GYINSTEK Bh RS ThAE R E

6. MEEBFTFHERE (P (R ~ el

), F1, F2 FIF3 (FI#E
D) () Ridsk.

7. RS Dl RS B SR I E

LTV

Interface: LAN Virtual Interface: Disable
GPIB Address: 10 LAN Boot Mode:  AutolP

CH1 Load: 50 OHM IP Address:  169.254.206.154
CH2 Load: 50 OHM NetMask: 255.255.0.0
Language: English GateWay: 0.0.0.0

Beep: On MacAddress:

Display: Dual 00-45.56-78-9A-CD

Bright: 10 HostName:

Power ON:Last MYHOSTOD1
Tracking: OFF CH1 Reference In: Int
Freq Cpl: OFF CHZ2 Reference In: Int
Freq Cpl Offset:

Freq Cpl Ratio:

Ampl Cpl:  OFF

——
Dane

[

I

8. MM s a i AL ]
ZEARADEN G . /NS
BT B RS -

(0J0XOJO]
OO
@O0

0. #F5 (D MRE. ([

10. fJ5, % F5 GGER LAHIA Done ()
B i 1P i B 5 T

JRIER R L4

R AR T AT R 4 1 e e R L
Ho

IR ERAE 1. #% UTIL #.
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GUWINSTEK MFG-2000 # %I/ F F-fift

2. 1% F2 (Interface).
3. 1% F3 (LAN). o
4. % F2 (Config).

5. &_'F4 (EEHL%) ﬁﬁy\j%‘{j HostName -
M N4 - o

6. ESHE DI ENA B E R ER.

Interface: LAN ¥irtual Interface: Disahle
GPIB Address: 10 LAN Boot Mode:  AutolP

CH1 Load: 50 OHM IP Address: 169.254.206.154
CH2 Load: 50 OHM NetMask: 255.255.0.0
Language: English GateWay: 0.0.0.0

Beep: On MacAddress:

Display: Dual 00-45.56-78-9A.CD

Bright: 10 HostName:

Power ONLast A

Tracking: OFF CH1 Reference In: Int
Freq Cpl: OFF CH2 Reference In: Int
Freq Cpl Offset:

Freq Cpl Ratio:

Ampl Cpl:  OFF

7. RS ESNEANATH. O

8. 1% F1 CHINFHF) Hikt—

MAt, QBT —ATRF

9. 5 (D ik :h% . ([ CFe)
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GYINSTEK Bh RS ThAE R E

USB 21
GE NSRS T el i USB # MG & i R iR .

THIM B E 1. #% UTIL %k,

2. 1% F2 (Interface).
| ——
3. 1% F2 (USB).

Interface: USB Virtual Interface: Disable
GPIB Address: 10 LAN Boot Mode: AutolP
CH1 Load: 50 OHM IP Address: 169.254.206.154
CH2 Load: 50 OHM NetMask: 255.255.0.0
Language: English GateWay: 0.0.0.0
Beep: On MacAddress:

y: 00-45.56.78-9A-CD

HostName:

MYHOSTO0M
Tracking: OFF CH1 Reference In: Int
Freq Cpl: OFF CH2 Reference In: Int
Freq Cpl Offset:
Freq Cpl Ratio:
Ampl Cpl: OFF

S—
KRR
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GUWINSTEK MFG-2000 % 5|14 ] Fift

ARG E
F AR DO BB SR, Wl T, DSO &4z LK Bt B 4% .
T T [ A AR
AR A 1. f% UTIL ##
2. % F3(Cal)
3. 1% F2 (Software)
BE A 4. 1% F1(Version) & [E 1R A
B N RRAAE B
3%, FRAS, FPGA R X, Bootload fix A<
B 5. KB PRSI USB IV (e (F2 )
ffi X USB host Jxzh, %
F2 (Upgrade) 5§ [l {4
6. % F1 (Select) #%4% CPU 3L
1;\/
&,‘ N FPGA R4 T /e USB M H N, FH4tik CPU 4D
EH [, A% FPGA Y.
Gaa=Putes
5 MFG-2000 & {5 1 (ER A ) FH &7 44 o SO Rl o 5 #R 4

2R

T B 1. #% UTIL
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GYINSTEK Bh RS ThAE R E

2. #4i F4 (System)
3. 1% F2 (Language)

22XX I F1 i
4. Language Z ¥4 5%

5. F2 (English)i&#iE (21XX)

2XX A H L (32 F1)

WE N AR

Yt FTFFEEOC P N 25

TR A 1. #% UTIL 8
2. $i F4 (System)
3. 1% F4 (Beep)IT JT B % P i4ns

%3;

4. Beep ZHHAZ

WoRLE

P TR E R WSEHFRT KRG R R E .

THIHR 3 AE 1. % UTIL ##.
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GUWINSTEK MFG-2000 % 5|14 ] Fift

2. T’ﬁ F4 (System). System

3. Press F5 (DisLight)(21XX) m

isLight

1
3

22XX #&:4% F5(More) 5 F1%
F2(DisLight)

4. Y% F1~F3 AN AL, “Tow BN High

G
-

BT EL

Example: Turn on the frequency counter. Gate time: 1 second.

Output: N/A 1. Press UTIL, F6 (Counter).
2 . Press F2 (Gate Time), and

press F3 (1 Sec) to choose a
gate time of 1 second.

3 . Connect the signal of interest to the Frequency
counter input on the rear panel.

4. Input a 1kHz square wave signal into the
Counter input on the rear panel. Set the gate

time to 1S.
Jit ek [
5 155 R4 Re s B At RGBT RA7AE U fEHp

pUE7 1. ¥ USBkey #fi N\ J5 I #R /1) —
USBHT =~



GYINSTEK

T AR 35

N

WU RG IR E
4 UTIL 4k
1% F4 (System)
1% F1 (Hardcopy)
A58 F A 3 e AH 38 5 e e 1 N
%, BRI 4 \

N
. 7
Ihik: W%, ARB, MOD (AM, ==
FM, FSK, PM), Sweep,Burst,
UTIL

wERAEEG, %R (CF1 )
2s J L Utility 252,
VL B B R AR A7
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GUWINSTEK MFG-2000 % 5|14 ] Fift

> .

—

I ETNHE B

fEIETh A B S L PLTR B  a H  REAS or 35¢
B RHBOER . AL E . DSO ERWE.

200

PBEBI I oo 201
VLBV TEAAL oo 201
VL BT T e e 202
DSO FEHE (R MFG-22XX ) oo 203



GYINSTEK fFiEThRE R E

B E L

qe MFG-2000 #& it nf i tH FH470: 50Q(BRN)EL High-
o Z. SHBHLS S, W SCh SOR B AR,
S 2 S A S 16 A 2 2«

TR A 1. % CH1/CH2 4
2. % F1 (Load)

FREQ 1.000000000 kHz

AMPL 3000 W¥pp |Phase DO °
DC Offset  0.000 Yoo

DCoffzet
f4—1/FREQ—m] j;

“soomm | Highz | “Return |

3. % F1 (50 OHM)&} F2 (High ~

Z)ige Pekin th B ) E2)
BB i BT AR L
THI AR 3% 1 1. #% CH1/CH2

2. 1% F5(Phase)fz T 2% & 4L i) Phase fi & 2
Hf AL
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GYINSTEK

S MFG2000 AT

FREQ

1.000000000 kHz

AMPL

3.000 Vpp | Phase

DC Offset  0.000 Yoo

"0 Phase | Sync Int |

3. 8 FH 5 1) R T I e A
TN DC IR E

4. ¥% F5(Degree)if % f 5%

FREQ

1.000000000 kHz

f Degree | Return

i

AMPL

3.000 ¥pp | Phase

DC Offset  0.000 Yoo

"0 Phase | Sync Int |

o B OO AE [RAH A7

f Degree | Return

EI=N=N
H 21

TR A

202

1. % CH1/CH2 %

2. ¥4 F5 (Phase)

MFG-2000 24t X Z 18 [F AR 7 Th e .

s )



GYINSTEK fFiEThRE R E

3. 1% F2 (S_Phase) Xt  [gy )
sk

DSO #4 (H A MFG-22XX )

5 DSO 448 MFG-2000 F1 GDS-1000/2000,/3000 %
VKT APt Dl 2% 2 T AT o A . G i
KiLFKE IM )

1. ¥ MFG-2000 USB host # 11 ().
5 GDS-1000,/2000/3000 [f]
USB B device 1 #{]i% é

TR AE 2. 1% CH1/CH2 f#
3. 1% F6 (DSOLink)
4. % F1 (Search)
5. $% F2 (CH1), F3(CH2), ~
FA(CH3)S F5(CH4)%#  (r2) (75 )
DSO i#I&. JFH w ik
el
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GUWINSTEK MFG-2000 % 5|14 ] Fift

A st

BUHEIAFS 7y, VR4 T a2 XGE TE R AR 1847
(MFG-2000 2 1) Al fa] 15 B AT — i@ 3E .

204

AR LT RTT 22XKFT) oo 205
PRIFHE AT (U 22XX ) oo 206
JEIEFREE (R 22XX H) coeveeeeieeeeeeeeeeee et 207
DA iR S = B Y ¢ G = 1 OO 208



GYINSTEK

B IE B AF

HERFRES(R A 22XX )

EISESR
H 5

TR 35

PR £ RV PR8I (0 5 (i 72 5 D P 16 38 7 114

1. 4% UTIL #.
2. % F5 (Dual Ch). -
3. 1% F1 (Freq Cpl).

wRm . %2 [
)

(R, BT R
RN ENS ofo

ole)

12 F2 ~ F6 R R 4R o ~

fir. Cr2)  (Cre)

Sk ST e |

LB RSy ©
SEENZ LA 020,

02020

oJoJe)

HES B CEZE) Bk
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GUWINSTEK MFG-2000 # %I/ F F-fift

6. sk, FL o MHE [ ()
e, o

Interface: USB Tracking: OFF
CH1 Load: 50 OHM Virtual Interface: Disable
LAN Boot Mode:  AutolP

IP Address: 169.254.206.154
NetMask: 255.255.0.0
Language: English GateWay: 0.0.0.0
Beep: On MacAddress:

Sync Qutput: CH1 00-45-56-78-9ACD
HostName:
MYHOSTOO1

—

Ju . . -60MHz ~ 60MHz
NERYR (Y BN (ﬁ%j{)
. TuHz. ARG 88 A5
5 I\ % -
IR S R 5155+
B, I8 E AR [
E

I 1000.000 ~ 0.001
FAEu

i 0.001. R =L FFHEIEH)
Hhr AN 322
REAIE PR EREEOBE,
S S R .

PRIEF S (A 22XX A)

G PRI R A R ) —AMEE R 5 — MEE IR .
2 —ANHEE R B E R, XA R R E
H Bl s A 5y — AN iliE

THIHR A 1. 4% UTIL %2,
2. % F5 (Dual Ch).
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GYINSTEK XU I 4 E

3. #i F2 (Ampl Cpl).

4. 1% F1 80 F2 KA SHT IR
ME.

Interface: USB Tracking: OFF

CH1 Load: 50 OHM Virtual Interface: Disable
CHZ Load: 50 OHM LAN Boot Mode:  AutolP
Pulse Load: 50 OHM IP Address:  169.254.206.154
RF Load: 50 OHM NetMask: 255.255.0.0
Language: English GateWay: 0.0.0.0
Beep: On MacAddress:

Sync Qutput: CH1 00-45-56-78-9A-CD
DisLight:  Mid HostName:

Power ON: Last MYHOSTO0M

Freq Cpl:  OFF

Freq Cpl Offset: 0 uHz

Freq Cpl Ratio: 1.000

Ampl Cpl:  OFF

-

HIERER (R A 22XX )

GE EIE PR BRI B — MBI R 4 5 H AR S TE A
o 24— ANIEE 3 B SR, XA R R )
—ANIE o BIEREIE BA AT A BRER R BE
Horp—ANEIE RS 5 NEIER R R A
.

THIR AR 1. % UTIL #.

2. % F5 (Dual Ch). BEEN
3. #% F3 (Tracking).

4. JRPFIRELIIAE, 1% F1, F2 S
CF () F3 (E%E). ([F) ([(F)
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GUWINSTEK MFG-2000 # %I/ F F-fift

Interface: USB Tracking: OFF
Virtual Interface: Disable
LAN Boot Mode:  AutolP

Pulse Load: 50 OHM IP Address: 169.254.206.154

RF Load: 50 OHM NetMask: 255.255.0.0

Language: English GateWay: 0.0.0.0
MacAddress:

MYHOSTO01

uHz

AL FEA (R 22XX A)

(7 I HE P S 8 AR AL E D 0%

Ig
i

THAR AR 1. 3% UTIL 4.

2. 1% F5 (Dual Ch).

3. #% F4 (Sync Int).

Interface: LUSB Tracking: OFF
CH1 Load: 50 OHM Virtual Interface: Disable
: 50 OHM LAN Boot Mode:  AutolP
50 OHM IP Address: 169.254.206.154
50 OHM NetMask: 255.255.0.0
GateWay: 0.0.0.0
Beep: On MacAddress:
Sync Output: CH1 -45-596-78-9A-CD
DisLight:  Mid

MYHOSTO01

Freq Cpl:  OFF

Freq Cpl Offset: uHz
Freq Cpl Ratio: 1.000

Ampl Cpl:  OFF

e S R
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GYINSTEK (LR B

g

::_AJLn{EZ}{/

MFEG-2000 #4115 5 K424 feis )i [ & T =
I, RFEZE 200MHz. fANEIE 16k £ 5, &
LY R 7E£8192(16384) LAY

FEANPIBIZTE e 210
BT oot ne e 210
SETRATETETE T e, 212
BEBE TP BIRTEEE oot 212
BB TE B IRTEEE oot 213
BN 1N (1 22 OO 215
DT N /=1 223 IO 216
B 71N ettt ettt enes 217
IRERAT B IETE e 219
BT ettt 219
BT 252G ettt 220
FEHIIET oo 222
FEBBEVETE oottt 223
ARB R ettt 226
AT BT oo e 228
BHEREIE T <o 228
A IR T TETE v 230
FEETATRAEZE P BBIERE L oo 230
TS ARIEZE USB AEBE R e 231
AN EBAFAE B EIET <o 235
A USB PELIE T oo eeen 236
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GYINSTEK

AW EEIE

MFG-2000 # %I/ F F-fift

MFG-2000 R¥I{55 K44 LA — 2 WL, BiEAH, ¥,

T PR BN TR PR 2 66 FITE -

B2 FH

TR A

=

¥ ARB 4

2. 4% F3(Built in)

3. 1% F4 (Wave)

4. #% F5 (Select)
5. #% F6 (Return)
6. 1% F1 (Start)

7. Start $iAZ=

ARB

[ vieve | @)

“Enter

" Return |

8. M FJy A A s ©

TR R G bk

9. 1% F2 (Enter)#fii\ Start s

210
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GUWINSTEK BT

10. #% Return & [A] F 2% Sg

11. #H 4~8 58 /K Length (F2) ~
1 Scale (F3)i% & G2y (=]

12. 4% F5 (Done) 56 BB

13. #% Return i [B] F 2557 H

WA, start:0, Length: 1000, Scale: 8191
| TR

| AMPL 3000 vep |
DC Ofiset  0.000 Yoo
RATE 20.000000000

Clear | Enter | "“Return |

2n



GUWINSTEK MFG-2000 % 5|14 ] Fift

BEEBOY

BB KT s e
PR T 2R BT R V] A5 A R AT B B A O ) AT
JE&

[EIEEES (2 1. # ARB n

2. 1% F1 (Display)i#t \ 7R3

L2)
3. #% F1 (Horizon)#E N /K F-2%
L
e AR R 4. 1% F1(Start) =S

5. Horizontal From &%=

"“Enter | Return |

6. {3177 1) B AR i et A

FRER N KFE O]
0]
o))
7. 1% Clear ( F4)HUH

8. E F5 (Enter)f%ﬁiﬁﬁ Enter

9. 1% Return iR [B] 252
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GUYINSTEK LRI
WEKE 10. £ 4~9 £ 5E i Length (F2) -
WHE
fiE I At 1 11. £HE 4~9 58 Center (F3) (it -
s I
Zoom in 12. #% F4 (Zoom In) UK BT Zoom in
KRERIRIRAD . FRVFH
RN 3
Zoom out 13. 4% F5 (Zoom out) ¥ ¥ 1 5 Zoom out -
i/ Jﬁfpt//\i"ﬂﬂ %o
SRR K E N 16384
W FTRIETZP : start0. length 500, center
250
[ o 1955125000000 Hz
| amPL 3000 vee
DC Offset  0.000 Voe
RATE 20.000000000
WEEE LR
5K E AL, mpr Uk B SoRVa . W E S ACE, B
WE PO A
TR 5 1 1. % ARB 4

ARB

2. f% F1 (Display) 2
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GUWINSTEK MFG-2000 % 5|14 ] Fift
3. % F2 (Vertical) “Vertcal |
0 B A 4. $i F1 (Low) ——
5. Vertical Low Z$48 =
"Clear | Enter || Return
6. f# 7 R AT s E . ©
TR N T B A /ME O]
OO06
7. % Clear (F4)HUH
8. 1% F5 (Enter) {47 ¥ &
9. #% Return iR [0] %3¢ 5
B B A 10. HX 4~9 56k High (F2) 1 [T
B
-&EEP‘D ):l—i 11. EE 4~9 ﬁ%ﬁk Center (F3) Center
£s =
Zoom

214

12.4% F4 (Zoom )i 11+ e

DK K JER N —
A, VRN TE AR A ON-
2, BNEREESAN2

13. 4% F5 (Zoom out)4i/NiE T

KERREN—fF. TR
KA EAR SCN- 8192, &K
7 B AN +8192



GUYINSTEK &Y

IR IESZY: FEERGS-8191. FEEH KL 8191,
0

[ == 19.531250000000 Hz

| AmMPL 3000 vop
DC Offiset  0.000 Yoo
RATE 20000000000

G FAT (AT F2)

=P MELP TS, 1 H Next/Back Page Zh#gn] LA H/
BN .

