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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 [ J
MFG-2120 @20MHZ [
MFG-2120MA @20MHZ o [ [ ]
MFG-2130M @30MHZ o [
MFG-2160MF @60MHZ [] @160MHZ [ J
MFG-2160MR @60MHZ [ @320MHZ [ ]
MFG-2230M @30MHZ @30MHZ @ )
MFG-2260M @60MHZ @60MHZ O ()
MFG-2260MFA @60MHZ @60MHZ @ @160MHZ @ o
MFG-2260MRA @60MHZ @60MHZ O @320MHZ @ o

PERE DDS {55 K A% R 51
AR 1uHz SRR
20ppm AR Fa e i
R RE
200 MSa/s KkER
100 MSa/s F %
16k s K
10 4H 16k H T sC e A
BN B S i
FH 58 S 4
F P 5 SR S HE R 43
DWR(E BB L B ) Re /)
iR PC Bt I 4RiE o
-60dBc {EA EIE5ZR

R TE5Z0KE, T8, RURE, WREDRZ, FEstR
PIERISME LIN/LOG ftfisi - A AEari
PES/ 4N AM, FM, PM, FSK,SUM,PWM 3!
PIERIS M il S AR 2 (S 9T
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LCD Display
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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 HijHEM

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 FifEIMH

LCD Display Operation keys Number pad Power switch

mre-zzeom | TN — } —f It Scroll Wheel
{ )

Channel select keys

Arrow keys

Output keys USB host

Function keys CH1 output CH2 output Pulse output

LCD ik TFT ¥ LCD 2R, 480 x 272 fig#T &

ThREsE: firfs LCD 5 I - FIRTHRERL
F1~F6 9]

(S PR B A A

Waveform

PR B B R

FREQ/Rate

RSB EE

AMPL

—— LEERIRE
FRIME A7 RERISHESE - 7
FIERIE PRI - M ARIE
- ST - SEEE - 5t
st -

FIRR BB 2

UTIL

JO000E

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

Power socket input Power switch FAN Trigger Modulation input

MFG- 2120MA 74 it

Power socket input Power switch

USB port Power amplifier output Power amplifier input
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MFG-2160MR/MFG-2160MF/MFG-2130M & Hifk

yi

USB port LAN SYNC
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MFG-2110/MFG-2120 74 fifk

fif 5 SR P23 b
Sync Bt

L P23 Fohk
BV BV
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100~240V AC
50~60Hz. =
100~120V AC
e~ 220~240V AC
SO MAX 50~60Hz.
BEREEE e AC FEFEEEE 1 100V~120V 5,
i I 220V~240V. I IREEEAER
Power Amplifier {254 :
MFG-2120MA, MFG-
2260MFA, MFG-2260MRA
LAN 7MH AN LAN 7R s (F
MFG-22XX)
USB /1A Mini-B %8 USB 7 L i
PC &1 255
Counter in a R AT
MOD i e P23 K
A
Power VRN PN

Amplifier
in
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Power
Amplifier
out

IRV ON ifanll
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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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Status tabs <=1 ]

Paramter $ Waveform Display

Windows
1.000000005 kHz

AMPL 3.000 Vep Phase 0.0 *

DC Oftset  0.000 Voo

I e P e [
Square | Triangle |~ Pulse ‘ Ramp | Noise

J
E> Soft Menu keys

SHEN ST IR R

ARRRIIRESR BUNE R REH R ERRE

KIPET FIRERR T

TR THRESE (F1~F6) i /= (Al ke R 52 ¥ e
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25



GUWINSTEK MFG-2000 Z41/{i FI -

~

2. PRI AIEIRIEERG — POWER
000 =
nc

3. EfZ NEHR® - BREUREAGRE

GYINSTEK

Simply Reliable

Loading

Bl - (EHTEas T DUE -
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T _(SIN@-DDS) w.oeoveeeeeveeeeeeeeeee e nsaees 61
P (SINE-ARBY) w.eeoreeeeriecee sttt sse et 62
R oottt e 63
HIRTETER—IN ZRAEIFE. ....eveveeeeee ettt 64
R TET EE T T3ZE vttt 65
UTILL(22XX) oot s sees e s s 66
UTILL(2TXX) oot sees s 69
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55 MEG-2000 5 =455 BB i A Bl eag, 77

SENTRTSR ST T T R J o 4B e {5 FH B A
IR -

1. % (F1~Fo) ¥ fENRESRBEZE A - Bl > Thie
i F1 $}EHR" Sine”

2. (ERT AR EFRE

SRERHVELL

1.000000005 KHz
AMPL 3000 Vpp |Phase 00 ° J
DC Offset  0.000 Voo N T

3. (EFITTIRNE A - I
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G nT A5 375 B i B

B SHThRE R SR AL T B S & A ERIDAE. (L
MFG-22xx #5 {5 Fy Bl

1. f# UTIL

2. % System (F4)

3. % Help (F3)

. Keypad|

2. Basic Waveform

3. Create Aribitrary Waveform
4. Modulation Function

3. Sweep Function

6. Burst Function
7. DSO Link

8. Hardcopy

9. Dual Channel

R

4 TTHEFESTRRESEHTTE

%< o 1% Select EEfEF4TH 4 \
\ U
Keypad FAIA R — R AR B
Create Arbitrary RN BRIV
Waveform
Modulation RN o] B R R
Function

Sweep Function fEREIFHETHAE
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Burst Function fEFEARE S IhAEE
DSO Link it DSO 7#$%

Hardcopy k40 ] (55 FHARE TS H ThAE

5. BN - BEREZE 5 W LIEEIFMIIGE

1. Keypad

2. Basic Waveform

3. Create Aribitrary Waveform
4. Modulation Function

6. Burst Function
7. DSO Link

8. Hardcopy

9. Dual Channel

Select ﬁ

6. AIEH e B AR B H

Sweep description

Type: Linear Sweep Time: 10 mSEC
Start: 100Hz AMPL 3000 Vep
Stop: 1kHz DC Offsel (00D Vae ATTVUVY
SWP Time: 10mS Start: 100000000 Hz Type: Sweep Linear
Stop: 1000000000 kHz Source: INT
Marker:

Trig Out: Fall

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

hs
7. ¥% Return iR[0] F4R5ZEE
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BAUR [8 350 1) P

BUUEE  MFG %1355 B 2xx B 22xx T £33k 10 (Eit
T+ £ CHI/CH2/Pulse/RF 4 (Hif A 515
fid - CH1/Pulse BiZEfic - CH2/ RF Ai#Efd. CH1 HY8E~
fir BEfEE + Pulse HIBEir B @165 CH2 MO FEL 6T
L,

Rl & EiEE - oy Rlsa IRy 7 A ERBE .