TR A 1. % ARB %

ARB

2. ¥% F1 (Display)
3. % F4 (Back Page) ¥ iR & -

FE AT 30— DA

Horizon start*=Horizon start - Length
Center*=Center - Length
*Length /T 0

1%#% Back Page J&, BEAEE/RUIT:
Horizon From: 200> 0

Length: 500
Center:450>250
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GUWINSTEK MFG-2000 % 5|14 ] Fift

[ ==c 1953125000000 Hz

| aMPL 3000 vpp
DC Offset  0.000 Yoo
RATE 20.000000000

UL (A H2)

R MEERTEIS, 1 Next/Back Page ThRg ] LA T/
I JE A Bl R B 1
T 5 1 1. % ARB

ARB

2. 1% F1 (Display) [“isiay |
3. f% F3 (Next Page)}} & & [exrage | Cr=)

M e sl — DMK

Horizon start*=Horizon start + Length
Center=Center + Length
*Horizon start +Length<16384

1EPE Next Page J5, B mmulR:
Horizon From: 0 =500

Length: 500
Center:250> 750
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GYINSTEK

fEREBIY

[ -rc 1531250000000 Hz

| AMPL 3000 Wvpp

DC Offset

0.000 Yoo

RATE

20.000000000

STYIN

T AAF: 1. 4% ARB ARG
2. f% F1 (Display) [“oispiey |
3

. 1% F5 (Overview) &7~ B4~ -

BeI¥

7KF-: 0~1000,
HEF: -8192~ 8192

& Overview J5, FEERIIF:
Horizon From: 200> 0

Length: 1199->16384
Center:799->8192

Vertical low/high: +8192
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GUWINSTEK MFG-2000 % 5|14 ] Fift

[ == 1953125000000 Hz

| AmMPL 3000 vep
DC Offset  0.000 Yoe
RATE 20.000000000 KHz

16383

Horizon Vertical | Next Page |"Back Page | Overview Return
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GYINSTEK (LR B

I AT B

I — R
GRS MFG-2000 2t si K KB hfg, I nT AR
AR ART o7 60 2 R Bk
[iag &z 308 1. #% ARB ## ARB
2. 1% F2 (Edit)
3. 1% F1 (Point)
4. 1% F1 (Address)

5. Address ZH EHl=AE

" Clear Enter | Return |

6. A7 IR AT R e s O
FHEARL A N\ b O
08

7. ¥4 F5 (Enter){#47 & B

8. 1% Return iR [H] 24 7 Return

9. 1 F2 (Data)

[
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GYINSTEK

MFG-2000 # %I/ F F-fift

10. Value S E A0

Clear Enter Return

1148 7 R ] e s sk ©

FER N Data A OO0
'0JoJo
OO®

12.#% F5 (Enter) {f47 % &
13. #% Return & 8] b 232

14. FHf% F6 (Return)iZ 1 ARB  (EEE
S

N B R
Address 100, Data 1000

[ 1953125000000 Hz

| amMPL 3000 wep |

DC Offset  0.000 Yoe

RATE

20.000000000

1} 199

“Address | Data | “Return

BN — 2R £k

He =L
H 2K

220
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AR AT A7 B B 2 R Bk



GYINSTEK

T AR 35

~

10. #% F5 (Done) i i\ Z 45

11. % Return iR [6] 2550

(ED=N:3]7
Tgi ARB %E ARB
% F2 (Edit)
{% F2 (Line)

{% F1 (Start ADD)

oo [aam

Start Address ¥ E I =AM

" Return |

"“Enter

5 R A e s O © © @
©

TR A AG 0JO)

8
1% F5 (Enter) (77 1 &
% Return & [B] b 24265

#HE 4~8 }, 5EM Start Data (F2), Stop
Address (F3)# Stop Data (F4) &

(]
(]

Bl —2 a2k, SHUT:

Start Address: 0, Start Data: 0
Stop Address: 500, Stop Data: 0

221



GYINSTEK

MFG-2000 # %I/ F F-fift

P

[ -rcc 1531250000000

Hz

| AMPL 3000 vep

DC Ofiset  0.000 Yoo

RATE 20.000000000

1198

““Enter || Return |

TR A

222

=

1% ARB 4

2. % F2 (Edit)

3. % F3 (Copy)

4. 1% F1 (Start)

5. Copy From I 4L

ARB

—o—
[
)

6. {3177 1a) B AT AT i g dH i
THAMA LR IR e ©

7. 1% F5 (Enter) {7 3 &

Enter Return

O]
O]

R

00,
0O

0



GUWINSTEK TR

8. 1% Return iR [A] 2478

9. #E% 4~8 L5E /K Length (F2)fl Paste To (F3)

10. # F5 (Done) i & #4%

11. #% Return iR [7]_ 25528

Hi 51 150~250 P AR Sl £ 5L 300~400:
Copy From: 0
Length: 500
To: 100

[ Freo 1931250000000 Hz

| AMPL 3000 wpp |
DC Offset  0.000 VYoo
RATE 20000000000

1198

Start | Length "Paste To | "“Done | Retum |

NS
H

BRI

T £ 1. 4 ARB 4t

2. #2 F2 (Edit) =
3. 1% F4 (Clear)
4. % F1 (Start)
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GUWINSTEK MFG-2000 % 5|14 ] Fift

5. Clear From £ =41 4,

f Clear I Enter | Return |

6. MR O
S B SR I okt
OO _

7. 1% F5 (Enter)f# {7 &

8. 1% Return iR o] L 23 H

9. ER 4~8 B5E K Length (F2) -

B
10 TH F3 (DOI’IE) Done
ok 2 —— )

11. 3% Return iR 0] F 2528

WERATH 12 4% F5 (ALL) IR 843
13. f§4% F5 (Done) i\ B

14. % Return i& [0] F 2452

Start: 100, Length: 500.
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GUYINSTEK &Y

TRERE I A -
[ o 1553125000000 Hz

| ampPL 3000 wep
DC Ofiset  0.000 Yoo
RATE 20.000000000

Start Length Done Return

[ - 15.531250000000 Hz

| aMPL 3000 vep |
DC Offset 0,000 Voo
RATE 20.000000000

Start || Length "™ Dane " Return |

TR BN BT A -
[ - 1953125000000 Hz

| AMPL 3.000 Ve
DC Offset  0.000 Voo
RATE 20.000000000

Return
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ARB {##"

R R A A

THI AR 1. #% ARB ## ARB
2. % F2 (Edit
3. 1% F5 (Protect)

4. 1% F2 (Start)

(|

5. Protect Start £ =44

Protect Off

" Clear Enter | Return |

6. f# 7 A AT s E . ©
FHEFHHIN Protect Start #i  ©
ik 0JOJO,

7. % F5 (Enter) (77 ¥ &
8. 1% Return iR [o] FZg 5z ea

9. EXE 4~8 F5E K Length (F3)

e
10. 4% F4 (Done) i A f47 [< 15,

11. #% Return iR [A] F 252
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12. 4% F4 (Done) (R4 5t

R EEAN YT 13. #% F1 (ALL) ff-4r A %
14. #% F6 (Done)ffiik

15. #% Return & [A] FZ%Sg

fl R LR 16. 3% F5 (Unprotect) fift i3 {4 -
i §i
17. #% F6 (Done) il

18. 4% Return iR [7] 25524

19. W 5 AR EI B . “Unprotected” 2K 7

BOCARY IXIR LU 0 o, F -
Start:100, Length: 500
[ - 1953125000000 Hz

| AMPL 3000 vpp
DC Offset  0.000 Voo

RATE 20.000000000
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B9 RA AR K H mIA 16k(2~16384) TR .

AT R
THIHR A 1. 4% ARB ## ARB
2. $ F6 (Output)
3. % F1 (Start)
4. Start S EI A
f Clear ! Enter I Return !
5. {8 J7 e R AT s e s ©
SRR A B NS4
0JOJO,
o
6. 1% F5 (Enter) il dcif o5
7. 1% Return iR [o]_F 2% 3¢ 5
8. HH 4~7 £ 5K Length (F2) (T
i =
9. % Return iR [7] 23

228
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[ - 0000000000000 Hz

| AMPL 3.000 vpp
DC Offset  0.000 Yoo
RATE 20.000000000

" Start Length | " Return |
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174 BT =Y
MFG-2000 R 555 K425 LA — 2w Wk, SHEIEsZs. 77
P Bl sinc. FEELETE. FRECTRFEA DC BHE.

KB ARAT 22 N FAT 1 4%

THIAR 31 1. % ARB ## A8
2. 1% F4 (Save)
3. $i F1 (Start)

4. Start ZHEI LAt

Clear | Enter | Retun |

PR L N R Hl B ®
©)
OO

6. % F5 (Enter)Hiil e lé &
7. % F6 (Return)iR o] L2

5. {ERT A ERA S OO0 @

8. HH 4~8 W5 Length (F2) e

WE

9. 1% F3 (Memory)
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10. 15 A w3 e BH ade 5 A A7 S0 A

4
ARBO~ARB9 { :
11. 4% F1 (Select) ¥ I - ARA7 & -
Firide SCA

12. #2 Return 12 [0] F 252 G

{5 AT e AT B ARBY SO, W R BT
Path: Memory:\Memoryl:

Memory1:
Memory2:
Memory3:

Memory4:

Memory5:
Memory6:
Memory7:
Memory8:
Memory9:

= R

B S RAE E USB 71t 28

T A 4 1 1. #% ARB

2. i F4 (Save)
3. 1% F1 (Start)

4. Start ZHEI wAM

—
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5. {7 R iesl sk ©
TR R 4G bk ©
O,

6. 4% F5 (Enter) i A2 h4 i
7. % F6 (Return)ik [7] I 2K H

8. H% 4~8 b5k Length (F2) =

wHE
9. 1% F4 (USB) -
10. 14 F AT el & RS0 R
4
\
V

7

<=

11. 4% Select %% H s B 44

lfseEies

232

12. #% F2 (New Folder)

13. SR BRI SR e 2 FR“NEW_FOL”

(T N\
New Folder:

NEW_FOL

BCDEFGHIJKLM

N OPQRSTUWVWXY Z

1 2 3 4 5 6 7 8 9 0 - -
- J
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14. {3 I AT M e R A% e bn

15. 1 | F1 (Enter Char)&{ F2 ~
(Backspace) il sk Ak ((Fa ) (CF2])

16. 4% F5 (Save) {17
R 17.4% F3 (New File) -
18. SR BRIA S F 44 “NEW _FIL”
(T N\
New File(CSV):
NEW_FIL

BCDEFGHIJKLM

N OPQRSTWUWVWXY Z

1 2 3 4 5 6 7 8 9 0
&

19. {8 I T e S % s e bn

S

20. ] F1 (Enter Char)zk F2  |Sikadd ~
(Backspace) fil| i S 1 44 ) =)

21. 4% F5 (Save) [ 17

Backspace

|
T \'
I’ \

TEMR H 3% F 818 ABC XU 3 Fl MFG.CSV X
4, AR
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IPath: USB:\ |
PrE—
= NEW_FOL

& ABC
& AFG.CSY
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NP BB A i 2 U LB

TR A 1. #% ARB A
2. $%F5 (Load)
3. #% F1 (Memory)
4. R TTBRE &R R4t _
9 A
\ 7

5. 1% Select i # H 8 044

6. 1% F3 (To)ifd i BB E 1 - S (s )
LR AR

7. “Load To” ¥4,

"“Clear | FEnter | Retun |

8. fHFHJT A e s O
TR ARG R ©

9. ¥4 F6 (Return) &Il L2 (e
10. % F5 (Done)

18 F R R R4 £ ARBY SO, TRELIE TR S
AR 0, TR EIFR:
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IPalh: Memory:\Memory0: |

Memory1:
Memory2:
Memory3:
Memory4:
Memory5:

Memory6:
Memory7:
Memory8:
Memory9:

=] s

B rco 19.531250000000 Hz
| aMPL 3000 vep

DC Offset  0.000 Yoo

RATE 20.000000000

R

M USB Bz T

TR A 1. 1% ARB 4

ARB

2. % F5 (Load)
3. 1 F2 (USB) =

4. A6 TR e st it £ S0 44

5. 1% F1 (Select) i 301
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6. 1% F3 (To)i&#: CLHBUETE N (R
it —c )

7. “Load To” &M=

"“Clear | FEnter | Retun |

8. A I 77 I AT R A g m A
TR AR R ©

9. % F5 (Enter)ffi A4 5%
10. #% F5 (Done) oo |
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238

fd AT e ATk £ AFG.CSV ST, BB
I E N0, W EFTR:

Ilelh: USH: \ABC |
a—

& AFGCSY

= R

B rreo 19.531250000000 Hz
| aMPL 3000 Wep

DC Offiset  0.000 Voo

RATE 20,000000000

R | S [ |
Clear Enter Return
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JUANY:-FAn

BSTIE R IEFE o,

Configure USB iNterface ........covvueueveueerninineeeeiitcniserereieeseseseeeeseseesesenees
Configure LAN interface......cccoverereenne
Remote control terminal connection

P 28 0] B BRI LTI o,

OVEIVIEW .ttt e et e e ettt e e e eta e e e eta e e eeateeeetaeeeeseeeeeaseeaeseeaeans
BB BT ettt

FER NI oo

R T et
Command Error COAES......c.uvumuiimiirieiinieienieieeeiet ettt
EXECULION ErTOrS ..coviiiiiiiiiiiiiiicrtcccteccctce et
QUETY EFTOIS ittt
Arbitrary Waveform ErTOrs........ooccceueueiiinninencccicieeneeneesessesecseeceeaenen

SO RS BT B e,

Register types.......cooiiiiiiiiiiiiiicc
MFG-2000 Status System
Questionable Status RegiSter.........cccccrrririeucuiirnneiecccnreerecccenes
Standard Event Status RegiSters .......c..cccceernrnierercininnennereneeeneneneenenene
The Status Byte Register
OULPUL QUEUE.....iiiiiiiiiiiicteritete ettt
Error QUEUE ..c.eiiiiiiiieietccttet ettt
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R L FE T

The MFG-2000 supports USBremote connections.

Configure USB interface

USB PC side connector Type A, host
configuration MFG-2000 side Type B, slave
connector
Speed 1.1/2.0 (full speed)
Panel Operation 1. Download and install the USB driver from

the GW Instek website, www.gwinstek.com. Go
to the Product > Signal Sources > Arbitrary
Function Generators > AFG-30XX product page
to find the USB driver setup file.

Double click the driver file and follow the
instructions in the setup wizard to install the

driver.
2. Press the Utility key
followed by Interface (F2) e

USB

and USB (F2).
3. Connect the USB cable to

<
the rear panel USB B (slave)

port.

Configure LAN interface

LAN MAC Address Domain Name
configuration Instrument Name DNS IP Address
User Password Gateway IP Address

240
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Instrument IP Address Subnet Mask
HTTP Port 80 (fixed)

Panel Operation 1.

Connect the LAN cable to =
the rear panel LAN port. @

Press the Utility key

followed by Interface (F2)  oomeem
and LAN (F3).

DHCP
Connections

Use DHCP to automatically configure the IP
address of the unit for networks with a DHCP
server.

Press Config (F2) followed
by DHCP (F1), Done(F5). RSE— | F—
Press Done(F5) again. -

Auto IP
Connections

Use Auto IP to automatically configure the IP
address of the unit when it is directly
connected to a host PC via the Ethernet cable.

Press Config (F2) followed

by Auto IP (F2), Done(F5). (s B
Press Done(F5) again. --

Manual IP
Connections

Manually configure the IP address.

Press Config (F2) followed
by Manual (F3).

Press IP Addr (F1) and set
the IP address using the

number pad. Press Done
(F1) to complete setting the
IP Address.
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7. Press NetMask (F2) and set
the mask address using the
number pad. Press Done
(F1) to complete setting the
net mask.

8. Press Gateway (F3) and set

the gateway address using
the number pad. Press Done
(F1) to complete setting the
gateway.

9. Press Done (F5) to complete

setting the manual IP
address and to return to
LAN interface menu. Press
Done(F5) again.

Setting the Host ~ 10. Press Host Name (F4).
Name

11. Enter the host name using
the scroll wheel, arrow keys
and soft-keys. Use the scroll
wheel to highlight a
character, and press Enter

Char (F1) to select the
highlighted character.
e

12. Press Done (F5) to finish

setting the Host Name.
Press Done(F5) again.
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Remote control terminal connection

Terminal Invoke the terminal application such as MTTTY

application (Multi-Threaded TTY). ForUSB, 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, MFG-2000, SN: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.

Display When a remote connection is established all panel
keys are locked bar F5.

1. Press REM/LOCK (F6) to
return the function
generator to local mode.
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FREQ 1.000000000  kHz

AMPL 3.000 Vop |Phase Wﬁi
DC Offset 0.00 ¥oo

Type: AM
AM Depth: 100.0 %

Source: INT
AM Freq: 100000 Hz

Shape: Sine
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[P 8% 0] i A% 2 | 5T

The MFG--2000 also has a browser-based interface to remotely
control the unit over a network.

Overview

Welcome Page The Welcome Page is the home page for the
browser control interface. This page lists
instrument information and the LAN
configuration. It also has links to the Browser
Web Control and the View & Modify
Configuration pages.
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Browser Web The Browser Web Control allows you to

Control remotely control and view the unit over a LAN.
The unit can be controlled via a virtual control
panel using a mouse, with SCPI controls via an
SCPI input box or by running SCPI commands

in a file.
View & Modify The View & Modify Configuration page
Configuration displays all the LAN configuration settings and

allows you to edit the configuration.

8 o 5ol @ |

Er===]

Operation 1. Configure the AFG-30XX interface to LAN
and connect it to the LAN or directly to the
PC (if the LAN interface is set to Auto IP).

See Page #7% ! REXFi%. for the LAN

configuration details.
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2. Next enable the virtual

interface on the AFG-30XX. sormmemm
Press the Utility key

followed by Interface (F2),
LAN (F3) and Remote (F1)
to enable/disable the
Virtual interface.

Interface: USB ¥irtual Interface: Enable
GPIB Address: 10 LAN Boot Mode:  AutolP
CH1 Load: 50 OHM IP Address: 169.254.206.154

CH2 Load: 50 OHM HetMask: 253.253.0.0
Language: English GateWay: 0.0.0.0

3. Enter the IP address of the unit into the
address bar of your web browser as follows:

e (=) | @ ntip:/172.16.22.117/ihdexhtm

File Edit View Favorites Tools Help

4. The Welcome page will appear in the
browser.

Lol LD L= B G-2000 Muth Channel Function Generator
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418
Compatible IEEE488.2, 1992 (fully compatible)
standard 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 |23 |4]
root node and the :PM and :PULSe sub nodes.

Root node :SOURce(1]
2" node P PM PULSe

3 node  SOURCE Shape :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 SOURce1: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.

Iorg Iorg
SOURcel:DCOffset
shlort shlort

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  SOURcel1:DCOffset
SOURCE1T:DCOFFSET

sourcel:dcoffst

SHORT SOUR1:DCO

sourl:dco
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Command
Format

lSOURce]:DCOFFset"_If off&ebﬂl__'i 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:

SOURce1:FREQuency? [MINimum|MAXimum]

SOURce1: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> anyof NR1,2,3 1,1.5,4.5e-1
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<NRf+><Numer NRf type witha 1, 1.5, 4.5e-1
ic> suffix including MAX, MIN
MINimum, ’ ’
MAXimum or
DEFault
parameters.

<aard> Arbitrary ASCII
characters.

<discrete> Discrete ASCII ~ IMM, EXT,
character MAN
parameters

<frequency> NRf+ type 1KHZ, 1.0 HZ,

<peak deviation including MHZ

in Hz> frequency unit

. 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, S MS 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)

&Note

Aj or nm should be used when using a terminal

program.
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Command Space
Separators

A space is used to separate a
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]2|3]4]:DCOffset?
SOURce[1]2|3]4]:0UTPut?
- SOURCcel:DCOffset?;OUTPut?

Colon +
Semicolon (:;)

A colon and semicolon can be
used to combine commands from
different node levels.

For example:
SOURce1:PM:SOURce?
SOURce:PULSe:WIDTh?

2>SOURcel:PM:SOURce?:;SOURce:

PULSe:WIDTh?

Comma (,)

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

For example:
SOURCce:APPLy:SQUare T0KHZ, 2.0
VPP, -1V
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RIS

ok 1= 257

SYSTEMIERROI? ..ottt ettt aesae s saeens 257
FIDN? oo

FETIBEETELD oo, 264
SYSTEMILOCAL ...ttt 264
SYSTEMIREMOLE ..ttt 264

B FE 2 oo 265
SOURCe[1|2]3|3RF]:APPLY:SINUSOId ....c.covriiireiiiiininiiercecineneeieneicecenenes 267
SOURCE[1]|2]3]:APPLY:SQUAIE.....couiivciiiiiicicicitteetereievesee e seeneveeseeaes 267

SOURce[1[2[3]:APPLy:RAMP
SOURce[1]2|3]:APPLy:PULSe
SOURce[1]2|3]:APPLy:NOISe

SOURCE[T|2[3APPLY:USER.....ooso oo sseeeeesseeeeeeeeesees

SOURCE[T|2]3[3RFJ:APPLY? ...ttt 270
BT 2 oo 272

SOURCE[1|2]3[3RFJ:FUNCLION ...t 272

SOURCce[1/2|3|3RF|pulse]:FREQUENCY ......c.ovvueueuieiininiiercecininieieneeceeenenes 273

SOURCce[1/|2]3|3RF|pulse]:AMPIlitude........couvveueuieinnniericinnieccienees 275

SOURce[1/2]3|3RF|pulse]:DCOffset

SOURce[1/2|3]:SQUare:DCYCle......

SOURce[1/2]|3]:RAMP:SYMMetry........

SOURCe[1[2|3|3RFJ:PULSEWIDTh .o

OUTPUL ettt sttt sttt sbe st sae et

OUTPut[1|2]3|3RF|pulse]:LOAD

SOURCE[1]2|3|3RF|pulse]:VOLTage:UNIT ......ccccccermmerereerenniniencrcienenees 281
BRI B TR D oo 282

SOURCEPULSE:PULSE:WIDTH .ot 282
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SOURCEPULSE:PULSE:DCYCIE ..ot
SOURCEPULSE:PULSe:TRANsition:LEADIng ...
SOURCEPULSE:PULSe:TRANSsition:TRAlling

R TN (AM)FE L e
AM PN e 286
SOURCE[T|2[3RFIAMESTATE ..o eeeeeeeeeseseeesseeeeseeseee oo 287
SOURCE[T]2|3RF:AM:SOURCE......coeiiiiiiiiiciciccnsieeect e 287
SOURCce[1]|2|3RF:AM:INTernal:FUNCLION. ...c.ccveveerieerieiiieierceeieeeienee 288
SOURCce[1]|2|3RF]:AM:INTernal:FREQUENCY ...cooveuerveuerieriieieirieceieenienenes 289
SOURCE[T[2[3RFIAMDEPTR oo eeeeeeeeeeeeeseseeessseeeeeeee 289

PRIBEBEFE (ASK)FE 2 oo, 291
ASK I o 291

SOURCce[3RF]:ASKey:STATe
SOURCce[3RF]:ASKey:SOURce
SOURCce[3RF]:ASK:AMPlitude

SOURCce[3RF]:ASKey:INTernal RATE ......cccovririereueininirenieieicceneseeeneneneene 293
BERATHT(FM)YFE L oo 294
FIVETEZ s 294
SOURCE[T|2]3|3RF]:FMISTATE ..ot 295
SOURCe[1]2]3|3RF]:FM:SOURCE ...t 295

SOURce[1]2|3|3RF]:FM:INTernal:FUNCHION ....c.c.cucerirrricicicicerieieieeeene 296
SOURce[1]2|3|3RF]:FM:INTernal:FREQUENCY ....cveueiririreeiciciicirieieiciccnene 297
SOURCE[1[2[3|3RFJ:FM:DEVIAtion .....eeeeeeeeeerereeeeeeeeeeeeeeeeeeeessesesseeeeeeee 297
AR BEAE (FSK)FE L oo 299
FSK AN oottt 299

SOURce[1[23|3RFJ:FSKey:STATe
SOURce[1]2|3|3RF]:FSKey:SOURce
SOURce[1]2|3|3RF]:FSKey:FREQUENCY.....ccovrurrerereeiririnieieecieneeeereneeeeenens
SOURce[1]2|3|3RF]:FSKey:INTernal:RATE ........cccecermmnueueriienireerencrccnene

FHAL V] (PM)FE 2 oo

PM A e
SOURCce[1/2|3|3RF]:PM:STATe..............
SOURCE[1|2|3[3RF]:PM:SOURCE ........cooorerreeeeeseeeeeoeeeseeeeeeseoessesseeenenes
SOURce[1]2|3|3RF]:PM:INTernal:FUNCLION .......cccccovviriiuiuiiiiiiicicccne
SOURce[1]2|3|3RF]:PM:INTernal:FREQuency ...
SOURCE[1]2|3[3RF]:PM:DEVIation ..........ovvvveeeeeereeeeeeeseesseeeeeeeeseeseeeenenes

FHBLEESE (PSK)FE 2 oo

PSK AT ZH oottt 306
SOURCE[BRF]:PSKey:STATE ..ot 306
SOURCce[3RF]:PSKey:SOURCE........ccocoiiiiiiiiiiiiiiiciciciccce 307
SOURce[3RF]:PSKey:PHASE
SOURCce[3RF]:PSKey:INTernal RATE ........cccoveierecrcnnninieecicneneeiererenenene 308
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BRI (SUM)FE L i 309
SUM TEZ e er e en e en s eeeen 309

SOURce[1|2]:SUM:STATe
SOURce[1/2]:SUM:SOURce
SOURce[1|2):SUM:INTernal:FUNCLION ....c.cvueeeieeieiiieieirieerieerei e
SOURce[1|2]:SUM:INTernal:FREQuency
SOURCE[T|2]:SUMIAMPL.....oviiiiiicicciirreectte ettt

JIK T8 VR (PWM)FE 2 (o

PWM J1ZH s 314
SOURCE[T|2|3[:PWMESTATE ..ottt
SOURCE[1|2|3[:PWM:ISOURCE ..ottt
SOURCce[1/2|3]:PWM:INTernal:FUNction
SOURCce[12|3]:PWM:INTernal:FREQUENCY.....c.c.eirereriirereieeririnieiciecenenes 316
SOURCE[T[2[3J:PWMDUTY .o seseess e 317

BRI (Sweep) B2 oo, 318

FAFEI L 318
SOURce[1|2|3|3RF:SWEEP:STATE. ...

SOURCce[1/2|3|3RF]:FREQuency:STARt
SOURce[1/2|3|3RF]:FREQuency:STOP
SOURce[12]|3|3RF]:FREQUENCY:CENTEN .. 321
SOURCce[1/2]3|3RF]:FREQuency:SPAN
SOURce[1/2]3|3RF]:SWEep:SPACing........
SOURce[1|2|3|3RF:SWEep:TIME ..........
SOURCe[1|2]3|3RF]:SWEepP:SOURCE ......ccururirveueuieiiiniicrcicinineeieneneeteneaes
OUTPUL[T|2]:TRIGEEr:SLOPE........oovriererciiiiririeieicitteteeeteieee et
OUTPut[1|2):TRIGger
SOURCe[1|2]:MARKErFREQUENCY......c.certriirrererieiininienereeeeneneeieneneseenennes
SOURCE[T|2]:MARKET ...ttt veseseeseaes

BRI B BE T (BUrst) FE 2 v

(55

I RN 328
SOURCE[1[2|3]:BURSESTATE ...

SOURce[1]2|3]:BURSt:MODE
SOURCE[1[2|3]:BURSENCYCIES ... 331
SOURce[1/2|3]:BURSE:INTernal:PERIOM ..........ccccucucicieiiicciciciceeenes 332
SOURce[1]2|3]:BURSt:PHASe
SOURCe[1]2|3]:BURSETRIGEENSOURCE ......oooooeeeeeeeeeeeeeeeeeeeeeseeeee 333
SOURCe[1]2|3]:BURSETRIGEENDELAY w..oveveoeoeeeeeeeeeeeeeeeeeeeeeeeeseseee 335
SOURCe[1]2|3]:BURSETRIGEENSLOPE. ....oooooooeeeeseeeeeeeeeeeeeeoes e 335

SOURCe[1]2|3]:BURSE:GATEPOLAIILY ...vvoveveereeienissieeissseesiensesses i 336
SOURCce[1|2]:BURSt:OUTPUt:TRIGEEr:SLOPE ......ccovvvieereieiiririeeeieceenes 337
SOURCE[1]2]:BURSt:OUTPUETRIGEET ...eoovrieeieieriarieisseieiieesesseeienses 338
BT (ARB)FEL <o, 339
FETEBETEA DR oo 339
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SOURCE[1[2[3]:FUNCHON USER...oooooeeeeeeeseee e 340
DATAIDAC ...t 340
SOURce[1]2|3]:ARB:EDIT:COPY........
SOURce[1]2|3]:ARB:EDIT:DELete............. ..342
SOURce[1]2|3]:ARB:EDIT:DELete:ALL ..... ..342
SOURCE[1[2[3J:ARB:EDIT:POINE ..o 342
SOURCE[T[2[3J:ARB:EDIT:LINE ..o 343
SOURCe[1]2|3]:ARB:EDIT:PROTECE ..cevveineiirerercieinireseeieeeiccseseeienenenenene 343
SOURCce[1]2|3]:ARB:EDIT:PROTECEALL...c.covrrrereveeiriririeiciecreniseeiereieieens 344
SOURce[1]2|3]:ARB:EDIT:UNProtect
SOURCE[T|2|3]:ARBINCYCIES ..ottt
SOURCe[1]|2]):ARB:OUTPULMARKET .....c.viiiirereieiiniririeieiciceneseeieneveieene
SOURCE[T|2[3J:ARB:OUTPUL ...

THEE (Counter) T84 oo,
COUNTERISTATE ..ottt et e e e e eenraneees
COUNIEIGATE ettt e e e e e e etre e e eraeaeeaaeae s
COUNLEIVALUE?.....oeeieeeeeeeeeeeeeteeeee ettt ettt eere et ereeaeereennes 348

FABE (Phase) T84 oo,

SOURce[1]2|pulse]:PHASE ....c.ccovrreruererrcnnn
SOURce[1]2|pulse]:PHASe:SYNChronize ...
SOURce[1|2|pulse]:PHASe:SYNChronize ...
SOURCe1:PHASE:SYNCRHIONIZE ...

HE A (Couple)FB 2 e,

SOURCce[1|2]:FREQuency:COUPIe:MODE .........cooeiuiuricicuecinnrrecceeaene 350
SOURCce[1|2]:FREQuency:COUPIe:OFFSet ... 350
SOURCce[1|2]:FREQuency:COUPIE:RATIO....c.cuoueeireiericicieieeeierreecceaee 351
SOURCce[1|2]:AMPlitude:COUPle:STATe
SOURce[1]2]: TRACK

FERERIERE

ESAV e

MEMory:STATe:DELete............
MEMory:STATe:DELete ALL......ccooiiiiiiiiieeeeeecceeee e
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SYSTem:ERRor? System Query

Description Reads an error from the error queue. See page %
R REXT%. for details regarding the error
queue.

Query Syntax SYSTem:ERRor?

Return parameter <string> Returns an error string,
<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,MFG-2000,SN:XXXXXXXX,Vm.mm

Query Syntax *IDN?

Return parameter <string>

Example *IDN?
GW INSTEK,MFG-2000,SN:XXXXXXXX,Vm.mm

Returns the identification of the function
generator.
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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 parameter +0 Pass judgment
+1 Fail judgment

Example *TST?
+0

The function generator passed the self-test.

SYSTem:VERSion? 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>
Example SYST:VERS?
MFG-2000 VX XXX_XXXX
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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 MFG-2000, 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

*QPC? System Query

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

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

Query Syntax *OPC?

Return parameter 1

Example *OPC?1

Returns a “1” when all pending operations are
complete.
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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
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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 Parameter Bit Register Bit Register
0 Not used 4 Message Available
1 Not used 5 Standard Event
2 Error Queue 6 Master Summary
3 Questionable 7 Not used

Data
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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 Parameter Bit Register Bit Register
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 Parameter Bit Register Bit Register
0 Not used 4 Message Available
1 Not used 5 Standard Event
2 Error Queue 6 Master Summary
3 Questionable 7 Not used

Data

Query Example ~ *SRE?12

Returns the bit weight of the status byte enable
register.
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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

Syntax SYSTem:REMote

Example SYST:REM
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The APPLy command has 5 different types of outputs (Sine, Square,
Ramp, Pulse, Noise, ). 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
commandOUTPut[1|2|3|3RF|pulse] 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|2|3|3RF]:APPLy:SINusoid [<frequency> [,<amplitude>
[,<offset>]]]

Output Frequency For the output frequency, MINimum, MAXimum
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 voltage 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.

266



GYINSTEK AL

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

SOURCce[1]2|3|3RF]: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.

SOURCce[1]2|3|3RF]:APPLy:SINusoid [<frequency>

Syntax .

[,<amplitude> [,<offset>] ]]

Parameter <frequency> TuHz~320MHz
<amplitude> TmVpp~10Vpp (50 Q)
<offset> -4.99V~4.99V (50 Q)

Example SOURT:APPL:SIN 2KHZ,MAX,MAX
Sets frequency to 2kHz and sets the amplitude and
offset to the maximum.

Source Specific

SOURce[1/2|3]: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%.

Syntax SOURce[1]23]:APPLy:SQUare [<frequency>

[,<amplitude> [,<offset>] ]]

Parameter <frequency> TuHz~25MHz
<amplitude> TmVpp~10Vpp (50Q)
<offset> £5 Vpk ac +dc (50Q)

Example SOURT:APPL:SQU 2KHZ,MAX,MAX
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Sets frequency to 2kHz and sets the amplitude and
offset to the maximum.

Source Specific

SOURce[1/2|3]: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]2|3]:APPLy:RAMP [<frequency>
[[<amplitude> [,<offset>] ||

Parameter <frequency> TuHz~1TMHz
<amplitude> TmVpp~10Vpp (50Q)
<offset> +5 Vpk ac +dc (50Q)

Example SOURT1:APPL:RAMP 2KHZ,MAX,MAX

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

SOURce[1|2|3]:APPLy:PULSe Command

Description Outputs a pulse waveform 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 |2 | 3]: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

SOURce[1 |2 |3]:PULS:PER command

Syntax SOUR[1|2|3|3RF|pulse]:APPLy:PULSe [<frequency>
[,<amplitude> [,<offset>] ]|

Parameter <frequency> 500uHz~25MHz
<amplitude> 1TmV~2.5 (50Q)
<offset> £5 Vpk ac +dc (50Q)

Example SOURT1: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[1/2|3]: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 SOURCce[1|2]3]:APPLy:NOISe [<frequency|DEFault>
[,<amplitude> [,<offset>] ]
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Parameter <frequency> Not applicable
<amplitude> TmV~10V (50Q)
<offset> +5 Vpk ac +dc (50Q)

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

Source Specific

SOURce[1/2|3]:APPLy: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]2|3]:APPLy:USER [<frequency>
[[<amplitude> [,<offset>] ||

Parameter <frequency> TuHz~100MHz
<amplitude> 0~10V (50Q)
<offset> £5 Vpk ac +dc (50Q)
Example SOUR1:APPL:USER 1KHZ,5.0,1.0
Source Specific
SOURce[1|2|3|3RF]:APPLy? Command
Description Outputs a string with the current settings.
Note The string can be passed back appended to the
Apply Command.
Syntax SOURce[1|2]3|3RF|pulse]:APPLy?
Return Parameter <string> Function, frequency,

amplitude, offset
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Example SOURT: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

SOURCce[1]2|3|3RF]: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|2]3|3RF]: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 Tria Ramp Pulse Noise ARB

AM

v v Y v v % Y
FM v v v v x x x
PM v v v v x x x
ASK v X X X X X X
Sk v v v v v x o«
PSK ‘/ X X X X X X

SWEEP v v v v « « «

BURST v v v y y y

Syntax SOURce[1]2]3]3RF]:FUNCtion
{SINusoid|SQUare|RAMP| PULSe|NOISe| USER}
Example SOURT:FUNC SIN

Sets the output as a sine function.

Query Syntax SOURce[1|2]3|3RF]:FUNCtion?

Return Parameter SIN, SQU, RAMP, PULS, Returns the current output
NOIS, USER type.

Example SOURT:FUNC?
ARB

Current output is sine.

Source Specific

SOURCce[1|2|3|3RF|pulse]:FREQuency Command

Description Sets the output frequency for the
theSOURce[1|2 |3 |3RF | pulse] :FUNCtion
command. The query command returns the
current frequency setting.

Note The maximum and minimum frequency depends
on the function mode.
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Sine, Square TuHz~320MHz/25MHz
Ramp TuHz~TMHz
Pulse 1uHz~25MHz
Noise Not applicable
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.

0.01% to 99.99%

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]2]3|3RF|pulse]:FREQuency
{<frequency>|MINimum|MAXimum}

Example SOURT:FREQ MAX
Sets the frequency to the maximum for the current
mode.

Query Syntax SOURce[1]2]3|3RF|pulse]:FREQuency?

Return Parameter

<NR3> Returns the frequency for
the current mode.