CH1 e
CH2 i) (o)
~ ®
Pulse ArAREE! (o)f
@)
RF fae (O

DSO Link BEDHRE A 22xx ZSIRAIFTA > UGB BRI

21xx
FREQ 1000000000 KHz
AMPL 3000 Vep |Phase 00 °
DC Offset  0.000 Voo
22xx

FREQ 1.000000000 kHz
AMPL 3000 Vep | Pnase
DC Ofiset  0.000 Voo
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ULl
Wap)si
- 7738, 3Vpp, 75% 522t 1 kHz

i 1. ¥ Waveform §#, 75

£ Square (F2)

2. 7yil#(F1), 7 +5 A ——
e ED TS () () -

i A N/JA 3. 47H#% Freq/Rate, 1 @ |

+ kHz (F5)
4. 53hli# AMPL, 3 + (o) . -
VPP (F6) @

5. 1% Output ## O

=K
{1 #13, 5Vpp,10kHz > 50% % f§ &
Hirtt) 1. % Waveform §#, 7

# Ramp (F5)

2. EZEJ;)E(FD, 5+0+

Bt A NJA 3. J7hil## Freq/Rat
BAN B G
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4. 5yRE AMPL#,5 ~—
+VPP (F6) . =

5. ## Output §# ( ‘)

TEZ N
7~ 1IE5%87, 10Vpp,100kHz

et 1. #% Waveform §i#, 3 “sine |

£ Sine (F1)

2. 47R#% Freq/Rate

f};%é;+0+0+kHz
3. Jrhilf% AMPL §#, 1 --

+ 0 +VPP (F6)

4. % Output §# ( }

i A N/A
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1A Al

AM

Bl AM gH%L. 100Hz FHELT7Y. 1kHz TE5Z308 . 80 % sHELEE

iy 1. #% MOD ##, % AM
: (F1)
2. 1% Waveform, 3%
Sine (F1)

3. 4yHi#% Freq/Rate §#, 1

+ kHz (F5)

4 FEMOD B, R AV () S

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

5§ MOD i, 5515 AM ()

(F1), AM Freq (F3)

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

7. 4 MOD S, SF AM () N

(F1), Depth (F2)

8. ##8+0+ % (F1)
9. # MOD, AM (F1),

Source (F1), INT (F1)
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10.3% Output §# O

ASK

(51 ASK J88 » 50% 3584 5220, 1kHz $08, TR, 10 Hz S5, 19
S

B L 1. $% MOD ##, 5% e
o 2. ¥ Waveform, 74 ﬁ
Sine (F1)

A N/JA 3. 43Hl#% Freq/Rate

##,1 + kHz (F5)

L ENODI Y () A

ASK(F2),ASK
Rate(F3)

5. $% 1+ 0 + Hz (F2)
6. ¥ MOD §i#, e

ASK(F2),ASK
Ampl(F2)

7. 1% 5+0+%(F3)
8. # MOD, ASK(F2),

Source (F1), INT ——
(F1)

9. ## Output §# O
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FM

fiF: FM %L, 100Hz 8757, 1kHz [EZ#08, 100 Hz J8f%, AR

1. 4 MOD §i, 5% FM

(F2)
2. ¥ Waveform, #54$E
Sine (F1)

fifi A NJA 3. 4374 Freq/Rate §#,

1 + kHz (F5)

4 $ MOD S8, 5% IV (D) )
(F2), Shape (F4),
Square (F2) e

5

- MOD i, 7Y PV () i i

(F2), FM Freq (F3)

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

- 5 MOD i, B4 FM ()

(F2), Freq Dev (F2)

8. #1+0+0+Hz(F3)

9. § MOD, M (£2) I

Source (F1), INT (F1) guemm

INT

10. #% Output §# O

N
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FSK

fil7-: FSK %Y, 100Hz B %, 1kHz #0087, 1552087, 10 Hz #5%, N
IR

1. § MOD &, 3tz

FSK (F3)
2. ¥ Waveform, 7%
Sine (F1)

A N/JA 3. 43Hl#% Freq/Rate

g, 1 + kHz (F5)

4. i MOD §, 4% . D

FSK (F3), FSK Rate
(F3)

5. #1+0+Hz (F2)

6. % MOD i, 5% sk | FopFrea |

FSK (F3), Hop Freq
(F2)

7. ?3§+0+0+Hz

8. 4 MOD, FSK (1), ()

Source (F1), INT ——
(F1)

9. ## Output ## O
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PM

By~ PM 3H%4,800Hz 52387, 1 5kHz FH%LT52057, 180 M AL AifR,
HhIR

1. % Waveform, 3548

Sine (F1)
2. % MOD #, 4%
PM (F4)
B A NJA 3. YR Freq/R
i / $@8+Oieg+;tze
(F4) HZ

4. $i MOD f, 3% =3

PM (F4), Shape (F4),

SS—————
Sine (F1)
5. 4 MOD 2, PM I
(F4), PM Freq (F3)

6. $%1+5+kHz (F3)
7. $% MOD, PM (F4), ﬁ

PM Dev (F2)

8. H#5+0+°(Fl)

9. F MOD, PM (F4), s

Source (F1), INT T
(F1)
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10.3% Output §# O