Example
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+6.0000000000000E+07+1.0000000000000E+03
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Source Specific

SOURCce[1|2|3|3RF|pulse]:AMPlitude Command

Description The SOURce[1 |2 |3 |3RF | pulse]:AMPLitude
command sets the output amplitude for the
selected channel. 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| < Vimax - 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]2|3 | 3RF | pulse]:AMPlitude
command is used. Alternatively, the VOLT:UNIT
command can be used to set the amplitude units
for all commands.

Syntax SOURCce[1|2]3|3RF|pulse]:AMPlitude {< amplitude>
[MINimum|MAXimum}
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Example SOURT:AMP MAX

Sets the amplitude to the maximum for the current
mode.

Query Syntax SOURce[1]2]3|3RF|pulse]:AMPlitude?
{MINimum|MAXimum}

Return Parameter <NR3> Returns the amplitude for
the current mode.
Example SOURT:AMP? MAX
+8.000E+00

The maximum amplitude that can be set for the
current function is 8 volts.

Source Specific

SOURCce[1/2|3|3RF|pulse]: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.

Syntax SOURce[1]2]3|3RF|pulse]:DCOffset {< offset>
|[MINimum|MAXimum}
Example SOUR1:DCO MAX
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Sets the offset to the maximum for the current
mode.

Query Syntax SOURce[1|2]3|3RF|pulse]:DCOffset?
{MINimum|MAXimum}

Return Parameter <NR3> Returns the offset for the
current mode.

Example SOUR1:DCO?
+1.00E+00

The offset for the current mode is set to +1volts.

Source Specific

SOURCce[12|3]: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.

0.01% to 99.99%

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|2]3]:SQUare:DCYCle {< percent>
[MINimum|MAXimum}

Example SOUR1:SQU:DCYC MAX

Sets the duty cycle to the highest possible for the
current frequency.

Query Syntax SOURCce[1[2]3]:SQUare:DCYCle?
{MINimum|MAXimum}
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Return Parameter <NR3> Returns the duty cycle as a
percentage.
Example SOUR1:SQU:DCYC?
+9.90E+01

The duty cycle is set 99%.

Source Specific

SOURCce[1/2|3]: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 SOURCce[1|2]|3]:RAMP:SYMMetry {< percent>
[MINimum|MAXimum}
Example SOURT:RAMP:SYMM +5.00E+01

Sets the symmetry to the 50%.

Query Syntax  SOURce[1]2|3]:RAMP:SYMMetry?
{MINimum|MAXimum}

Return Parameter <NR3> Returns the symmetry as a
percentage.
Example SOURT:RAMP:SYMMetry?
+5.00E+01

Sets the symmetry to the 50%.
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Source Specific

SOURce[1/2|3|3RF]:PULSe:WIDTh Command
Description Sets or queries the pulse width. The default pulse
width is 50us.

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

Note The pulse width is restricted to the following
limitations:
Pulse Width = Minimum Pulse Width

Pulse Width < Pulse Period - Minimum Pulse

Width
Syntax SOURCEPULSE:PULSe:WIDTh
{<seconds>|MINimum|MAXimum}
Example SOURCEPULSE:PULS:WIDT MAX

Sets the pulse width to the maximum allowed.

Query Syntax SOURCEPULSE:PULSe:WIDTh?
[MINimum|MAXimum]

Return Parameter <seconds> =20 ns (limited by the
current frequency setting)
Example SOURCEPULSE:PULS:WIDT?

+2.000000000000E-08

The pulse width is set to 20 nanoseconds.

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

Syntax OUTPut[1|2]3|3RF|pulse] {OFF|ON}
Example OUTP1 ON

Turns the output on.

Query Syntax OUTPut[1|2]3|3RF|pulse]?

Return Parameter 1 ON
0 OFF
Example OUTP1?

1

The channel 1 output is currently on.

Source Specific

OUTPut[1/|2|3|3RF|pulse]: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
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[1]2]|3|3RF|pulse]:LOAD {DEFault|INFinity}
Example OUTP1:LOAD DEF

Sets the output termination to 50Q.
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Query Syntax OUTPut[1]2|3|3RF|PULSe]:LOAD?

Return Parameter DEF Default
INF INFinity
Example OUTPI:LOAD?
DEF

The output is set to the default of 50Q).

Source Specific

SOURCE[1|2|3|3RF|pulse]:VOLTage:UNIT = 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 SOURCEPULSE:VOLTage:UNIT {VPP[VRMS|DBM}
Example SOURCEPULSE:VOLT:UNIT VPP

Sets the amplitude units to Vpp.
Query Syntax SOURCEPULSE:VOLTage:UNIT?

Return Parameter VPP Vpp
VRMS Vrms
DBM dBm

Example SOURCEPULSE: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 leading edge time, trailingedge time, period and pulse
width.

' Period

Rise time Fall time
Source Specific
SOURCEPULSE:PULSe:WIDTh Command
Description Sets or queries the pulse width. The default pulse
width is 50us.

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

Note The pulse width is restricted to the following
limitations:

Pulse Width = Minimum Pulse Width
Pulse Width < Pulse Period - Minimum Pulse

Width
Syntax SOURCEPULSE:PULSe:WIDTh
{<seconds>|MINimum|MAXimum}
Example SOURCEPULSE:PULS:WIDT MAX

Sets the pulse width to the maximum allowed.

Query Syntax SOURCEPULSE:PULSe:WIDTh?
[MINimum|MAXimum]

Return Parameter <seconds> =20 ns (limited by the
current frequency setting)
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Example SOURCEPULSE:PULS:WIDT?
+2.000000000000E-08

The pulse width is set to 20 nanoseconds.

Source Specific

SOURCEPULSE:PULSe:DCYCle Command

Description Sets or queries the pulse duty cycle.

Note The duty cycle is restricted to the following
limitations:

Pulse Duty Cycle = 100xMinimum Pulse Width +
Pulse Period

Pulse Duty Cycle < 100x(1-Minimum Pulse
Width+Pulse Period)

Syntax SOURCEPULSE:PULSe:DCYCle{<percent>|MINimum|
MAXimum}
Example SOURCEPULSE:PULS:DCYC MAX

Sets the duty to the maximum allowed.

Query Syntax SOURCEPULSE:PULSe:DCYCle?
[MINimum|MAXimum]

Return Parameter <NR3> 0.019~99.99% (limited by
the current frequency
setting)

Example SOURCEPULSE:PULS:PULS:DCYC?

+1.0000E+01
The duty cycle is set to 10%

:LEADing Command
Description Sets or queries the pulse leading edge time. The

default rise time is 10ns. The leading and trailing
edge time can be different.

Note The leading edge time is limited by the pulse
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width as noted below:
Leading/Trailing Edge Time < 0.625 x Pulse Width

Syntax SOURCEPULSE:PULSe:TRANsition:LEADing
{<seconds>|MINimum|MAXimum}
Example SOURCEPULSE:PULS:TRANsition:LEADing MAX

Sets the pulse transition trailing to the maximum
allowed.

Query Syntax SOURCEPULSE:PULSe:TRANSsition:LEADing?
[MINimum|MAXimum]

Return Parameter <seconds> = 10ns(limited by the
current frequency and
pulse width settings)

Example SOURCEPULSE:PULS:TRANSsition:LEADing?
+8.0000E-08
The pulse transition trailing is set to 80
nanoseconds.
SOURCEPULSE:PULSe:TRANSsition Source Specific
:TRAlling Command
Description Sets or queries the pulse trailing edge time. The

default rise time is 10ns. The leading and trailing
edge time can be different.

Note The trailing edge time is limited by the pulse
width as noted below:

Leading/Trailing Edge Time < 0.625 x Pulse Width

Syntax SOURCEPULSE:PULSe:TRANSsition:TRAIling
{<seconds>|MINimum|MAXimum}
Example SOURCEPULSE:PULS:TRANSsition:TRAIlling MAX

Sets the pulse transition trailing to the maximum
allowed.
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Query Syntax SOURCEPULSE:PULSe:TRANSsition:TRAlling?
[MINimum|MAXimum]

Return Parameter <seconds> = 10ns (limited by the
current frequency and
pulse width settings)

Example SOURCEPULSE:PULS:TRANSsition:TRAlling?
+8.0000E-08

The pulse transition trailing is set to 80
nanoseconds.
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AM 4

To successfully create an AM waveform, the following commands
must be executed in order.

Enable AM 1.

Modulation

v

Configure Carrier

2.

Select
Modulation
Source

Turn on AM modulation using the
SOURce[1 |2 |3RF]:AM:STAT ON command

Use the APPLy command to select a carrier
waveform. Alternatively the equivalent 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 |2 | 3RF]: AM:SOUR
command.

4. Use the SOURce[1|2|3RF]: AM:INT:FUNC

Select Shape

Set Modulating
Frequency

Set Modulation
Depth
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command to select a sine, square, upramp,
dnramp or triangle modulating waveshape. For
internal sources only.

Set the modulating frequency using the
SOURce[1 |2 | 3RF]: AM:INT:FREQ command.
For internal sources only.

Set the modulation depth using the
SOURce[1 |2 | 3RF]: AM:DEPT command.
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Source Specific

SOURCce[1|2|3RF]: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|2|3RF]:AM:STATe {OFF|ON}
Example SOURT:AM:STAT ON
Enables AM modulation.
Query Syntax SOURce[1|2|3RF]:AM:STATe?
Return Parameter 0 Disabled (OFF)
1 Enabled (ON)
Example SOURT:AM:STAT?

1

AM modulation mode is currently enabled.

Source Specific

SOURce[1|2|3RF]:A|\/|: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.

The RF channel supports only the internal
modulation mode.
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Syntax SOURce[1|2|3RF]:AM:SOURce {INTernal|EXTernal}

Example SOURT:AM:SOUR EXT

Sets the modulation source to external.

Query Syntax SOURce[1]|2|3RF]:AM:SOURce?

Return Parameter INT Internal
EXT External
Example SOURT:AM:SOUR?
INT

The modulation source is set to internal.

Source Specific

SOURce[1/|2|3RF]: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]|2]|3RF]:AM:INTernal:FUNCtion
{SINusoid|SQUare|TRlangle]UPRamp|DNRamp}
Example SOURT:AM:INT:FUNC SIN

Sets the AM modulating wave shape to sine.

Query Syntax SOURce[1]|2|3RF]:AM:INTernal:FUNCtion?

Return Parameter SIN Sine UPRAMP Upramp
SQU Square DNRAMP  Dnramp
TRI Triangle

Example SOURT:AM:INT:FUNC?
SIN

The shape for the modulating waveform is Sine.
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Source Specific

SOURce[1/|2|3RF]:AM:INTernal:FREQuency Command

Description Sets the frequency of the internal modulating
waveform only. The default frequency is 100Hz.

Syntax SOURCce[1|2|3RF]:AM:INTernal:FREQuency
{<frequency>|MINimum|MAXimum}

Parameter <frequency> 2 mHz~ 20 kHz

Example SOURT:AM:INT:FREQ +1.0000E+02

Sets the modulating frequency to 100Hz.

Query Syntax SOURCce[1|2|3RF]:AM:INTernal:FREQuency?
[MINimum|MAXimum]

Return Parameter <NR3> Returns the frequency in
Hz.

Example SOURT:AM:INT:FREQ?
+1.0000000E+02
Returns the frequency to 100Hz.

Source Specific

SOURce[1/2|3RF]:AM:DEPTh 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
+5V, 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 |2 |3RF]:AM:DEPTh command.

Syntax SOURCce[1|2|3RF]:AM:DEPTh {<depth in percent>
[MINimum|MAXimum}

Parameter <depth in percent> 0~120%
Example SOURT:AM:DEPT 50
Sets the modulation depth to 50%.
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Query Syntax  SOURce[1|2|3RFJ:AM:DEPTh? [MINimum|MAXimum]

Return Parameter <NR3> Return the modulation
depth as a percentage.

Example SOURT:AM:DEPT?
+5.0000E+01
The modulation depth is 50%.
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ASK /44

The following is an overview of the steps required to generate an
ASK modulated waveform.

Enable ASK 1. Turn on ASK modulation using the
Modulation SOURce[3RF]: ASK:STAT ON command.

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

3. Select an internal or external modulation source

Select ASK using the SOURce[3RF]: ASK:MOD:INT
Source
command.
l 4. Set the hop frequency using the
Select ASK SOURCce[3RF]:ASK:FREQ command.
Amplitude
* 5. Use the SOURce[3RF]: ASK:INT:RATE

command to set the ASK rate. The ASK rate can
only be set for internal sources.

Set ASK Rate

Source Specific

SOURce[3RF]:ASKey:STATe Command

Turn on or off the ASK modulation function of the
specified channel. Query the on/ off status of the
ASK modulation function of the specified channel.

Description

Note Burst or sweep mode will be disabled if ASK
modulation is enabled. As only one modulation is
allowed at any one time, other modulation modes
will be disabled when ASK modulation is enabled.
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Syntax SOUR[3RF]:ASK:STATe {OFF|ON}
Example SOURce3RF:ASK:STAT ON
Enables ASK modulation.
Query Syntax SOURCce[3RFJ:ASK:STATe?
Return Parameter 0 Disabled (OFF)
1 Enabled (ON)
Example SOURCce3RF:ASK:STAT?

1

ASK modulation mode is currently enabled.

Source Specific

SOURce[3RF]:ASKey:SOURce Command

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

Note External ASK source can not be supported.
Syntax SOURce[3RF]:ASKey:SOURce {INTernal|EXTernal}
Example SOURce3RF:ASK:SOUR EXT

Sets the ASK source to external.

Query Syntax SOURce[3RF]:ASKey:SOURce?

Return Parameter INT Internal
EXT External
Example SOURce3RF:ASK:SOUR?
EXT

The ASK source is set to external.

Source Specific

SOURce[3RF]:ASK:AMPlitude Command

Description Sets the ASK amplitude. The default modultaion
amplitude is set to 0.5V.

Note For ASK, the modulating waveform is a square
wave with a duty cycle of 50%.

292



GYINSTEK AL

Syntax SOURCce[3RF]:ASKey:AMPlitude
{<voltage>|MINimum|MAXimum}

Parameter <amplitude> OV~max

Example SOURCce3RF:ASK:AMPIlitude0.5V

Sets the ASK amplitude to 0.5V.

Query Syntax SOURCce[3RF]:ASKey: AMPlitude?
[MINimum|MAXimum]

Return Parameter <NR3> Returns the depth.
Example SOURCce3RF:ASK:AMPlitude

5.000E-01

Returns depthto 0.5V.

Source Specific

SOURce[3RF]:ASKey:INTernal RATE Command
Description Sets or queries the ASK rate for internal sources

only.
Note External sources will ignore this command.
Syntax SOURce[3RF]:ASKey:INTernal:RATE {<rate in Hz>

[MINimum|MAXimum}
Parameter <rate in Hz> 2 mHz~TMHz
Example SOURce3RF:ASK:INT:RATE MAX

Sets the rate to the maximum (1IMHz).

Query Syntax SOURce[3RF]:ASKey:INTernal:RATE?
[MINimum | MAXimum)]

Return Parameter <NR3> Returns the ASK rate in
Hz.
Example SOURce3RF:ASK:INT:RATE?

+1.0000E+06

Returns the maximum ASK rate allowed.
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FM /44

The following is an overview of the steps required to generate an
FM waveform.

Enable FM 1. Turn on FM modulation using the SOURce[1 |2
Modtilation |3|3RF ]: FM:STAT ON command.
Configure Carrier 2. 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 3. Select an internal or external modulation source
Modulation using the SOURce([1 |2 |3 | 3RF]:FM:SOUR
Source command.

v
Select shape 4. Use the SOURce[1 |2 |3 | 3RF]:FM:INT:FUNC
command to select a sine, square, upramp,
dnramp or triangle modulating waveshape. For
internal sources only.

Set Modulating

F 5. Set the modulating frequency using the
requency SOURce[1 |2 |3 | 3RF]: FM:INT:FREQ command.
For internal sources only.
Set Peak
Frequency 6. Use the SOURce[1]|2]|3|3RF]:FM:DEV
Deviation command to set the frequency deviation.
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Source Specific

SOURCce[1|2|3|3RF]: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|2|3|3RFJ:FM:STATe {OFF|ON}
Example SOURT:FM:STAT ON

Enables FM modulation.
Query Syntax SOURce[1|2]|3|3RF]:FM:STATe?

Return Parameter 0 Disabled (OFF)
1 Enabled (ON)
Example SOURT:FM:STAT?

1

FM modulation mode is currently enabled.

Source Specific

SOURce[1|2|3|3RF]: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.

The RF channel supports only the internal
modulation mode.
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Syntax SOURce[1]2]3|3RF]:FM:SOURce {INTernal|EXTernal}
Example SOURT:FM:SOUR EXT

Sets the modulation source to external.

Query Syntax SOURce[1]2]3|3RF]:FM:SOURce?

Return Parameter INT Internal
EXT External
Example SOURT:FM:SOUR?
INT

The modulation source is set to internal.

Source Specific

SOURce[1/2|3|3RF]: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]2]3|3RF]:FM:INTernal:FUNCtion
{SINusoid|SQUare|TRIangle]UPRamp|DNRamp}
Example SOURT:FM:INT:FUNC SIN

Sets the FM modulating wave shape to sine.

Query Syntax SOURce[1]2]3|3RF]:FM:INTernal:FUNCtion?

Return Parameter SIN Sine UPRAMP Upramp
SQU Square DNRAMP  Dnramp
TRI Triangle

Example SOURT:FM:INT:FUNC?
SIN

The shape for the modulating waveform is Sine.
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:FREQuency Command

Description Sets the frequency of the internal modulating
waveform only. The default frequency is 10Hz.

Syntax SOURCce[1|2]3|3RF]:FM:INTernal:FREQuency
{<frequency>|MINimum|MAXimum}

Parameter <frequency> 2 mHz~ 20 kHz

Example SOURT:FM:INT:FREQ 100

Sets the modulating frequency to 100Hz.

Query Syntax SOURCce[1|2]3|3RF]:FM:INTernal:FREQuency?
[MINimum|MAXimum]

Return Parameter <NR3> Returns the frequency in
Hz.

Example SOURT:FM:INT:FREQ?
+1.0000E+02
Returns the frequency to 100Hz.

Source Specific

SOURce[1/2|3|3RF]: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.
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The carrier frequency must be greater than or
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]2]3|3RF]:FM:DEViation {<peak deviation in
Hz>|MINimum|MAXimum}

Parameter <peak deviation in Hz> DC to Max Frequency

Example SOUR1:FM:DEV MAX

Sets the frequency deviation to the maximum
value allowed.