PSK

Bil5~: PSK %L - 50% M i fmt% - 1kHz #0k, =520, 10 Hz 585, IE)
R

S 1. # MOD §#, 15 (.m) - PSK |
| PSK(F6)
2. % Waveform, % S )
Sine (F1)

i A NJA 3. 47B#% Freq/Rate

##,1 + kHz (F5)

LEMODR B () D

PSK(F6), PSK
Rate(F3)

5. # 1+ 0+ Hz (F2)

6 EMODI B ()

PSK(F6),PSK
Phase(F2)

7. 1% 5+ 0+ %(F3) ‘_ —
8. f# MOD, PSK(F6), p—

Source (F1), INT it
(F1)
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9. ## Output §#

PWM

PRI AR AT

O

Bl PWM g%, 800Hz #k, 15 kHz fHSLEZ0, 50% (5 2ZE2EE, P

TR (81 2 EEA TR

1. ¥ Waveform, 7§
Square (F2)

2. % MOD ##, %%
PWM(F6)

i A NJA 3. 475#% Freq/Rate §#,

8+0+0+Hz(F4)

4. 1% MOD §#, %%

PWM(F6),Shape(F4),Si

ne(F1)

5. 1% MOD i#, 55
PWM(F6),PWM
Freq(F3)

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

7. % MOD i, %5
PWM(F6),Duty(F2)

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

—

C=)

O C)

s
PWM
o B
1L

S
—

PWM Freq

e

010

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

10. % Output §# O

SUM

- SUM 3§74, 100Hz ST, TkHz EZHOH, SO%IRIEHIE, 7Y
G

Lifan 1. #% MOD §#, #= -
SUM (F5)

2. ¥ Waveform, %

ek Sine (F1)

i A N/A 3. 47HI¥% Freq/Rate =

g, 1 + kHz (F5)

MO ()
SUM (FS), Shape

(F4), Square (F2)

5. 4 MOD #, 13 e
SUM (F5), SUM
Freq (F3)

6. §§2§+0+0+HZ

7. gEMODI B ()

SUM (F5),
SUMAmpl (F2)
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PRI AR AT

8. #5+0+°(F1)

5. 1 MOD, SUM (55

Source (F1), INT -
(F1)

10. #% Output §# ( : )
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i

Bl SRR fit. #464FR 10mHz, #{EH4 IMHz. Log fifif, 1 s fii
{4, RSO 550 He, TEhfilss, Lriitiis

1. % Sweep, Start (F3) =S

2. ¥ 1+0+mHz (F2)

3. 4% Sweep, Stop (F4)

B s NJA 4. ## 1+ MHz (F5)

5. 4% Sweep, Type

(F2), Log (F2)
6. 1% Sweep, SWP Fon )
Time (F5),
7. 1+ SEC (F2)
8. 1% Sweep, More

(F6), Marker (F3),  mewem —r—
ONJ/OFF (F2), Freq

(F1)

. Thz |
9 (§3§)+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

Bl AR S, N IO R (N ES%), 1kHz ARS8, JRdE &%=
5,10 ms {ifE &85, O°Ak{Er R AH AL, A EREEE, 10 us A, EF1rfEss

1. # FREQ/Rate 1

kHz (F5)

2. {% Burst, N Cycle

(F1), Cycles (F1)

i A NJA 3. %5 + Cyc (F5)

4. % Burst, N Cycle

(F1), Period (F4)

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

6. 7% Burst, N Cycle

(F1), Phase (F3)

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

(Fl), TRIG Set (FS), T
INT (F1)

9. #% Burst, N Cycle
(F1), TRIG Set (F5), grorm
Delay (F4)

10.#% 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 §#

PRI AR AT

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

ARB-E i1 P B I

B+ ARB #E5, EFHERLEL. Start 0, Length 100, Scale 327

Lt 1. #% ARB, Built in Seuitn | wave |
p (FB) ; Wave T (v
A\ (F4), Math(F2), 52

Select (F5)

2. % Start (F1),0 + =3 =
Enter (F2), Return
S
3. % Length (F2), 100, Tgth" . . .
Enter (F2), Return @
4. % Scale (F3), 327, - . . .
Enter (F2), Return, @ @ @
Done (F5)
ARBH 1%
I+ ARB fsst, #0085, {izit 40, k4 300
il 5. i AR, Edit (F2)
- Point (Fl), Address

(F1)

" ey Rt e
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ARB-H fjl%%

PRI AR AT

7. zzi E:t(aF 5F2 ), 3+0+0,

{517 ARB fEi=, BEH04R, fir bk 848 (10:30, 50:100)

Lofan

ARB-ir H &0 77

. % ARB, Edit (F2), .

Line (F2), Start G
ADD (F1)

. ¥ 1+0+Enter --
(F5), Return @

. 1% Start Data (F2), 3 [Star Data | . .
+ 0, Enter (F5), @

Return

7 —
Retarn

mpey

Return, Done (F5)’

filF: ARB 55X, #it! ARB J}%JF, Start 0, Length 1000

Lotan

1. #% ARB, Output (F6)
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2. ¥ Start (F1),0 + =2

Enter (F5), Return

500 ) _é_
3. #% Length (F2), 1 +0 gwwm . . .
Toter sy, ()
Return ) I

ARB-ir it N 2

{57+ ARB #&iz%, #H N 2R, Start 0, Length 1000, N Z¢, 10

it 1. # ARBOutput(F6) () (EEZB

2. ## Start(F1),0+Enter - ‘ e |
(F5), Return(F6)

> ﬁngth(F2),1+0+O,

Enter(F5),Return(F6
)

4. 1% N Cycle (F4)

5. $ Cycle(F1),140

6. -jpﬁ Trlgger(FS),ﬁ%’% Trigger
— gt
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ARB- tH AR

PRI AR AT

17 ARB 5, it N Z0ElfE, Start 0, Length 1000, 32 B 4[R2

ARB-ii tHFEEC

. 1% ARB,Output(F6)
. 1% Start (F1), 0 + =3 “ewer |

Enter (F5),

Return(F6)

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

Retun (F6)

. #% infinite(F5), =

Return(F6)

{15 ARB 55X, i HAT
1. #% ARB, Output

Ll

€, Start 30, Length 80

(F6), Marker (F3)

. ¥# Start (F1), 340, oo ‘ ‘
Enter (F5), Return s @

(T e

. 1# Length (F2), 8 BETE
0, Erftréft(FE()), l)ietljrn

(T S ——
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THF

17
Bl et e B REFE#5

1. ## UTIL, Memory

(F1), Store (F1)

2. (EA A EEhEs T R
% » 1% Done (F5) @
A HY
B FHHGECIEAGHE#S

1. #% UTIL, Memory

(F1), Recall (F2)

2. (S AT S gt 8
f& » #% Done (F5) @
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S B

{5 R m AR P RE S tel F (F BHE 938 AL 25 ThRE R

izt FHEVRT 527 - MFG-2000 THRER 4012 HF
5l > B EVA R F AR AN - X[l A FY AR ]
RERCRE - Bl B E S E USB

(1)#% UTIL §2.
(2)interface #R§E.
(3) USB.
Level 1
Level 2
L _(5) | | |
level3 —[ GPB Y~ UsB | LAN | Rewmn ]
Level 4 Cloar UTIL -
Level 5 Done Interface —
eve Return LAN menu
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Vi3I

MFG-2000 Z5I/{# it

I

| |

|

[ Sine I Square ITriangIeI Pulse
I

Duty

%
Return

54

Width
nSEC
USEC
mSEC
SEC
Return

| —

I |
I Ralmp I Noise ]

SYM
%
Return
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ARB—EUTR

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—iiH

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
e [ Return IUnprotect]

Done
Return Done
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ARB-NE

[ [ |

[ [ [
( 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—{F{

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 ARIEDERST New Folder HAE MFG-22XX £ 51123 H A A.
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ARB—FHHY

ARB

Load

| | | |

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

Select Select
Return Return

ARB-i

ARE

Chatpat

| I

[ Start I Length [ Dlatker 1 Fetarn ]

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

| | | | | |
[A;\AIF;\AIFTKIP;\AISL{MIPV}/M]

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

Int Int Int Int Int Int
EXT EXT EXT EXT EXT EXT
Return Return Return Return Return Return
[ Depth I Freq Dev I Hop Freq IPhase DevISUM 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 Freq]:PWM Freq]

mHz
Hz
kHz
Return

mHz
Hz
kHz
Return

[ Shape I Shape

Sin
Square
Triangle
UpRamp
DnRamp
Return

Sin
Square
Triangle
UpRamp
DnRamp
Return

mHz mHz mHz mHz
Hz Hz Hz Hz
kHz kHz kHz kHz
Return Return Return Return
[ Shape I Shape I Shape

Sin Sin Sin

Square Square Square

Triangle Triangle Triangle
UpRamp UpRamp UpRamp
DnRamp DnRamp DnRamp

Return Return Return

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

7 IETHRE T RE MG R Sine-DDS HYFHRIIAAE.
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P H1l_(Sine-ARB)

Fi\/l ]: FS|K ]: Pi\/l ]: PVi/M
[ Source I Source I Source ]: Source ]

Int

Int Int Int
Return EXT Return Return
Return
[Freq Dev]:Hop Frqu PM Dev I 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 KHz 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 ]

7t HETIRE RAE RE PGS Sine-ARB HYFHSLIAE.
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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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AT ER-N 2K

| I I I I |

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

| | |

Clear | usec | int
Degree mSEC
Return EXT

Rise
Fall
Return

Manual

Trigger
Return

Delay

nSEC
uSEC
mSEC
SEC
Return

TRIG out

Rise
Fall
ON/OFF
Return
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eI St e

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 usB ISeIfTestIHardCopyI Freq CpII State ]

ON
OFF
Return

Done
Return OFF

. Enter
Return

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

Done - English OFF 0.01 sec
Return 125 On 0.1sec
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 [ e
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 ON |Dis Options| Sync OUT | Return ]

Last
Default
Return

A

7

DISplay CH1

OFF CH2
ON CH1 Mark
CH2 Mark

Return

l Contrast

%
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

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

E LDk AT MEG-22XX £481#2575 DSO-Link.

Pulse/RF

I @ | ®
[ Load I Phase IDSO Link]
50 OHM 0 Phase RF
HighZ Sync Int Search
Return Degree Return
Return

7 R OBEAE RE i#E S Phase TEE. L @BEE Pulse i iE 4
DSO-Link ZhgE, RFE i N5 MFEG-22XX 251254 A DSO-Link.
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NN
1B A AE AR ARG & -
i HE B ThRE ETZR
SR 1kHz
e e 3.000 Vpp
fRE 0.00V dc
di HH EELAT Vpp
oy 4 i 50Q
(AM/ASK/FM/FS
K/PM/PSK/SUM) &k 1kHz E5%5
GEERY 817 100Hz 1F323%
AM FERE 100%
ASK g 50%
ASK 5% 10Hz
FM {F#% 100Hz
FSK BhisgE= 100Hz
FSK #E#% 10Hz
PM tEfi fmt% 180°
PSK #Hfiz 180°
PSK #H= 10Hz
SUM #Rilig 50%

BIEIRRE Off
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PWM 3y E19)4
LG
PWM 5ZELE
HEIRAR
fritt AR/ 12 (AR
TR
T

LA

HkiEr = Ak {E SR AR
N 2k e
I {7 5 2 1A
A SR AL ABFH AT
RSN

EXSirracy ErEEsE A
BT E
el
EW=Vrriact

ifant

il g3

RIE REIESEE

72

MFG-2000 Z5I/{# it

1kHz J73%
20kHz IF52357
50%

Off
100Hz/1kHz
Ims

st

Off

1kHz
1
10ms
0°
Off

On
On
EAEbR
Off
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CH1/CH2 ifi&
MFG-2000 % 31| 22 38 18 bk 555 58 A= 281 5 HH 1A ZR 50 0 i I e T
ERVERIEEE.