Query Syntax SOURCce[1]2]3|3RF]:FM:DEViation?
[MINimum|MAXimum]

Return Parameter <NR3> Returns the frequency
deviation in Hz.
Example SOURce[1|2]3|3RF]:FM:DEViation? MAX

+1.0000E+01

Returns the maximum frequency deviation
allowed.
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The following is an overview of the steps required to generate an
FSK modulated waveform.

Enable FSK 1.

Modulation

I

Configure Carrier

v
Select FSK Source

v
Select FSK HOP
Frequency

Set FSK Rate

Turn on FSK modulation using the
SOURce[1 |23 |3RF]:FSK: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.

3. Select an internal or external modulation source

using the SOURce[1 |23 | 3RF]:FSK:SOUR
command.

4. Set the hop frequency using the

SOURce[1 |2 ]3| 3RF]:FSK:FREQ command.

5. Use the SOURce[1]2|3|3RF]: FSK:INT:RATE

command to set the FSK rate. The FSK rate can
only be set for internal sources.

Source Specific

SOURCce[1]2|3|3RF]: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|2|3|3RF]:FSKey:STATe {OFF|ON}
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Example SOURT:FSK:STAT ON
Enables FSK modulation
Query Syntax SOURCce[1|2|3|3RF]:FSKey:STATe?
Return Parameter 0 Disabled (OFF)
1 Enabled (ON)
Example SOURT:FSK:STAT?

1

FSK modulation is currently enabled.

Source Specific

SOURCce[1/2|3]|3RF]: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 SOURCce[1|2|3|3RF]:FSKey:SOURce
{INTernal|EXTernal}

Example SOURT1:FSK:SOUR INT

Sets the FSK source to internal.

Query Syntax SOURCce[1]2]3|3RF]:FSKey:SOURce?

Return Parameter INT Internal
EXT External
Example SOURT:FSK:SOUR?
INT

The FSK source is set to internal.

Source Specific

SOURce[1/|2|3|3RF]: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 SOURCce[1|2]3|3RF]:FSKey:FREQuency
{<frequency>|MINimum|MAXimum}

Parameter <frequency> 1 uHz to Max Frequency

Example SOURT:FSK:FREQ +1.0000E+02

Sets the FSK hop frequency to to 100Hz.

Query Syntax SOURce[1|2]3|3RF]:FSKey:FREQuency?
[MINimum|MAXimum]

Return Parameter <NR3> Returns the frequency in
Hz.

Example SOUR1:FSK:FREQ?
+1.0000000000000E+02

Returns the frequency to 100Hz.

Source Specific

SOURce[1/|2|3|3RF]:FSKey:INTernal:RATE ~ Command

Description Sets or queries the FSK rate for internal sources
only.

Note External sources will ignore this command.

Syntax SOURce[1|2|3|3RF]:FSKey:INTernal:RATE {<rate in
Hz> |MINimum|MAXimum}

Parameter <rate in Hz> 2 mHz~100 kHz

Example SOURT:FSK:INT:RATE MAX

Sets the rate to the maximum (1MHz).

Query Syntax SOURCce[1|2]3|3RF]:FSKey:INTernal:RATE?
[MINimum|MAXimum]

Return Parameter <NR3> Returns the FSK rate in
Hz.
Example SOURT:FSK:INT:RATE? MAX

+1.000000000E+05

Returns the maximum FSK rate allowed.
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PM /44

The following is an overview of the steps required to generate a PM
modulated waveform.

Enable PM 1.
Modulation

l

Configure Carrier 2.

Select 3.
Modulation
Source

v

Select Shape 4.

Select
Modulating
Frequency

Set DEViation

302

Turn on PM modulation using the
SOURce[1|2]3 |3RF]: PM:STATe 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 |2 |3 | 3RF]:PM:SOUR
command.

Use the SOURce[1 |23 | 3RF]: PM: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 |23 |3RF]:PM:INT:FREQ command.
For internal sources only.

Use the SOURce[1 |2 |3 | 3RF]:PM:DEV
command to set the phase DEViation.



GYINSTEK AL

Source Specific

SOURce[1|2|3|3RF]:PM:STATe Command

Description Turns PM Modulation on or off. By default PM
modulation is off.

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

Syntax SOURce[1|2|3|3RF]:PM:STATe {OFF|ON}
Example SOURT:PM:STAT ON

Enables PM modulation
Query Syntax SOURce[1[2]|3|3RF]:PM:STATe?

Return Parameter 0 Disabled (OFF)
1 Enabled (ON)
Example SOUR1:PM:STAT?

1

PM modulation is currently enabled.

Source Specific

SOURce[1]2|3|3RF]:PM:SOURce Command

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

Note If an external PM source is selected, the phase
modulation is controlled by the MOD INPUT
terminal on the rear panel.

The RF channel supports only the internal
modulation mode.

Syntax SOURce[1|2|3|3RF]:PM:SOURce {INTernal|EXTernal}
Example SOURT1:PM:SOUR INT

Sets the PM source to internal.

Query Syntax SOURce[1|2|3|3RF]:PM:SOURce?
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Return Parameter INT Internal
EXT External
Example SOURT:PM:SOUR?
INT

The PM source is set to internal.

Source Specific

SOURce[1/2|3|3RF]:PM: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. .

Syntax SOURce[1]2]3|3RF]:PM:INTernal:FUNction
{SINusoid|SQUare|TRlangle]UPRamp|DNRamp}
Example SOURT:PM:INT:FUN SIN

Sets the PM modulating wave shape to sine. .

Query Syntax SOURce[1|2]3|3RF]:PM:INTernal:FUNction?

Return Parameter SIN Sine UPRAMP Upramp
SQU Square DNRAMP  Dnramp
TRI Triangle

Example SOURT:PM:INT:FUNC?
SIN

The shape for the modulating waveform is Sine.

:FREQuency Command

Description Sets the modulating waveform frequency for
internal sources. The default frequency is set to
20kHz.
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Syntax SOURCce[1|2]3|3RF]:PM:INTernal:FREQuency

{<frequency>|MINimum|MAXimum}
Parameter <frequency> 2 mHz~ 20 kHz
Example SOURT:PM:INT:FREQ MAX

Sets the frequency to the maximum value.

Query Syntax SOURce[1|2]3|3RF]:PM:INTernal:FREQuency?

Return Parameter <NR3> Returns the frequency in
Hz.
Example SOURT:PM:INT:FREQ?
+2.0000000E+04

Returns the modulating frequency. (20kHz)

Source Specific

SOURCce[1|2|3|3RF]:PM:DEViation Command

Description Sets or queries the phase deviation of the
modulating waveform from the carrier waveform.
The default phase deviation is 180°.

Note For external sources, the phase deviation is
controlled by the £5V MOD Input terminal on the
rear panel. If the phase deviation is set to 180
degrees, then +5V represents a deviation of 180
degrees. A lower input voltage will decrease the
set phase deviation.

Syntax SOURce[1|2|3|3RF]:PM:DEViation{<phase>|minimum
|maximum}

Parameter <percent> 0°~360°

Example SOUR1:PM:DEViation +3.0000E+01

Sets the deviation to 30°.
Query Syntax SOURce[1|2|3|3RF]:PM:DEViation?

Return Parameter <NR3> Returns the deviation .
Example SOUR1:PM:DEViation?
+3.0000E+01

The current deviation is 30°.
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The following is an overview of the steps required to generate an
PSK modulated waveform.

Enable PSK 1. Turn on FSK modulation using the
Modulation SOURCce[3RF]: PSK:STAT ON command.

¢ 2. Use the APPLy command to select a carrier
Configure Carrier waveform. Alternatively, the FREQ, AMPI, and
DCOffs commands can be used to create a
carrier waveform with a designated frequency,
amplitude and offset.

3. Select an internal or external modulation source
using the SOURce[3RF]:PSK:MOD:INT
l command.

Select PSK Source

Select PSK Phase 4 Set the hop frequency using the
* SOURCce[3RF]:PSK:PHASE command.
Set PSK Rat
€ € 5. Use the SOURce[3RF]: PSK:INT:RATE
command to set the PSK rate. The PSK rate can
only be set for internal sources.

Source Specific

SOURce[3RF]:PSKey:STATe Command

Description Turns PSK Modulation on or off. By default PSK
modulation is off.

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

Syntax SOURce[3RF]:PSKey:STATe {OFF|ON}
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Example SOURce3RF:PSK:STAT ON

Enables PSK modulation

Query Syntax SOURce[3RF]:PSKey:STATe?

Return Parameter 0 Disabled (OFF)
1 Enabled (ON)
Example SOURce3RF:PSK:STAT?
ON

PSK modulation is currently enabled.

Source Specific

SOURCce[3RF]:PSKey:SOURce Command

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

Note If an external PSK source is selected, PSK rate is
controlled by the Trigger INPUT terminal on the
rear panel.

Syntax SOURce[3RF]:PSKey:SOURce {INTernal|[EXTernal}

Example SOUR3RF:PSK:SOUR EXT

Sets the PSK source to external.

Query Syntax SOURCce[3RF]:PSKey:SOURce?

Return Parameter INT Internal
EXT External
Example SOURce3RF:PSK:SOUR?
INT

The PSK source is set to internal.

Source Specific

SOURCce[3RF]:PSKey:PHASE Command

Description Sets the PSK hop frequency. The default hop
frequency is set to 180°.
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Note For PSK, the modulating waveform is a square
wave with a duty cycle of 50%.

Syntax SOURce[3RF]:PSKey:PHASE
{<phase> | MINimum | MAXimum}

Parameter <phase> 0~360°.

Example SOUR3RF:PSK:DEV180

Sets the PSK hop deviation to to 180°.

Query Syntax SOURce[3RF]:PSKey:DEViation?
[MINimum|MAXimum]

Return Parameter <percent> 0~360°.
Example SOURT1:PSK:DEV? MAX
360°

Returns the maximum hop deviation allowed.

Source Specific

SOURCce[3RF]:PSKey:INTernal RATE Command

Description Sets or queries the PSK rate for internal sources
only.

Note External sources will ignore this command.

Syntax SOURce[3RF]:PSKey:INTernal:RATE {<rate in Hz>
[MINimum|MAXimum}

Parameter <rate in Hz> 2 mHz~1TMHz

Example SOURCce3RF:PSK:INT:RATE MAX

Sets the rate to the maximum (1MHz).

Query Syntax SOURce[3RF]:PSKey:INTernal:RATE?
[MINimum|MAXimum]

Return Parameter <NR3> Returns the PSK rate in
Hz.
Example SOURce3RF:PSK:INT:RATE? MAX

+1.0000E+06

Returns the maximum PSK rate allowed.
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The following is an overview of the steps required to generate a
SUMmodulated waveform.

Enable SUM 1.
Modulation

v

Configure Carrier 2.

Select 3.
Modulation
Source
v 4.
Select Shape
5.
Select
Modulating
Frequency
6.
Set AMPL

Turn on SUM modulation using the
SOURce[1 | 2]: SUM:STATe 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 | 2]:SUM:SOUR command.

Use the SOURce[1 | 2]:SUM:INT:FUNC
command to select a sine, square, upramp,
dnramp or triangle modulating waveshape. For
internal sources only.

Set the modulating frequency using the
SOURCce[1 | 2]:SUM:INT:FREQ command. For

internal sources only.

Use the SOURce[1 | 2]:SUM:AMPL command to
set the modulating AMPLitude.
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Source Specific

SOURCce[1|2]:SUM:STATe Command

Description Turns SUM Modulation on or off. By default SUM
modulation is off.

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

enabled.
Syntax SOURce[1]2]:SUM:STATe {OFF|ON}
Example SOURT:SUM:STAT ON
Enables SUM modulation
Query Syntax SOURce[1|2]:SUM:STATe?
Return Parameter 0 Disabled (OFF)
1 Enabled (ON)
Example SOUR1:SUM:STAT?

1

SUM modulation is currently enabled.

Source Specific

SOURce[1/|2]:SUM:SOURce Command

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

Note If an external SUM source is selected, the duty
cycle/pulse width is controlled by the MOD
INPUT terminal on the rear panel.

Syntax SOURCce[1|2]:SUM:SOURce {INTernal|EXTernal}

Example SOURT:SUM:SOUR INT
Sets the SUM source to internal.

Query Syntax SOURCce[1|2]:SUM:SOURce?

Return Parameter INT Internal
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EXT External

Example SOURT:SUM:SOUR?
INT

The SUM source is set to internal.

Source Specific

SOURce[1|2]:SUM: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.

Syntax SOURCce[1]2]:SUM:INTernal:FUNCction
{SINusoid|SQUare|TRlangle]UPRamp|DNRamp}
Example SOURT:SUM:INT:FUN SIN

Sets the SUM modulating wave shape to sine. .

Query Syntax SOURce[1[2]:SUM:INTernal:FUNction?

Return Parameter SIN Sine UPRAMP Upramp
SQU Square DNRAMP  Dnramp
TRI Triangle

Example SOURT:SUM:INT:FUNC?
SIN

The shape for the modulating waveform is Sine.

Source Specific

SOURce[1|2]:SUM:INTernal:FREQuency Command

Description Sets the modulating waveform frequency for
internal sources. The default frequency is set to
20KHz.

Syntax SOURCce[1[2]:SUM:INTernal:FREQuency

{<frequency>|MINimum|MAXimum}
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Parameter <frequency> 2 mHz~ 20 kHz

Example SOURT:SUM:INT:FREQ MAX
Sets the frequency to the maximum value.

Query Syntax SOURce[1|2]:SUM:INTernal:FREQuency?

Return Parameter <NR3> Returns the frequency in
Hz.
Example SOURT:SUM:INT:FREQ?
+2.0000000E+04

Returns the modulating frequency. (20kHz)

Source Specific

SOURce[1/|2]:SUM:AMPL Command

Description Sets or queries the amplitude of the modulating
waveform from the carrier waveform. The default
phase AMPLitude is 100%.

Note Ifanexternal SUM source is selected,the amplitude
of the modulated waveform is controlled using the
15V MOD INPUT terminal on the rear panel. A
positive signal (>0~+5V) will increase the
AMPLitude (up to the set duty cycle AMPLitude),
whilst a negative voltage will reduce the

AMPLitude.

Syntax SOURce[1|2]:SUM:AMPL{<percent>|minimum
|maximum}

Parameter <percent> 0%~100%

Example SOUR1:SUM:AMPLitude +3.0000E+01

Sets the amplitude to 30%.
Query Syntax SOURce[1|2]:SUM:AMPLitude?

Return Parameter <NR3> Returns the amplitude .
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Example SOUR1:SUM:AMPLitude?
+3.000E+01

The current amplitude is 30%.
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PWM /44

The following is an overview of the steps required to generate a
PWM modulated waveform.

Enable PWM 1. Turn on PWM modulation using the
Modulation SOURce[1]2|3]: PWM:STATe ON command.

Configure Carrier 2 Use the APPLy command to select a pulse
waveform. Alternatively, the FUNC, FREQ,
AMPI, and DCOffs commands can be used to
create a pulse waveform with a designated
frequency, amplitude and offset.

Select Modulation 3. Select an internal or external modulation source
Source using the SOURce[1 |2 | 3]:PWM:SOUR
¢ command.

Select Shape 4 Use the SOURce[1 |2 |3]: PWM:INT:FUNC
command to select a sine, square, upramp,
dnramp or triangle modulating waveshape. For
internal sources only.

Select Modulating 5. Set the modulating frequency using the
Frequency SOURce[1 |2 |3]:PWM:INT:FREQ command.
For internal sources only.

Set Duty 6. Use the SOURce[1 |2|3]:PWM:DUTY command
Cycle/Pulse Width  to set the duty cycle or Pulse Width.

Source Specific

SOURCce[1/2|3]:PWM:STATe Command
Description Turns pulse width modulation on or off. By default
PWM is off.
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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 PWM modulation is

enabled.
Syntax SOURce[1|2]3]:PWM:STATe {OFF|ON}
Example SOURT:PWM:STAT ON

Enables PWM modulation
Query Syntax SOURce[1]2]3]:PWM:STATe?
Return Parameter 0 Disabled (OFF)

1 Enabled (ON)
Example SOURT:PWM:STAT?

ON

PWM modulation is currently enabled.

Source Specific

SOURCce[12|3]:PWM:SOURce 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.

The RF channel supports only the internal
modulation mode.

Syntax SOURCce[1|2]3]:PWM:SOURce {INTernal|EXTernal}
Example SOURT:PWM:SOUR EXT

Sets the PWM source to external.
Query Syntax SOURce[1]2]3]:PWM:SOURce?

Return Parameter INT Internal
EXT External
Example SOUR1:PWM:SOUR? INT
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The PWM source is set to internal.

Source Specific

SOURCce[1]2|3]: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]2]3]:PWM:INTernal:FUNction
{SINusoid|SQUare|TRlangle]UPRamp|DNRamp}
Example SOURT:PWM:INT:FUN SIN

Sets the PWM modulating wave shape to sine.
Query Syntax SOURCce[1[2]3]:PWM:INTernal:FUNction?

Return Parameter SIN Sine UPRAMP Upramp
SQU Square DNRAMP  Dnramp
TRI Triangle

Example SOURT:PWM:INT:FUNC?
SIN

The shape for the modulating waveform is Sine.

Source Specific

SOURce[1/2|3]:PWM:INTernal:FREQuency Command

Description Sets the modulating waveform frequency for
internal sources. The default frequency is set to
10Hz.

Syntax SOURCce[1]2]3]:PWM:INTernal:FREQuency
{<frequency>|MINimum|MAXimum}

Parameter <frequency> 2 mHz~ 20 kHz

Example SOURT:PWM:INT:FREQ MAX

Sets the frequency to the maximum value.
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Query Syntax SOURCce[1[2]3]:PWM:INTernal:FREQuency?

Return Parameter <NR3> Returns the frequency in
Hz.
Example SOURT:PWM:INT:FREQ? MAX
+2.0000E+04

Returns the modulating frequency. (20kHz)

Source Specific

SOURce[1]2|3]: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|2]3]:PWM:DUTY {< percent>|minimum
|maximum}
Parameter <percent> 0%~100% (limited, see
above)
Example SOURT:PWM:DUTY +3.0000E+01

Sets the duty cycle to 30%.

Query Syntax SOURce[1]2]3]:PWM:DUTY?
<NR3> Returns the deviation
in %.

Return Parameter

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.
Mode

l

Select waveform 2.
shape, amplitude
and offset

l

Select Sweep 3.
Boundaries

318

Turn on Sweep mode modulation using the
SOURce[1|2]|3|3RF]: SWE:STAT ON
command.