Ny

eS|

Panel Operation 1. #% CH1 8¢ CH2 5 21xx

CH1/CH2 . 22xx
2. A EE ] DR BT ARy

WNJTEFTR - CH1 e

FREQ 1.000000000 kHz
AMPL 3000 V¥pp |Phase 0.0 °
DC Offset  0.000 Yoo

BRERI
MFG-2000 L4817 FRBBE T : 30, Jts, = Faks R, #4
AR <

BB IETXIK

TER A 1. $# Waveform ##
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FREQ 1.000000005 kHz
AMPL 3000 Vpp |Phase 0.0 °
DC Offset 0.000 Voe

[#—1/FREQ— i

e N e I
Square Triangle Pulse Ramp Noise

2. {#F1 (Sine)

ZHKE 3. S the Load/Frequency/Amplitude/DC
Offset/ Phase #4575 83 -88 H.

BEETTI

EifR Rl 1. # Waveform §#

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

I Square I Triangle 1 Pulse

SR E 2. % F2 (Square) &l Z&E—(&E 55

3. 5 F1 Duy)Bishrnt s [l D)
LIRS 22 L2 e Biun
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FREQ 1.000000000  kHz
AMPL 3000 vpp |Phase 00 °
DC Offset  0.000 Ve

DUTY 50.000 %

DCoffset

)—1—1.-"FF1EI:::!—D1 i

I Return |

4. WA AIEEEK
/N © a fE AT ]
& et

b, {5 FHE LS -

0JOXOJO,
(0JOXOJO)]
OO0

% F2~F5 SRR E

& o &

& R | 0.01%~99.99% (Z R &
HIFERIEEE)

5. B IE theLoad/Frequency/Amplitude/DC
Offset/ Phase £, 35& 83 -88 H.
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WE =M

EifR Rl 1. ¥ Waveform §#

FREQ 1.000000005 kHz

AMPL 3000 Vpp |Phase 00 °
DC Offset 0.000 Voe

’ Square ‘ Triangl 'i Puls

2. 45 F3(Triangle) st —(EHGH  (umg
W

FREQ 1.000000000 kHz
AMPL 3000 Vpp |Phase 0.0 °

DC Ofiset  0.000 Voo e i
> ffset

v
M

ZHKE 3. S the Load/Frequency/Amplitude/DC
Offset/ Phase 28, z5& 83 -88 H.
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B
IR ERAE 1. ¥ Waveform ##
e F”\
DC Offset  0.000 Voo L
2. {2 F4(Pulse) Al —(EHRE
BHRE 3. f7 F1 (Width) i fir s 2 e

4. IR AREEH AN

AR 6 5

FREQ 1.000000000 kHzZ
AMPL 3000 Vpp |Phase 00 °
DC Offset  0.000 Voo

WIDTH 500.000 uSec

"nsec | useC | mSec |

®
a, i F 75 [ s T S it @
b, {8 P fir 32t
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MFG-2000 5| {5 F F-fit
B3 F2~F5 BEfSAH MEBEATY. e
2.
Hic & S FuE =20ns (ZIRNE

M

AITFERATELE)

5. B 5E the Load/Frequency/Amplitude/DC

Offset/ Phase 284,555 83 -88 H.

BB R
TR 1. §% Waveform §#
FREQ 1.000000005 kHz
AMPL 3000 Vpp |Phase 00 °
DC Offset  0.000 Voo
' Square Triangle Pulse
2. & F5 (Ramp) 8l —E4HE

ZHE

8o

3. 2 F1 (SYM)HsE R A S 88

CIFEA SYMM S8
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4. WA EH AN

23 (B

FREQ 1.000000000 KkHz
AMPL 3.000 Vpp |Phase 0.0 °
DC Offset  0.000 Voo

SYMM 500 %

a, (i 37 ) B AT gt
b, {55 FHER L 5.

1% F5 (%) BE5E% FAAL.

S5 i e 0%~100%

5% 1€ the Load/Frequency/ Amplitude/DC

Offset/ Phase 2:#f,z57%& 83 -88 H.
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iR

H R ERE 1. #% Waveform

FREQ 1.000000005 kHz

AMPL 3000 Vpp |Phase 00 °
DC Offset  0.000 Voo

(e —| (———
Square Triangle |

2. % F6 (Noise)

AMPL 3000 Vep |
DC Ofiset  0.000 Voo

Pulse

S E FEEGTE the Load/Amplitude/DC Offset 24,5575 83 -
86 H.
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WETE
(e 1. 4 CHI 5 CH2 5 21XX

CH1/CH?2 ##.

FREQ 1.000000000 kHz
AMPL 3000 VPP | Phase °
DC Offset 0.000 Yoo
Phase | DSO Link |

SREE 2. EEEVRE. EEMAENEER,

Fl(Load) - #E ALL R/ M.

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

|-d—1,-"FF:EI.Z.T—D1 5 .

“Soonm | Highz | “Return |

3. {3 F1(500HM) = F2(High Z) 55 &
Load HYA/)N.

“Highz

T BELERHIE FEE 2 50 BRABHY 2 .
A{E UTIL # A5 25l 1T Load B EIIRRE.



GYINSTEK

HEHER

¥

MFG-2000 5| {5 F F-fit

TR E

SHHE

1. ## FREQ/Rate §#

FREQ/Rate

2. N2 e LRl FREQ 28uRE5E

FREQ 1.000000000 kHz

vop | Phase
0.000 Voe

AMPL  3.000
DC Offset

3. WA AR EEAN @ OOC
a, i F 75 [ e T S et - '0JO)
'0J0)O)
b, {8 P fir 32t ©
M F2 ~F6 BRAEIEEE .
2) (Fe )

84

i [E] 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

HIfRRE 1. #% AMPL §#

2. firt 2% LRR AMPL 280K 8 5z

Zill | FREQ 1.000000000  kHz

AMPL 3.000 ¥pp |Phase 0.0 °

DC Ofiset 0.00 Yoo
|#—1/FREG
E@@Eﬁ
SR 3. Wit A AEEEE A ¢ 0JO
a, [ 77 (g i ] A e st ©
@ ®0O
b, {5 FE i 2. SE
B F2~Fo BB (]
) G
& 50Q load High Z
#H[E| TmVpp~10Vpp 2mVpp~20Vpp
==K ivA Vpp, Vrms, dBm
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WEH RS

T IR 1. % DC B

2. {irjt 2 L) DC [RESBRE 5

Cill |FRE@  1.000000000  kHz
AMPL 3000 Vep |[Phase 00 ° )
DC Ofiset 0,00 Vo ™
SHEE 3. MR AR EH AN
a,fif F 7 m g B AT S st -

b, (s FHEL 5.

B

& 50Q) load High Z
#E +5Vpk +10Vpk
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BCEAHAL

HIfREAE 1. f% CH1 5 CH2 5 21XX
CH1/CH2 §#. 22XX

2.

SEEE 3.

FREQ 1.000000000 kHz
AMPL 3000 ¥pp |Phase 0.0 °
DC Ofiset  0.000  Vie

)-4—1;"FF:E-:I!—D-| i

Phase | DSO Link |

MALHYEOE. BEEAHIERYRIE R, 1% F5(Phase) .

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

l4—1/FREG—m] i

f 0 Phase L Sync Int / Degree Return |

W 5 AT B B RN
a, [ 7 T g ol T o g stt

9.

g
i

b, (s FHE L 5.

©0J01010
(0J0JOJ0
@006

&7
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% F5 (Degree) ZEfEAH FEE{.

A\ i A3 A T T (BB
ERTERR R =
CH1/CH2 R /ali3 157 zan
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RF iHiE

MFG-2000 £5{#%255 Z%(E@Eim - HASE T ILiEEA e HiE

{TREEREES. RE J7 417 Sine-DDS Al Sine-ARB » WY HURE HA
KA - BFEFSERI R[E - Sine-DDS 7 #& &5 320MHz 1F5% 548

S o

#ekE RFRIP

R 1. % Pulse/RF §E5}% RF.
2. VSRR PR E AOEE - TR YRR

£ N EEREUR T, RF $75EE

| FREQ 1.000000000 kHz
AMPL 100  WYop |
DC Offset 0.000 Yoc

BCE IE5L B

THIR A E 1. % Waveform . go—

&9
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MFG-2000 5| {5 F F-fit

SHERE

| FrREQ 1.000000000 kHz
AMPL 100 vpp |
DC Ofiset  0.000 Yos

2. #F1 (Sine-DDS)AliE Sine-  [EREER((F1 )
DDS jis#% F2(Sine-ARB)A [
7 Sine-ARB Jf7.

3. 3% the Load/Frequency/Amplitude/DC
Offset FYH, 557F 95-99 H.

A

BEE T

Sine-DDS, RF F8#41/jA57 AM,ASK,FM,FSK,PM,PSK. #
% |- 160MHz (MFG-2XXXMF) / 320MHz (MFG-
2XXXMR).

Sine-ARB,RF #4IfjgE# FM,FSK,PM,PWM. SR F[R{K
st RMg R Z CHI fH[E.

TR E

90

1. ¥ Waveform .

| FREQ 1.000000000 KMz
AMPL 100 V¥ep |
DC Ofiset  0.000 Yoo
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2. % F3 (Square) glI7E 55 . W
SHEHE 3. 1% F1 (Duty). firiA 28750

AR 6 R

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

= J
Return

4. Wit AR E AN OJOJO!
a & 5 [E S Bk a] e st - ®
(0JOJO)
b, {6 F i 4. ®
F# F2 (%) He1E% B -
A 522 L i B 0.019~99.99% (“Z[E > & A

AT

5. &E the Load/Frequency/Amplitude/DC
Offset FY{H, 557& 95-99 H.

st B kB

THITR A E 1. % Waveform . wavatom

({-}
-
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| FREQ 1.000000000 KkHz
AMPL 100 VYep |
DC Offset 0.000 Yoo

[l

set
j4—1FREG—m] i

2. # F4 (Pulse) AIEENFE .

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

S 3. #% F1 (Width). firi 2801
PRI TP S I TE.

| FREQ 1.000000000 KHz
AMPL 100 Vvep |
DC Offset 0.000 Yoo
WIDTH 500.000 uSec
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4. Wit FATEEEE AN @
a, (s FH 77 (RIS B ] A e st
b, {5 FH #fir .
O]
OO

g FooFs . (I
F2 F5
A\ 71 2P = 20ns (ZIRI & AHER
HIREIE)

5. §%E the Load/Frequency/Amplitude/DC
Offset FY{H, 5F 95-99 H.

WE RN
EREE 1. ## Waveform ##.

| FrREQ 1.000000000 kHz
AMPL 100 W¥ep |
DC Offset  0.000 Yoe

2. # F5 (Ramp) AlEERLS.
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GYINSTEK

SHHE

- MR EH AN

MFG-2000 5| {5 F F-fit

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

Return

3. % F1 (SYM). firit S8 Lk

OESEHAEE ) (6D

"I |rrEQ 1.000000000 KkHz
AMPL 100 wvop |
DC Offset  0.000 Voe
SYMM 500 %

Return |

@ OO
a, {5 FF 7 [ i 5 A S e st ®

'0JoJo,
b, {7 FH S 5. 0JO)
15 F2 (%) 242 % HAY. r—mp—
T EE 0%~100%

. 8 the Load/Frequency/Amplitude/DC

Offset FYH, 557F 95-99 H.