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

Set the frequency boundaries by setting start
and stop frequencies or by setting a center
frequency with a span.

Start~Stop

Use the SOURce[1]2 |3 |3RF]:FREQ:STAR and
SOURce[1 |23 |3RF]: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 |2 |3 | 3RF]:FREQ:CENT and
SOURce[1 |23 |3RF]:FREQ:SPAN commands
to set the center frequency and the frequency
span. To sweep up or down, set the span as
positive or negative.
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Select Sweep 4.
Mode

Select Sweep Time 5.

Select the sweep 6.
trigger source

Select the marker
frequency

Choose Linear or Logarithmic spacing using
the SOURce[1|2|3 | 3RF[:SWE:SPAC
command.

Choose the sweep time using the
SOURce[1]2|3|3RF]:SWE:TIME command.

Select an internal or external sweep trigger
source using the SOURce[1 |2 |3 | 3RF]:SOUR
command.

To output a marker frequency from the trigger
out, use The
SOURce[1]2]3|3RF]:MARK:FREQ command.
To enable marker frequency output, use the
SOURce[1]2]3|3RF]:MARK ON command.

The marker frequency can be set to a value
within the sweep span.

Source Specific

SOURCce[1|2|3|3RF]:SWEep:STATe Command

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

Note Any modulation modes or Burst mode will be
disabled if sweep mode is enabled.

Syntax SOURCce[1]2|3|3RF]:SWEep:STATe {OFF|ON}

Example SOURT:SWE:STAT ON

Enables sweep mode.

Query Syntax SOURCce[1|2]|3|3RF]:SWEep:STATe?

Return Parameter 0

1

Disabled (OFF)
Enabled (ON)
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Example SOUR1:SWE:STAT?
1

Sweep mode is currently enabled.

Source Specific

SOURCce[1/2|3|3RF]: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[12|3|3RF]:FREQuency:STARt
{<frequency>|MINimum|MAXimum}

Parameter <frequency> TuHz to Max Frequency

Example SOURT1:FREQ:STAR +2.0000E+03

Sets the start frequency to 2kHz.
Query Syntax SOURce[1]2|3|3RF]:FREQuency:STARt? [MINimum|

MAXimum]
Return Parameter <NR3> Returns the start frequency
in Hz.
Example SOUR1:FREQ:STAR?
+2.0000000000000E+03

Returns the maximum start frequency allowed.

Source Specific

SOURCce[1/2|3|3RF]: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|2|3|3RF]:FREQuency:STOP

{<frequency>|MINimum|MAXimum}

Parameter <frequency> TuHz to Max Frequency
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Example SOUR1:FREQ:STOP +2.0000E+03
Sets the stop frequency to 2kHz.

Query Syntax SOURce[1|2|3|3RF]:FREQuency:STOP? [MINimum|

MAXimum]
Return Parameter <NR3> Returns the stop frequency
in Hz.
Example SOURT:FREQ:STOP? MAX
+2.0000000000000E+03

Returns the maximum stop frequency allowed.

Source Specific

SOURce[1|2|3|3RF]: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 SOURCce[1|2]3|3RF]:FREQuency:CENTer
{<frequency>|MINimum|MAXimum}

Parameter <frequency> 450Hz~ 25MHz
450Hz~ 1TMHz (Ramp)
Example SOURT:FREQ:CENT +2.0000E+03

Sets the center frequency to 2kHz.

Query Syntax SOURce[1|2|3|3RF]:FREQuency:CENTer?
[MINimum|MAXimum]

Return Parameter <NR3> Returns the stop frequency
in Hz.
Example SOUR1:FREQ:CENT?
+2.0000000000000E+03

Returns the maximum center frequency allowed,
depending on the span.

321



GUWINSTEK MFG-2000 # %I/ F F-fift

Source Specific

SOURCce[1/2|3]|3RF]: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]2]3|3RF]:FREQuency:SPAN
{<frequency>|MINimum|MAXimum}

Parameter <frequency> TuHz~25MHz
TuHz~ TMHz (Ramp)
Example SOURT:FREQ:SPAN +2.0000E+03

Sets the frequency span to 2kHz.
Query Syntax SOURce[1|2|3|3RF]:FREQuency:SPAN? [MINimum|

MAXimum]
Return Parameter <NR3> Returns the frequency
span in Hz.
Example SOUR1:FREQ:SPAN?
+2.0000000000000E+03

Returns the frequency span for the current sweep.

Source Specific

SOURce[1/2|3|3RF]:SWEep:SPACing Command

Description Sets linear or logarithmic sweep spacing. The
default spacing is linear.

Syntax SOURce[1]2]3|3RF]:SWEep:SPACing
{LINear|LOGarithmic}

Example SOURT1:SWE:SPAC LIN
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Sets the spacing to linear.

Query Syntax SOURce[1|2|3|3RF]:SWEep:SPACing?

Return Parameter LIN Linear spacing

LOG Logarithmic spacing
Example SOURT:SWE:SPAC?

LIN

The spacing is currently set as linear.

Source Specific

SOURce[1/2|3|3RF]: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 SOURCce[1]2|3|3RF]:SWEep:TIME
{<seconds>|MINimum|MAXimum}

Parameter <seconds> 1ms~500s

Example SOURT:SWE:TIME +1.0000E+00

Sets the sweep time to 1 second.

Query Syntax SOURce[1|2]3|3RF]:SWEep:TIME? {<seconds>|
MINimum|MAXimum}

Return Parameter <NR3> Returns sweep time in
seconds.
Example SOUR1:SWE:TIME?
+1.00000E+00

Returns the sweep time (1 seconds).
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Source Specific

SOURCce[1/2|3|3RF]: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.

If the trigger source is set to manual, the function
generator starts sweeping each time a trigger
command is received. To trigger the function
generate from remote interface,it is necessary to
send a * TRG trigger command.

Syntax SOURCce[1]2]3|3RF]: SWEep:SOURce
{IMMediate|EXTernal| MANual}
Example SOURT: SWE:SOUR INT

Sets the sweep source to internal.

Query Syntax SOURce[1|2|3|3RF]: SWEep:SOURce?

Return Parameter IMM Immediate
EXT External
MANual Manual
Example SOUR1:SWE:SOUR?
IMM

The sweep source is set to internal.
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Source Specific

OUTPut[1]2]: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.

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 OUTPut[1|2]:-TRIGger:SLOPe {POSitive| NEGative}
Example OUTPI:TRIG:SLOP NEG

Sets the Trig out signal as negative edge.

Query Syntax OUTPut[1]2]:TRIGger:SLOPe?

Return Parameter POS Positive edge
NEG Negative edge
Example OUTPI:TRIG:SLOP?
NEG

The Trig out signal is set to negative edge.

Source Specific

OUTPut[1|2]:TRIGger 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|2):TRIGger {OFF|ON}
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Example OUTP1:TRIG ON
Enables the Trig out signal.
Query Syntax OUTPut[1|2|3|3RF]:TRIGger?

Return Parameter 0 Disabled
1 Enable
Example OUTPI:TRIG?

1
The Trig out signal is enabled.

Source Specific

SOURCce[1|2]: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 trigger out signal from the
trigger terminal on the rear panel.

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]|2]:MARKer:FREQuency
{<frequency>|MINimum|MAXimum}
Parameter <frequency> 1uHz ~ 25 MHz
TuHz ~ 1 MHz (Ramp)
Example SOURT:MARK:FREQ +1.0000E+03

Sets the marker frequency to 1 kHz.
Query Syntax SOURce[1|2]:MARKer:FREQuency? [MINimum|

MAXimum]
Return Parameter <NR3> Returns the marker
frequency in Hz.
Example SOURT:MARK:FREQ?

+1.0000000000000E+03
Returns the marker frequency (1 kHz).
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Source Specific

SOURce[1|2]: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[2]:MARKer {OFF|ON}
Example SOUR1:MARK ON

Enables the marker frequency.

Query Syntax SOURce[12]:MARKer?

Return Parameter 0 Disabled
1 Enabled
Example SOURT: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
Mode

Configuration

v
Choose
Triggered/Gated
Mode

'

Set Burst Count

Set the burst
period

Set Burst Starting
Phase
v

Select the trigger

1.

Turn on Burst mode using the
SOURce[1|2|3]:BURS:STAT ON command.

Use the APPLy command to select a sine,
square, ramp, pulse burst waveform*.
Alternatively, the FUNC, FREQ, AMP], and
DCOffs commands can be used to create the
burst waveform* with a designated
frequency, amplitude and offset.

*2 mHz minimum for internally triggered
bursts.

Use the SOURce[1]2|3]: BURS:MODE
command to select from triggered or gated
burst modes.

Use the SOURce[1 |2 |3]:BURS:INCYC
command to set the burst count. This
command is only for triggered burst mode
only.

Use the SOURce[1 | 2| 3]:BURS:INT:PER
command to set the burst period/cycle. This
command is only applicable for triggered
burst mode (internal trigger).

Use the SOURce[1 |2 |3]:BURS:PHAS
command to set the burst starting phase.

Use the SOURce[1 |2 | 3]:BURS:TRIG:SOUR

command to select the trigger source for
triggered burst mode only.
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Source Specific

SOURCce[1/2|3]:BURSt:STATe 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]2]3]:BURSt:STATe {OFF|ON}

Example SOURT1:BURS:STAT ON

Turns burst mode on.

Query Syntax SOURce[1]2]|3]:BURSt:STATe?

Return Parameter 0 Disabled
1 Enabled
Example SOURT:BURS:STAT?
0

Burst mode is off.

Source Specific

SOURCce[1/2|3]: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]2|3]:BURSt:MODE {TRIGgered|GATed}

Example SOURT:BURS:MODE TRIG

Sets the burst mode to triggered.
Query Syntax SOURce[1]2|3]: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|2|3]: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|2]3]: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|2]3]:BURSt:NCYCles?
[MINimum|MAXimum]

Return Parameter

<NR3> Returns the number of cycles.

INF INF is returned if the number of cycles
is continuous.
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Example SOUR1:BURS:NCYC?
+1.000000E+00

The burst cycles are set to 1.

Source Specific

SOURCce[1/2|3]: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]2]3]:BURSt:INTernal:PERiod
{<seconds>|MINimum|MAXimum}
Parameter <seconds > 1 ms ~ 500 seconds
Example SOURT:BURS:INT:PER +1.0000E+01

Sets the period to 10 seconds.

Query Syntax SOURce[1|2]3]:BURSt:INTernal:PERiod?
[MINimum|MAXimum]

Return Parameter <NR3> Returns the burst period in seconds.

Example SOUR1:BURS:INT:PER?
+1.00000000E+01

The burst period is 10 seconds.
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Source Specific

SOURCce[1|2|3]: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(2]3]:BURSt:PHASe
{<angle>|MINimum|MAXimum}

Parameter <angle> -360 ~ 360 degrees

Example SOUR1:BURS:PHAS MAX

Sets the phase to 360 degrees.

Query Syntax SOURCce[1]2]3]:BURSt:PHASe? [MINimum|MAXimum]

Return Parameter <NR3> Returns the phase angle in degrees.
Example SOUR1:BURS:PHAS?
+3.600E+02

The burst phase is 360 degrees.

Source Specific

SOURce[1/2|3]:BURSt:TRIGger:SOURce Command

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:
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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.

If the trigger source is set to manual, the function
generator outputs a burst count waveform with
the specified number of cycles each time the
trigger signal * TRG is received. The function
generator stops and waits for the next trigger after
the specified number of cycles has been output.
You can configure the function generator to use an
internal trigger to start a burst or send a trigger
signal from the rear panel port connector by
pressing the front panel key and you can also send
a trigger command * TRG through the remote
interface to provide an external trigger source.

Syntax

SOURce[1]2]3]:BURSt:TRIGger:SOURce
{IMMediate|EXTernal| MANual}

Example

Query Syntax

SOURT:BURS:TRIG:SOUR INT
Sets the burst trigger source to internal.
SOURce[1]2]3]:BURSt:TRIGger:SOURce?

Return Parameter
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Example SOUR1:BURS:TRIG:SOUR?
IMM

The burst trigger source is set to immediate.

Source Specific

SOURCce[1|2|3]: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|2]3]: BURSt:TRIGger:DELay
{<seconds>|MINimum|MAXimum}
Parameter <seconds> 0~85 seconds
Example SOUR1:BURS:TRIG:DEL +1.000E+01

Sets the trigger delay to 1 second.

Query Syntax SOURCce[1|2]3]:BURSt:TRIGger:DELay?
[MINimum|MAXimum]

Return Parameter <NRf> Delay in seconds
Example SOUR1:BURS:TRIG:DEL ?
+1.000E+01

The trigger delay is 1 second.

Source Specific

SOURce[1/2|3]: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 SOURCce[1]2]3]:BURSt:TRIGger:SLOPe
{POSitive| NEGative}

Parameter POSitive rising edge
NEGative falling edge
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Example SOURT:BURS:TRIG:SLOP NEG
Sets the trigger slope to negative.
Query Syntax SOURce[1|2]3]:BURSt:TRIGger:SLOPe?

Return Parameter POS rising edge
NEG falling edge
Example SOURT:BURS:TRIG:SLOP ?
NEG

The trigger slope is negative.

Source Specific

SOURCce[1/2|3]: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]2|3]:BURSt:GATE:POLarity
{NORMal|INVertes}

Parameter NORMal Logically high
INVertes Logically low
Example SOURT:BURS:GATE:POL INV

Sets the state to logically low (inverted).
Query Syntax SOURce[1|2|3]:BURSt:GATE:POLarity?

Return Parameter NORM Normal(High) logical 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|2]: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 SOURCce[1[2):BURSt:OUTPut:TRIGger:SLOPe
{POSitive|NEGative}

Parameter POSitive Rising edge.
NEGative Falling edge.
Example SOURT:BURS:OUTP:TRIG:SLOP POS

Sets the trigger output signal slope to positive
(rising edge).

Query Syntax SOURce[1|2]:BURSt:OUTPut:TRIGger:SLOPe?
Return Parameter POS Rising edge.
NEG Falling edge.

Example SOUR1:BURS:OUTP:TRIG:SLOP?
POS

The trigger output signal slope to positive.
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Source Specific

SOURCce[1|2]:BURSt: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 SOURce[1[2]:BURSt:0UTPut:TRIGger {OFF|ON}
Parameter OFF Turns the output off.

ON Turns the output on.
Example SOURcel1:BURSt:OUTPut:TRIGger ON

Turns the output on.

Query Syntax SOURce[1]2]:BURSt:OUTPut:TRIGger?

Return Parameter O Disabled

1 Enabled
SOURce1:BURSt:QUTPut:TRIG?
]

Query Example

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 \N£veform

Frequency,
amplitude and
offset 2.

Load Waveform

Data
3.
Set Waveform
Rate
4.

Use the SOURce[1 |2 | 3]: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.

Waveform data (1 to 16384 points per
waveform) can be downloaded into volatile
memory using the DATA:DAC command.
Binary integer or decimal integer values in
the range of + 8191can be used.

The waveform rate is the product of the
number of points in the waveform and the
waveform frequency.

Rate = Hz x # points

Range:

Rate: 1uHz ~ 200MHz

Frequency: 1uHz ~100MHz

# points:  1~16384
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Source Specific

SOURCce[1/2|3]:FUNCtion USER Command

Description Use the SOURce[1 |2 | 3]: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]2]3]:FUNCtion USER
Example SOURT: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 (+8192) 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 8192is 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 1. Initialization character
(#)
12 3 2. Digit length (in ASCII) of

the number of bytes
3. Number of bytes
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IEEE 488.2 uses two bytes to represent waveform
data (14 bit integer). Therefore the number of bytes
is always twice the number of data points.

Syntax

DATA:DAC VOLATILE, <start>, {<binary
block>|<value>, <value>, ...}

Parameter

<start> Start address of the
arbitrary waveform

<binary block>

<value> Decimal or integer values
+8192

Example

DATA:DAC VOLATILE, #216 Binary Data

The command above downloads 5 data values
(stored in 14 bytes) using the binary block format.

DATA:DAC VOLATILE,1000,511,1024,0,-1024,-511

Downloads the data values (511, 1024, 0, -1024,
-511) to address 1000.

Source Specific

SOURce[1/2|3]:ARB:EDIT:COPY Command

Description

Copies a segment of a waveform to a specific
starting address.

Syntax

SOURCce[1|2]3]:ARB:EDIT:COPY
[<start>[,<length>[,<paste>]]]

Parameter

<start> Start address: 0~16384
<length> 0-~16384
<paste> Paste address: 0~16384

Example

SOUR1:ARB:EDIT:COPY 1000, 256, 1257

Copies 256 data values starting at address 1000
and copies them to address 1257.
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Source Specific

SOURCce[1|2|3]:ARB:EDIT:DELete Command

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]2]3]:ARB:EDIT:DELete
[<STARt>[,<LENGth>]]

Parameter <STARt> Start address: 0~16384
<LENGth> 0~16384

Example SOURcel:ARB:EDIT:DEL 1000, 256

Deletes a section of 256 data points from the
waveform starting at address 1000.

Source Specific

SOURce[1/2|3]: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]2|3]:ARB:EDIT:DELete:ALL
Example SOURT:ARB:EDIT:DEL:ALL

Deletes all user waveforms from memory.

Source Specific

SOURce[1/2|3]:ARB:EDIT:POINt Command

Description Edit a point on the arbitrary waveform.

Note A waveform/waveform segment cannot be
deleted when output.

Syntax SOURCce[1]2]3]:ARB:EDIT:POINt [<address> [, <data>]]
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Parameter <address> Address of data point:
0~16384
<data> Value data: +8192
Example SOURT:ARB:EDIT:POIN 1000, 511

Creates a point on the arbitrary waveform at
address 1000 with the highest amplitude.

Source Specific

SOURce[1/2|3]: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|2|3]:ARB:EDIT:LINE
[<address1>[,<data>[,<address2>[,<data2>][]]
Parameter <addrress1> Address of data point1:
0~16384
<datal> Value data2: £8192
<address2> Address of data point2:
0~16384
<data2> Value data2: +8192
Example SOURT:ARB:EDIT:LINE 40, 50, 100, 50
Creates a line on the arbitrary waveform at 40,50 to
100,50.
Source Specific
SOURce[1/2|3]:ARB:EDIT:PROTect Command
Description Protects a segment of the arbitrary waveform from
deletion or editing.
Syntax SOURCce[1|2]3]:ARB:EDIT:PROTect
[<STARt>[,<LENGth>]
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Parameter <STARt> Start address: 0~16384
<LENGth> 0~16384
Example SOURT1:ARB:EDIT:PROT 40, 50

Protects a segment of the waveform from address
40 for 50 data points.