Gunstek e

T e
EMERE 1. #% Waveform §#.
|
DC Offset 0.000 Yoo
L DCoffset
j—1/FREQ—m]
2. ¢ F6 (Noise) gl 74 2K
SHEE 3. #%4E the Load/Amplitude/DC Offset [J{H,
% 95-99 H.
BB TIE
[HIfR R E 1. #% Pulse/RF .
' |FrrEQ 1.000000000 KHz
AMPL 1.00 vpp

DC Offset  0.000 ¥oo

"DSO Link |
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SHE 2. AEAVECE. EEE SR, 1%
F1(Load).

" |rre0 1000000000  KkHz
AMPL 100  Vpp
DC Offset 0.000 ¥oe

“5oomm | Highz | Retun |

3. ¥ F1(5OOHM)§Z F2(High Z)% HTE @
Load HYK/)N.

High Z

& = aa#mar% 50 BT 2 f%. BT1E UTIL M ] B 5%
BB BN Load BB RKE.

B AR

1

AR L. % FREQ/Rate 2.

2. IR SBHERATAR S BT

RE_ | rrEQ 1.000000000 kHz
AMPL 100 ¥pp
DC Ofiset  0.000 Yoc

96



GYINSTEK i
2HEE 3. WA AR EH A <Z>
a,fs Fl 5 [l o T s e gt
b, P fir .
(D..
OO
0XOXO)
OO®
8 F2~Fo e . .~ -
CezJ  [Crs
& #3E  Sine wave TuHz~320MHz(max)
Square wave TuHz~25MHz(max)
Pulse wave TuHz~25MHz(max)
Ramp wave TuHz~TMHz
R ERE
FRER( 1. $i AMPL 2.

2. IS BRERAVIRE S B

| FREQ 1.000000000 kHz
AMPL 100 vpp |
DC Offset  0.000 Yoo
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SHELE 3. WREA AR EE AN : @
a, {5 i 77 [ $i i T e e it

b, {5 4 fir .

0]

ORO)

0XO,

i F2~F6 131 A0 B fir. ~
(k2 ) ([Crs)

& 50Q load High Z

eS| TmVpp~10Vpp ~ 2mVpp~20Vpp
==Ll Vpp, Vrms, dBm
WEEMRE
ERERE 1. # DC Offset .

2. U2 RN RS S8 5.
"' |rreEQ 1.000000000 KkHz

AMPL 100 vep |

DC Offset 0.000 Yoo

f my¥DC i
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e G 3. Wi AT EE AN
a, {5 377 i) R i s gt
b, {5 FHE L 5.

PR EA R Cre)

& 50Q load

High Z
HlE +5Vpk +10Vpk
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Pulse j@i&

MFG-2000 5425 (8@ Emmt - JASRE T ImEA fEH HE
TTREEREE.

PO
IR E 1. #% Pulse 5 Pulse/RF fBE% 21xx
Pulse. 22XX
2. BN EE A DURERIES] - MARPEREN
3
F N EEERT, #EE Pulse.
21xx Z 518 22xx ZFI[HkF

| Pulse |FREQ _ 1.000000000  kHz —
[AMPL 1000 VPP |Phase 00 °

DC Offset 0.000 Voo
DUTY  62.000 %

Lead Edge 10

TrailEdge 10 nSec

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

- p—

A Pulse HBENFRLELE 21xx il 22xx Z5i#zs
HATAIE > &8 DL 22xx [B7R B

s EARTER 522t
Instead of setting the pulse width of the pulse, the duty of the pulse

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

Pulse Duty Cycle = 100x#z/NMKE + Pulse FHHH
Pulse Duty Cycle < 100 (1-f/ Nk Z +Pulse#EHH)

ER R E 1. # Waveform §& v
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GonsTex B

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 |

SR 2. % F1 (DU 28 0k [l ()
1) DUTY S8~ -

PULSE | FREQ 1.000000000 kHz
AMPL 2000 Vpr |Phase 00 °
DC Offiset  0.000 Voo

DUTY 50000 %

3. WA AREEH AU @
a, [ 7 [ g i T e S
b, {5 FHER AL 5.

OO0
0JO2OJO,
QOO0

2 F5 115 %o BRAIL. %

4. 7€ the Load/Frequency/Amplitude/DC
Offset/Phase f{H, &5 106 -110 H.
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A\ GZELLEIE  0.019%-~99.99% (IR HIERLY
BIE)

X EARE S
Jik b B P VS B IR T b T /S A T A B A e [ R L,
THTE

o 5 P8 = B/ N Fr Mk B R

Sk B P <P A A -/ eIk B P

ik o 98 BE A RE SO 50 % £ T BRME 21— AN 58 38 A 10 50% T &I R
fE A A AnfE TS

Period

i 90%

N 90%

Pulse Width

: : : :
Rise time Fall time

HiF A 1. ¥ Waveform ##.
2. % F2 (Width). fir i S

EANEIREEAEE S S

PULSE | FREQ 1.000000000 kHz

AMPL 2000 Vpp |Phase 00 °
DC Offset  0.000 Voo
WIDTH 500.000 uSec
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SEEE 3. WfEAAEREH AN @
a, {5 FH 75 ) $ B e A e i

b, {5 FHE L 5.

i F2~F5 cseimare sy,  ~ S

4. 3% the Load/Frequency/Amplitude/DC
Offset/Phase HJ{E, 557& 106 -110 H.

& I = 20ns (ZRFE AR
HYEE)

s B R TR AT LR ]

HitREE 1. # Waveform #.
2. % F3 (Lead Edge).fiti* 2% (wepey (Fs )

LR AR 2 8 T,

PULSE | FREQ 1.000000000 kHz

AMPL 2000 V¥pp |Phase 00 °
DC Offset  0.000  Voe
WIDTH 500.000 uSec

" nsEC uSEC I mSEC | f Return |
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3. Wi AR E E AU @
a, {5 F 77 1 i ok ] 3 et
b, {5 FH B i 5.
O]
OJO)

0JO20;

OJOJC]
4. 3B F1~F3 AURIEMITERLAL. ~
o =2

5. $HHER I EE DL SRR

6. %7 the Load/Frequency/Amplitude/DC
Offset/Phase I1{H, :5& 106 -110 H.