Source Specific

SOURCce[1|2|3]:ARB:EDIT:PROTect:ALL Command

Description Protects the arbitrary waveform currently in non-
volatile memory/currently being output.
Syntax SOURce[1]2]3]:ARB:EDIT:PROTect:ALL
Example SOURT:ARB:EDIT:PROT:ALL
Source Specific
SOURce[1/2|3]:ARB:EDIT:UNProtect Command
Description Uprotects the arbitrary waveform currently in non-
volatile memory/currently being output.
Syntax SOURce[1]2]3]:ARB:EDIT:UNProtect
Example SOURT:ARB:EDIT:UNP
Source Specific
SOURce[1]2|3]:ARB:NCYCles Command
Description The arbitrary waveform output can be repeated
for a designated number of cycles.
Syntax SOURCce[1|2]3]:ARB:NCYCles {< #cycles>
[INFinity|MINimum |[MAXimum}
Parameter <# cycles> 1~16384 cycles
INFinity Sets the number of cycles

to continuous.
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MINimum Sets the number of cycles
to the minimum allowed.

MAXimum Sets the number of cycles
to the maximum allowed.

Example SOURT:ARB:NCYCINF

Sets the number of ARB waveform output cycles
to continuous (infinite).

Query Syntax SOURce[1]2]3]:ARB:NCYCles? [MINimum|MAXimum]

Return Parameter <NR3> Returns the number of cycles.
INF INF is returned if the number of cycles
is continuous.
Example SOURT:ARB:NCYC?

+1.0000E+02

The number of ARB waveform output cycles is
returned (100).

Source Specific

SOURce[1/|2]:ARB:OUTPut:MARKer Command

Description Define a section of the arbitrary waveform for
marker output. The marker is output from the
trigger terminal on the rear panel.

Syntax SOURCce[1]|2]:ARB:OUTPut:MARKer
[<STARt>[,<LENGth>]]

Parameter <STARt> Start address*: 0~16384
<LENGth> Length*: 0 ~16384
* Start + Length < currently output arbitrary
waveform

Example SOURT1: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

SOURCce[1/2|3]:ARB:OUTPut Command

Description Output the current arbitrary waveform in volatile
memory. A specified start and length can also be
designated.

Syntax SOURce[1]2|3]:ARB:OUTPut [<STARt>[,<LENGth>]]

Parameter <STARt> Start address*: 0~16384
<LENGth> Length*: 0 ~16384
* Start + Length <X currently output arbitrary
waveform

Example SOURT:ARB:OUTP 20,200

Outputs the current arbitrary waveform in
memory.

346



GYINSTEK R

THHi2% (Counter) 154

THEs i T DL R AT IT R Pzl vh A gs .

Instrument

COUNTER:STATE Command
Description FTIT Bk T A 28 D e
Note
Syntax COUNter:STATe {ON|OFF}
Example COUNter:STATe ON

IR
Syntax COUNter:STATe?
Return Parameter 1 ON

0 OFF
Example COUNter:STATe?

1

ARG IT

Instrument

COUNTter:GATe Command
Description BEE VAR T A T4 ()
Syntax COUNter:GATe {0.01[0.1|1]10}
Example COUNter:GATe 1

BCE TR T T (A 1s
Syntax COUNter:GATe? {max|min}
Example COUNter:GATe?

+1.000E+00

HETTHIRES T2 AN 1s
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Instrument

COUNter:VALue? Command

Description ) e T A A

Syntax COUNter:VALue?
Example COUNter:VALue?
+5.00E+02

R O THIRE Y 500hz
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Instrument

SOURCce[1|2|pulse]:PHASe Command
Description =R DA NG
Note
Syntax SOURce[1|2|pulse]:PHASe

{<phase>|<MIN>|<MAX>}
Parameter phase -180~180

min BB AL 9 B /ME

max WE A A R AE
Example SOURce1:PHASe 25

WEIEIE 1 FARLL Ay 25°
Syntax SOURcel:PHASe? {MAX|MIN}
Return Parameter phase IR [5] 24 7 AR A2 AE
Example SOURcel:PHASe?

+2.500E+01

LHTIEIE 1 FAHAAE RN 25°

Instrument

SOURCce[1|2|pulse]:PHASe:SYNChronize ~ Command

Description [P A51E 1 FI{E3E 2 BN
Syntax SOURce[1]2|pulse]:PHASe:SYNChronize
Example SOURce1:PHASe:SYNChronize

A0 dIE 1 A AL
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5 (Couple)f54

The Couple commands can be used to remotely set the frequency
coupling and amplitude coupling.

Instrument

SOURCce[1|2]:FREQuency:COUPle:MODE ~ Command

Description Set the frequency coupling mode.

Syntax SOURce[1]2]:FREQuency:COUPle:MODE
{Off|Offset|Ratio}

Return/ Off Disables frequency coupling.

REMTPERTEE?  gpe Set frequency coupling to offset mode.
Ratio Sets frequency coupling to ratio mode.

Example SOURce1:FREQuency:COUPle:MODE Offset

Sets the frequency coupling mode to offset.

Query Syntax SOURce[1]|2]:FREQuency:COUPle:MODE?

Example SOURce1:FREQuency:COUPle:MODE?
Off

Frequency coupling is turned off.

Instrument

SOURce[1/|2]:FREQuency:COUPle:OFFSet  Command

Description Sets the offset frequency when the frequency
coupling mode is set to offset.

Syntax SOURCce[1]|2):FREQuency:COUPIle:OFFSet {frequency}

Example SOURce1:FREQuency:COUPle:OFFSet 2khz

Sets the offset frequency to 2kHz (the frequency of
CH2 minus CH1 is 2kHz).

Syntax SOURCce[1|2]:FREQuency:COUPle:OFFSet?

Example SOURce1:FREQuency:COUPle:OFFSet?
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+2.0000000000000E+03
The offset of channel 2 from channel 1 is 2kHz.

Instrument

SOURCce[1|2]:FREQuency:COUPle:RATio ~ Command

Description Sets the frequency coupling ratio when frequency
coupling is set to ratio mode.

Syntax SOURce[1|2]:FREQuency:COUPIle:RATio {ratio}

Example SOURCcel:FREQuency:COUPle:RATio 2

Set the frequency ratio of CH2:CH1 as 2:1.

Query Syntax SOURCce[1|2]:FREQuency:COUPIle:RATio?

Example SOURcel:FREQuency:COUPle:RATio?
+1.666000E+00
Returns the CH2 to CH1 frequency ratio as 2.

Instrument

SOURCce[1|2]:AMPlitude:COUPle:STATe Command

Description Enables or disables the amplitude coupling.
Syntax SOURCce[1 | 2]:AMPlitude:COUPle:STATe
{ON | Off}
Example SOURcel:AMPlitude:COUPIle:STATe on
Description Turns amplitude coupling on.
Query Syntax SOURCce[1]2]:AMPlitude:COUPIe:STATe?
Return Parameter 1 ON
0 Off
Example SOURcel:AMPlitude:COUPIle:STATe?

1
Amplitude coupling has been enabled.
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Instrument

SOURce[1/|2]:TRACk Command
Description Turns tracking on or off.
Syntax SOURce[1|2]:TRACk {ON|OFF|INVerted}
Parameter/ ON ON
Return Parameter OFF OFF

INVerted INVerted
Example SOURcel:TRACKON

Turns tracking on. Channel 2 will “track” the
changes of channel 1.

Query Syntax SOURce[1|2]:-TRACk?
Example SOURcel:TRACk?
ON

Channel tracking is turned on.
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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[2]3]4|5]6|7]8|5}

Example *SAV 0

Save the instrument state to memory location 0.

Instrument
*RCL Command
Description Recall previously saved instrument states from
memory locations 0~9.
Syntax *RCL {0]1]2|3]4|5]6]7|8|9}
Example *RCLO

Recall instrument state from memory location 0.

Instrument
MEMory:STATe:DELete Command
Description Delete memory from a specified memory location.
Syntax MEMory:STATe:DELete {0]1]2]3|4|5]6]|7|8]|9}

Example MEM:STAT:DEL O
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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 MFG-2000 has a number of specific error codes. Use the
SYSTem:ERRor command to recall the error codes. For more
information regarding the error queue.

Commeand 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:SQUare,1

-103 Invalid separator

An invalid separator was used in the command
string. Example: a space, comma or colon was
incorrectly used.

APPL:SIN 11000 OR SOURcel:APPL{SQUare

-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? [l

-109 Missing parameter

The command received less parameters than
expected. Example: A required parameter was
omitted.

SOURcel:APPL:SQUarell

-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 | 2| 3]:BURSt: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 [i28

-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 SECS

-138 Suffix not allowed
A suffix was used where none were expected.
Example: Using a suffix when not allowed.
SOURcel:BURSt:NCYCles 12 E¥@

-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.
SOURT: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[lENI

-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:BURSENCYCles 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 16384
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.

-221 Settings conflict;trigger output connector used by burst gate

Example: The trigger output terminal cannot be used
in gated burst mode.
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-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.

-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.
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-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.

-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 de, 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.
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-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 MFG-
2000, 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.

-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.

361



GUWINSTEK MFG-2000 # %I/ F F-fift

-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 |2 | 3]:FREQuency 80.1MHz.

-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|2|3]: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.
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-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|2]3]: APPL: USER or SOURce[1|2]3]:
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 |2 | 3]:
APPL: RAMP or SOURce[1 |2 |3]: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 |2 | 3]:
APPL:PULS or SOURCce[1 |2 |3]:FUNC:PULS, it is
automatically set to the upper limit.

-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.
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-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 |2 |3]:
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.

-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|2|3]: FM:DEV). The
carrier frequency is automatically adjusted to be less
than or equal to the frequency deviation.
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-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.

-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
20%~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%.
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-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.

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.
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-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.

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. Le., 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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MFG-2000 Status System

| Questionable Status Register |

Condition ~ Event Enable
0 Volt Ovid 0 <1> —
1 1 <2> e
2 2 <4> —
3 3 <8> e
4 Over Temp 4 <16> p—y
5 Loop Unlock 5 <32> —t
o i s
7 ExtMod Ovid 7 <128> :G_\ OR -
8 Cal Error 8 <256> J
9 Extemnal Ref 9 <512>  frm—
10 10 <1024>  frm—t N \
11 11 <2048> |— AN 3\
12 12 <4096>
13 13 <8192> |rmd 20
14 14 <16384>  frmm—d
15 15 NOT USED
bit weight

Output Buffer

1

Condition Enable

20

| Standard Event Register

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>
5 Command Error 5 <32>
6 6 <64>
7 Power On 7 <128>
bit weight

0 <1>

1 <2>

— 2 <4>
—p | 3 | <& OR

—— 4 <16>

— - 5 <32>

—p | 6

7 <128>

bit weight

Summary Bit (RQS)

OR
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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.

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
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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.

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.
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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.

Standard Event The Event Status bit is set if an

“enabled” event in the Standard
Event Status Event Register has
occurred.

Master
Summary/
Service
Request bit

The Master Summary Status is
used with the *STB? query. When
the *STB? query is read the MSS
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.
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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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MFG-2000seriesspecific functions
CH1 CH2 RF )
Function With Function With 2;2/::;2 Generz.itor Pow.er /S&Z‘:‘;E:Z:/Fr
200MSa/sARB 200MSa/sARB Generator (function Amplifier equency.Counter
with ARB)
MFG-2110 ®10MHZ 0
MFG-2120 ©®20MHZ [
MFG-2120MA ®20MHZ ° ° 0
MFG-2130M @30MHZ [J [
MFG-2160MF ®60MHZ ° ° °
160MHZ
MFG-2160MR ®60MHZ ° ° °
320MHZ
MFG-2230M ®30MHZ ®30MHZ ° 0
MFG-2260M @ 60MHZ @60MHZ o [ Jd
MFG-2260MFA ®60MHZ @®60MHZ [ ] [ [ [ ]
160MHZ
MFG-2260MRA @®60MHZ @60MHZ [ ] [ ] (] [ ]
320MHZ
CH1/ CH2
Waveforms Standard Sine,Square,Ramp,Pulse,Noise
Arbitrary  ARB function Built-in
Functions

Built-in Arbitrary waveforms, please see page 386

Absatan,Abssine,Abssinehalf, Ampalt,Attalt,Diric.even,Diric.odd,
Gauspuls,Havercosine,Haversin,N_pulse,Negramp,Rectpuls,Ro
undhalf,Sawtoot,Sinetra,Sinever,Stair_down,Stair_ud,Stair_up,St
epresp, Traperia, Tripuls,Airy,Bessel,Beta, Gamma,Legendre,Neem
ann,Arccos,Arccot,Arccsc,Arcsec,Arcsin,Arcsinh,Arctan,Arctanh,
Cosh,Cot,Csc,Dlorentz,expofall,exporise,gauss, In,lorentz,Sec,Sec
h,Sinc,Sinh,Sqrt, Tan,Tanh,Xsquare,Barthannwin,Bartlett,Blackma
n,Bohmanwin,Chebyshev,Flatttopwin,Hamming,Hann,Hanning,
Kaiser, Triang, Tukeywin etc.

Sample Rate 200 MSa/s
Repetition Rate 100MHz
Waveform Length 16k points
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Frequency
Characteristics

Output
Characteristics (2)

Offset

Waveform
Output

Amplitude Resolution
Non-Volatile Memory
User-defined output section

User-defined output marker

section

Output mode

14 bits
10sets 16k points(1)
From point 2~16384 (optional)

From point 2 ~ 16384 (optional)

1~1000000 cycles or infinite mode

Range

Resolution
Accuracy Stability
Aging

Tolerance

Sine60MHz(max)
Square25MHz(max)
Triangle, Ramp1MHz
TpHz

+20 ppm

+1 ppm, per 1 year
<1pHz

Amplitude Range

TmVpp to 10 Vpp (into 509)
2mVpp to 20 Vpp (open-circuit)

Accuracy +2% of setting £1 mVpp
(at 1 kHz/into 50Q without DC
offset))

Resolution 0.1mV or 4 digits

Flatness + 1% (0.1dB) =1MHz
+ 3% (0.3dB) =50 MHz
+16% (1.5dB) =60MHz(6)
(sinewave relative to 1 kHz/into
5092)

Units Vpp, Vrms, dBm

Range +5 Vpk ac +dc (into 50Q)
+10Vpk ac +dc (Open circuit)

Accuracy £(1% of setting + 5mV+ 0.5% of
amplitude)

Impedance 50Q typical (fixed)
>10MQ (output disabled)

Protection Short-circuit protected

Ground Isolation

Overload relay automatically
disables main output

42Vpk max
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Sync Output

Sine wave
Characteristics(3)

Square wave
Characteristics

Ramp
Characteristics

MFG-2000 % 5|14 ] Fift

Range
Impedance

Ground Isolation

TTL-compatible into>1kQ
50Q standard
42Vpk max

Harmonic
distortion

Total harmonic distortion

—60 dBc <200kHz,
Ampl>0.1 Vpp

—55 dBc 200kHz~1 MHz,
Ampl>0.1 Vpp

—45 dBc  TMHz~10 MHz, Ampl
>0.1Vpp

—-35dBc 10MHz~30MHz, Ampl
>0.1Vpp
—27 dBc 30MHz~60MHz, Ampl
>0.1Vpp

< 0.1% (Ampl>1Vpp)

DC~100 kHz

Rise/Fall Time <15ns

Overshoot <5%

Asymmetry 1% of period +5 ns

Variable duty Cycle 0.01% to 99.99% (limited by the
current frequency setting)

Jitter 20ppm+500ps (4)

Linearity < 0.1% of peak output

Variable Symmetry

0% to 100%

Pulse
Characteristics
Frequency TuHz~25MHz
Pulse Width =20nS(limited by the current
frequency setting)
Variable duty Cycle 0.01%~99.99% (limited by the
current frequency setting)
Overshoot <5%
Jitter 20ppm+500ps(4)
Pulse
Generator
Amplitude 1mVpp to 2.5 Vpp (into 50Q)
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Offset

Frequency
Pulse Width

Variable duty Cycle

Leading and Trailing Edge
Time(5)

i

2mVpp to 5 Vpp (open-circuit)
+1 Vpk ac +dc (into 50L2)
+2Vpk ac +dc (Open circuit)
TuHz~25MHz

20nS~999.7ks (limited by the
current frequency setting)
0.1%~99.9% (limited by the current
frequency setting)

10nS~20S(1ns resolution) (limited

by the current frequency and pulse
width settings)

Overshoot <5%
Jitter 100ppm+500ps(4)
RF Generator
Arbitrary

Functions
ARB function Built-in
Sample Rate 200 MSa/s
Repetition Rate 100MHz
Waveform Length 16k points
Amplitude Resolution 14 bits

Frequency
Characteristics

Output
Characteristics (2)

User-defined output section
Jitter

From point 2~16384 (optional)
20ppm+5ns

Range

Resolutio

Accuracy Stability

Sine MFG-2XXXMF
1TuHz~160MHz (DDS)
TuHz~60MHz (ARB)
(MFG-2XXXMR)
TuHz~320MHz (DDS)
TuHz~60MHz (ARB)

Square25MHz(max)

Triangle, Ramp1MHz

TpHz
+20 ppm

Aging +1 ppm, per 1 year
Tolerance <TpHz
Amplitude(into 50€2) TmVpp to 2 Vpp
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Offset

Waveform
Output

Sine wave
Characteristics(3)

Square wave
Characteristics

Ramp
Characteristics

Modulation/
Sweep

378

Accuracy

Resolution

Flatness

(MFG-2XXXMF)
TmVpp to 1 Vpp
(MFG-2XXXMR)
+2% of setting +1 mVpp

(at 1 kHz/into 50Q without DC
offset))

0.1mV or 4 digits

+ 1% (0.1dB) =1MHz
+ 3% (0.3dB) =50 MHz
+10% (0.9dB) =160MHz
+35% (3.5dB) =320MHz

(sinewave relative to 1 kHz/into
50Q)

+1 Vpk ac +dc (into 50Q)
+2Vpk ac +dc (Open circuit)

Impedance

50Q typical (fixed)
>10MQ (output disabled)

Harmonic
Distortion(sine,1vpp,50€2)

Total harmonic distortion

—60 dBc <200kHz

-55 dBc 200kHz~1 MHz
—-45 dBc TMHz~10 MHz
-30dBc 10MHz~320MHz
<0.1% (Ampl>1Vpp)

DC~100 kHz

Rise/Fall Time <15ns

Overshoot <5%

Asymmetry 1% of period +5 ns

Variable duty Cycle 0.01% to 99.99% (limited by the
current frequency setting)

Jitter 20ppm+500ps (4)

Linearity < 0.1% of peak output

Variable Symmetry

0% to 100%

Modulation Type

AM,ASK,FM,FSK,PM,PSK,PWM
(The detail same as CH1
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PSK

ASK

Sweep type

Source

Modulating Frequency

modulation specification)
Frequency

INT/EXT (INT onlyforAM,FM,PM,
PWM)

Sine-DDS 5us~327.68mS
(Resolution:5uS)

Sine-ARB 2mHz to20kHz
(Resolution:1mHz)

Carrier Waveforms
Modulating Waveforms
Internal Frequency
Phase Range

Source

Sine, Square, Triangle, Ramp,Pulse
50% duty cycle square

2mHz to 1 MHz

0°~360.0°

Internal / External

Carrier Waveforms
Modulating Waveforms
Internal Frequency

Amplitude Range

Sine, Square, Triangle, Ramp,Pulse
50% duty cycle square

2mHz to 1 MHz

0%~100.0%

Source Internal / External
Power
Amplifier
Input Impedance 10KQ
Input voltage 1.25Vpmax
Working Mode Constant Voltage
Gain 20dB
Output Power 20W (Square)
(RL=8Q)
Output Voltage 12.5Vpmax
Output Current 1.6Amax
Rise/Fall Time <2.5uS
FullPower Bandwidth 5Hz-100KHz
Overshoot 5%
Total harmonic distortion <0.1% (Ampl>1Vpp)
20Hz~20 kHz
Ground Isolation 42Vpk max
Advanced
Functions

AM Modulation
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FM Modulation

PM Modulation

380

SUM
Modulation

PWM
Modulation

Carrier Waveforms

Modulating Waveforms
Modulating Frequency

Depth

Source

MFG-2000 % 5|14 ] Fift

Sine, Square, Triangle, Ramp,
Pulse,Arb

Sine, Square, Triangle,Upramp,
Dnramp

2mHz to 20kHz (Int)DC to
20kHz (Ext)

0% to 120.0%

Internal / External

Carrier Waveforms

Modulating Waveforms
Modulating Frequency

Peak Deviation

Source

Sine, Square, Triangle, Ramp

Sine, Square, Triangle,Upramp,
Dnramp

2mHz to20kHz (Int)DC to
20kHz (Ext)

DC to max frequency

Internal / External

Carrier Waveforms

Modulating
Waveforms

Modulation Frequency

Phase deviation

Source

Sine, Square, Triangle, Ramp
Sine, Square, Triangle,
Upramp, Dnramp

2mHz t020kHz (Int)DC to
20kHz (Ext)

0°~360.0°

Internal / External

Carrier Waveforms

Modulating
Waveforms

Modulation Frequency

SUM depth

Source

Sine, Square, Triangle, Ramp
Sine, Square, Triangle,
Upramp, Dnramp

2mHz t020kHz (Int)DC to
20kHz (Ext)

09%~100.0%

Internal / External

Carrier Waveforms

Modulating
Waveforms

Modulation Frequency

Phase deviation

Sine, Square, Triangle, Ramp
Sine, Square, Triangle,
Upramp, Dnramp

2mHz t020kHz (Int)DC to
20kHz (Ext)

0%~100.0% pulse width
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FSK

Sweep

Burst

Trigger Delay

External Trigger
Input

External
Modulation
Input

Source

Internal / External

Carrier Waveforms

Modulating Waveforms
Internal Frequency

Frequency Range

Sine, Square, Triangle,
Ramp,Pulse

50% duty cycle square
2mHz to 1 MHz

1pHz to max frequency

Source Internal / External
Waveforms Sine, Square, Triangle, Ramp
Type Linear or Logarithmic

Sweep direction
Start/Stop Freq

Sweep up or sweep down

TuHz to max frquency

Sweep Time 1ms to 500s

Source Internal / External

Trigger Single, External, Internal.

Marker Marker signal on falling
edge(programmable)

Source Internal / External

Waveforms Sine, Square, Triangle, Ramp

Frequency Max Frequency 25MHz

Pulse count 1~1000000 Cycles or intfinite

Start/ Stop Phase
Internal Frequency
Gate source

Trigger Source

-360.0°~+360.0°
1us~500s
External Trigger

Single, External, Internal.

NCycle, Infinite

0s~100 s

Type

Input Level
Slope

Pulse Width

Input Impedance

For FSK, Burst, Sweep

TTL Compatibility

Rising or Falling(Selectable)
>100ns

10kQ, DC coupled

Type

For AM,FM, PM,SUM,PWM
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Voltage Range +5V full scale
Input Impedance 10kQ
Frequency DC to 20kHz
Ground Isolation 42Vpk max
Trigger Output
Type For ARB,Burst,Sweep
Level TTL Compatible into 50Q
Pulse Width >16ns
Maximum Rate 25MHz
Fan-out =4 TTL Load
Impedance 50Q2 Typical
Frequency
Counter
Range 5Hz to 150MHz
Accuracy Time Base accuracy+1count
Time Base +20ppm (23°C+5°C)
Resolution The maximum resolution is:
100nHz for 1Hz, 0.1Hz for
100MHz.
Input Impedance 1kQ/1pf
Sensitivity 35mVrms ~ 30Vrms (5Hz to
150MHz)
Ground Isolation 42Vpk max
Dual Channel
Function
(CH1/CH2)
Phase -180° ~180°
Synchronize phase
Track CH2=CH1
Coupling Frequency(Ratio or Difference)
Amplitude & DC Offset
Dsolink J
Save/Recall 10 Groups of Setting Memories
Interface LAN, USB
q 4.3” TFT LCD
Display 480 x 3 (RGB) x 272
General

Specifications
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Power Source

Power Consumption

Operating Environment

Operating Altitude
Pollution Degree
Storage Temperature
Dimensions (WxHxD)

Weight

Safety designed to

Accessories

AC100~240V, 50~60Hz or

AC100~120V, AC220~240V,
50~60Hz(With power amplifier)

30W or 80w (With power amplifier)
Temperature to satisfy the
specification: 18 ~28°C
Operating temperature :
0~40°C
Relative Humidity:
< 80%,0~40°C
<70%, 35 ~40°C
Installation category : CAT Il
2000 Meters
IEC 61010 degree 2, Indoor use
-10~70°C, Humidity: <70%
266(W) x 107(H) x 293 (D) mm
Approx. 2.5kg
Approx. 4kg(With power
amplifier)
EN61010-1
GTL-101x 1(MFG-21XX)
GTL-101x 2(MFG-22XX)
Quick Start Guide x1
CD (user manual + software) x1
Power cordx1

(1) A total of ten waveforms can be stored. (Every waveform can be composed of a

maximum of 16k points.)

(2). Add 1/10th of output amplitude and offset specification per °C for operation outside of

0°C to 28°C range (1-year specification).
(3). DC offset set to zero,

Jitter specification for RF Generator: 20ppm+5ns.

4
(5).Only Pluse channel support
(6).Only one channel output
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EC #7517 B 45

We
GOOD WILL INSTRUMENT CO., LTD.
No.7-1, Jhongsing Rd., Tucheng Dist., New Taipei City 236, Taiwan

GOOD WILL INSTRUMENT (SUZHOU) CO., LTD.
No. 69, Lushan Road, Suzhou New District Jiangsu, China

declares that the below mentioned product
MFG-2110, MFG-2120,MFG-2120MA,MFG-2130M,MFG-2230M,MFG-
2260M,MFG-2160MF,MFG-2260MFA MFG-2160MR,MFG-2260MRA
Are herewith confirmed to comply with the requirements set out in the
Council Directive on the Approximation of the Law of Member States
relating to Electromagnetic Compatibility (2004/108/EC&2014/30/EU)
and Low Voltage Equipment DirectiveEMC: 2014/30/EU,LVD:
2014/35/EU, WEEE: 2012/19/EU and RoHS: 2011/65/EU. For the
evaluation regarding the Electromagnetic Compatibility and Low
Voltage Equipment Directive, the following standards were applied:

OEMC
EN 61326-1: Electrical equipment for measurement, control and
EN 61326-2-1: laboratory use—EMC requirements (2013)
Conducted and Radiated Emissions Electrostatic Discharge
EN 55011: 2009+A1:2010 EN 61000-4-2: 2009
Current Harmonic Radiated Immunity
EN 61000-3-2: 2014 EN 61000-4-3: 2006+A1 : 2008+A2:2010
Voltage Fluctuation Electrical Fast Transients
EN 61000-3-3: 2013 IEC 61000-4-4: 2012
_________________________ Surge Immunity
EN 61000-4-5: 2006
_________________________ Conducted Susceptibility
EN 61000-4-6: 2014
_________________________ Power Frequency Magnetic Field
EN 61000-4-8: 2010
7777777777777777777777777 Voltage Dips/ Intetrupts
TIEC 61000-4-11: 2004
©Safety
Low Voltage Equipment Directive 2014/35/EU
Safety Requitements

[EN 61010-1: 2010(Third Edition)
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GLOBL HEADAQARTERS

GOOD WILL INSTRUMENT CO., LTD.

No. 7-1, Jhongsing Road, Tucheng Dist., New Taipei City 236,
Taiwan

Tel: +886-2-2268-0389

Fax: +866-2-2268-0639

Web: www.gwinstek.com

Email: marketine@goodwill.com.tw

GOOD WILL INSTRUMENT (SUZHOU) CO., LTD.

No. 521, Zhujiang Road, Snd, Suzhou Jiangsu 215011, China
Tel: +86-512-6661-7177

Fax: +86-512-6661-7277

Web: www.instek.com.cn

Email: marketing@instek.com.cn

Europe Subsidiary

GOOD WILL INSTRUMENT EURO B.V.
De Run 5427A, 5504DG Veldhoven, The Netherlands

Tel: +31(0)40-2557790
Fax: +31(0)40-2541194

Email: sales@gw-instek.eu
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Common
Absatan y=|atan(x) |
The absolute of atan(x)
Abssin y=sin(x) |
The absolute of sin(x)
Abssinehalf | y=sin(x),0<x<pi
y=0,pi<x<2pi
Half_wave function
Ampalt y=e(x).sin(x)
Oscillation rise
Attalt y=e(-x).sin(x)
Oscillation down
Diric Even
f0)=-1"(x*(n-1)/2"pi)
x=0,£2%pi, +4*pi,......
Diric Odd
f(x)=sin(nx/2)/n*sin(x/2)
x=%pi,3pi ’ ......
Gauspuls f(x)=a*e™(-(x-b)2)/c2) N\
Gaussian-modulated sinusoidal \ I‘ |
pulse ~J | ‘\ | %
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Havercosine | y=(1-sin(x))/2
Havercosine function
Haversin y=(1-cos(x))/2
Haversine function
N_pulse Negative pulse
Negramp y=-X
Line segment
Rectpuls Sampled aperiodic rectangle
Roundhalf y=sqrt(1-x"2)
The half roud
Sawtoot Sawtooth or triangle wave
Sinetra Piecewise function
Sinever Piecewise sine function
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Stair_down | Step down [
Stair_ud Step up and step down
Stair_up Step up
Stepresp Heaviside step function
Trapezia Piecewise function
Tripuls Sampled aperiodic triangle 'l

I
|
I
\
[
Math
Arccos Arc cosine
Arccot Arc cotangent |
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Arccsc Arc cosecant

Arcsec Arc secant

Arcsin Arc sine

Arcsinh Hyperbolic arc sine
Arctan Arc tangent

Arctanh Hyperbolic arc tangent
Cosh Hyperbolic cosine

Cot Cotangent

Csc Cosecant
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Dlorentz The derivative of the lorentz f
function y=- ‘
2x/ (k*x\2+1) S |/ -
|
Exp Fall Exponential fall
Exp Rise Exponential rise
Gauss A waveform representing a
gaussian bell curve
Ln Logarithm function —
Lorentz Lorentz function ||
y=1/(k*x"2+1)
‘\
Il
I
Sec Secant
Sech Hyperbolic secant
Sinec y=sin(x)/x
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Sinh Hyperbolic sine
Sqrt y=sqrt(x)

Tan Tangent

Tanh Hyperbolic tangent
Xsquare Parabola

Window

Barthannwin

Modified Bartlett-Hann window

Bartlett The Bartlett window is very
similar to a triangular window
as returned by the triang
function.

Blackman The Blackman window function
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Bohmanwin | The Bohman window function

Chebywin The Chebyshev window
function

Flattopwin The Flattopwin window
function

Hamming The Hamming window function

Hann The Hann window function

Hanning The Hanning window function

Kaiser The Kaiser window function

Triang The Triang window function

Tukeywin The Tukey window function
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Engineer
Airy The airy function
Bessel The Bessel function

LN]UWquu’J*J‘wJwavumwwmwwm
Beta The beta function \
Gamm The gamma function
Legendre Associated Legendre function f

™\ ~N

/ \ \J

‘II
Neumann The Neumann function \

\ \

\ f \ a

VoA

/

Medical
Cardiac Cardiac signal W
EOG Electro-oculogram
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EEG Electroencephalogram
W WWWMM W
EMG Electromyogram
Pleth Pulsilogram ~
/ AN
/
Resp Speed curve of the respiration s
/ I
/
/ \
N4 N
ECG1 Electrocardiogram 1 f\
| e
g™ | ‘ [Nw‘"
v
V
ECG2 Electrocardiogram 2 Mﬂ“ \ J.-&»-.\
e ‘. W J ‘Mr'/“
v
|/
v
ECG3 Elect di 3
ectrocardiogram e f‘“‘\w\
s \ _
\ ‘ A
W
ECG4 Electrocardiogram 4 f'\\
wm‘*‘\ H/V"‘ | WM»\ A
v
ECGS Electrocardiogram 5 f
/ l I
| f L]
| [..W.v"r
\f
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ECG6 Electrocardiogram 6 Mf“\»v! o
A f \\ .
r \I I{J \w/‘
v]
/
ECG7 Electrocardiogram 7 i
f /\I,
I\~
ECG8 Electrocardiogram 8 ﬂ
ECG9 Electrocardiogram 9
|
JW —~
V"
ECG10 Electrocardiogram 10 (\
|
—
o
V
ECGM Electrocardiogram 11 S
- -U ﬂj}f’ '\-\\\Nw/
/
|
]
ECG12 Electrocardiogram 12 AN f o~
\ ‘K[* N
/
ECG13 Electrocardiogram 13 }\
- v\._.\b/\ —
\/
ECG14 Electrocardiogram 14 Wy
A
‘. ﬂ[ S
|
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ECG15 Electrocardiogram 15 |ﬂ'
|
|
P
\uI ‘I“‘
LFpulse Waveform of the low frequency A
pulse electrotherapy 7 \\
/ \
/ \,
Tens]1 Waveform 1 of the nerve —
stimulation electrotherapy P
/
Tens2 Waveform 2 of the nerve
stimulation electrotherapy
Tens3 Waveform 3 of the nerve f
stimulation electrotherapy EJ‘|
f
/
;
AutoElec
Ignition Ignition waveform of the
automotive motor
L
—" s
ISO16750-2 | Automotive starting profile with ~ i~
SP ringing /N \/
/ /
N
ISO16750-2 | Automotive supply voltage U Fl
VR profile for resetting
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1SO7637-2 Automotive transients arising
TP1 from disconnection ¥ l/‘
/
f’
¢
1SO7637-2 Automotive transients arising f"‘ \
TP2A from inductance in wiring AN
[N
.; \‘
|‘I‘ \‘
1SO7637-2 Automotive transients arising ]
TP2B from the ignition switching off ‘
1ISO7637-2 Automotive transients arising / {/ N
TP3A from switching f{ " / f f’
x | L
1SO7637-2 Automotive transients arising Ll
TP3B from switching \ \ \\ 'L‘
L
\ N
1‘.\ ‘-\‘ \ 1‘\
1SO7637-2 Automotive working profile
TP4 during start-up ‘ ’
. I
\
1SO7637-2 Automotive transients arising N\
TP5A from cut-off of battery power [N
Y
/N
1SO7637-2 Automotive transients arising " '\\
TP5B from cut-off of battery power f \
[
) N
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Amplitude coupling................ 206
Arbitrary waveforms ...
Built-In......c.ccoovrirrnnnes
display ..
editing...

inserting ..210

SAVING...vevevererererieeeaes 230
Beeper ... 197
Channel tracking .............. 207, 208
Coupling commands............... 350
Declaration of conformity ...... 384
Default settings...........ccocevucueeee. 71
Digital inputs..........cccccevvvinnnne. 29
Display

diagram ........ccoceeviiiiiniiiinnn
Display brightness.
DSO HNK ..ovveiiiiicrccieneen
Dual channel

amplitude coupling.................... 206

channel tracking........ .

frequence coupling
EN61010

pollution degree ..........ccocuvveercunnnn. 9
Ethernet interface .................... 240
Frequency counter................... 198
Frequency coupling..........ccc....... 205
Front panel diagram ................. 14
Function keys

key OVerview ... 16
Fuse replacement..................... 355

safety instruction...........ccccccuneeee. 8
Help menu........cccccevvvunanne. 30, 32
LAN interface........ccccoeecevrenunnee 240
Language selection.................. 196
List of features .........ccccccceereennee 12
Menu Tree .....cccccveevenenenccnennne 53
Modulation............ccccovvviinnnnen. 114
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Operation
Amplitude .......cccceeeeee. 85,97,108
Channel selection............ccccuvucee 75
Frequency ........cccccovvinne

Noise Wave .

Operation keys

key overview........cccccoceeriicnnnnnns 16
Operation menu...........cccceueee. 73
Output indicators ..................... 17
Power on/ off

safety instruction ...........ccccoceveeunee 8
Power up......cccoceeevevineinccniennn.
Quick reference

selecting a waveform.................. 32
remote control

interface configuration.............. 245
Remote control

interface configuration.............. 240
Remote interface

Error messages..........cccocvueunnnen. 355

functionality check .................... 243

terminal connection................... 243
Screen capture........ ... 198
Screen 10CK ....ovivveeveeeeeieeieeneas 243
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Secondary System Settings.... 187,
200

System and Settings ................... 196
Service operation
about disassembly .............ccccuuunee 8

Set output impedance ..... 201, 202
Setting up the instrument......... 25

%5l
software download
Specifications.............

Tracking ..o
Updating Firmware.................. 196
USB

remote control interface ............ 240
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