& B/NELIERT = 10nS (IR S BERAIIR L
(3% 5E)
RS < 0.625 x JifE e[

A B IR ETR 1% T HRF ]

ﬁ*ﬁ?‘/}%{/ﬁ 1 Tﬁ Waveform @E Waveform

2. 1% F4 (Trail Edge). fi7jx&#
R _EAE ST
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PULSE | FREQ 1.000000000 kHz r

AMPL_2.000 Yep |F‘hase 0o * oo N
DC Offset 0000 Yoo Amp T
wotH  smoom usec b4

oifset

e e M

" nsEC uSEC mSEC | Return |

3. WitETEATREH AU
a, {5 377 i) 8 i S fg it

b, {55 FHER L 5.

e FI~F3 Aossimtare s,  ka ~
(F1) (F3 )

4. $PENIRFRIE R DL P B

5. &E the Load/Frequency/Amplitude/DC
Offset/Phase HJ{H,55%& 106 -110 H.

& B/NMELIERT = 10nS (IR S BiERAIIR L
(EEE)
e pais | < 0.625 x JifE e fE
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A== 7

N EEE 1. #% Pulse 2, RF/Pulse ##. 21XX
22XX

FREGQ 1.000000000 kHz

AMPL 2000 VPP |Phase 0.0 °
DC Offset  0.000 Voo
WIDTH 500000 uSec |

SHERE 2. FEATRE B IR I R, 17
F1(Load) .

FREQ 1.000000000 KHz
AMPL 2000 Vpp |Phase 0.0 °
DC Ofiset  0.000 Ve
WIDTH 500.000 uSec

— L

oo | Highz | Return |

3. f F1(500HM) = F2(High Z) 55
Load HY AN,

& = BEL R 2 50 OHM 1y 2 f2.
H{E UTIL 5] 5 B &EE580 Load & REE.
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a=miES

BRI 1. # FREQ/ Rate §.

2. (INSERERARSEE ..

FREQ 1.000000000 kHz

AMPL 2000 ¥pp |Phase 0.0 °
DC Offiset 0000 Voo
500,000 uSec

3. WitETFATRREH AN
a, {5 377 i) 8 i S fg it

b, {5 FHE L 5.

iih F2~F6 BEfEAHERR .

& Sine wave TuHz~320MHz(max)
Square wave 1pHz~25MHz(max)
Pulse wave  TpHz~25MHz(max)
Ramp wave  TpHz~TMHz
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WEEE

HifRRE 1. #% AMPL .

2. {2 BORERRAVIEE 2B .

FREQ 1.000000000 kHz
AMPL 2000 Vpp |Phase 0.0 °
DC Ofiset  0.000 Ve
WIDTH 500.000 uSec

3. MRS FUAEEE H AN -
a, {5 F 7 [ g o ATl e gt

, O

b, P B . ==

@@@@
OO0
@@@@

a
o
3

ii8 F2~F6 BEfEH AL =

!

Gy G-
50Q) load High Z
| TmVpp~10Vpp ~ 2mVpp~20Vpp
BHAL Vpp, Vrms, dBm
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WEEMRE

TEIN R 1. ¥ DC Offset .

2. LA SBEE RN R S8

FREQ 1.000000000 kHz T—
AMPL 2000 V¥pp |Phase 0.0 °

DC Offset 0000 ¥no

WIDTH 500000 uSec i

f myDC I

O

3. Wit EH AN
a, {5 I 77 [ 0 P o gt

0
B

QOO0
OOOO,
OO0

b, {5 FHE L 5.

f F5 (mVDC) =i Fé (vDC) 2t I

50Q load High Z
[ +5Vpk +10Vpk

109



GUYWINSTEK MFG-2000 Z41/{i FI -

B
R E 1. #% Pulse 5, Pulse/RF #. P
22xx
2. FHAIAYECE BEFAHIERY B IE 1R, 1% F5(Phase) .
s
\D'll'ICD'I(?:I'SBl U-uuuﬁﬂl].:l]n; usec L )
TsitEige o nses o [ e —
.‘ 0Phase Sync Int | [ Degree Return |
3. MR AR EH AU @
a, s F T [ SR sl ] R gt
b, i IR iz 5.
O]
0X020
@]
1% F5 (Degree) BEfEAH & H A
& HE AR E A A WA RS R
RE R R e |
CH1/CH2 #Ifir[E5 3% 522 sz
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IR PN

FEARTESE B R EAHFAN, Ber B Ry Z 4 th AR Bh 3 — 1 dk (41
WAL MRS . bR EE<0.1% (Ampl>1Vpp) & T
MFG-2120MA MFG-2260MFA,2260MRA.

BAE
. 1. {12 Power Amplifier BNC
EIRRER A S A — SRS -
2. {12 mEN Power Amplifier BNC
B, ARGV S e rT E L
=EHEE
A HERUA B4E R DC-100KHz » 5 A# A TR
1.25Vpmax » Fe KFFEEEET 1.6A - %5 20dB » £ Ak
HIZH3E 20W o
Power Amplifier #YIEH T{FFFY AC BIRHYIEER
ANHE 21 H.
T TAEr%

WHPAFMSHE T L, FR ORI R s TAE TR
N (B2 873, LAB BT O ASVE BE T P sl BB & 0
L LA X

m
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vout/v-4 (25°C. Freq=s5Hz) «
12.3
3.
-1.030
1.03¢  lout/A-
30
-12.30
AN N7y 327 n .
RS TSR R
A
lout/Arms- (25°C. RL=8.009. Sine) o
111
0.77,
SHze 100kHz- 500kHz .

Freq/Hz-
i RS TR P LR
Vout/ Vrms: (25T, RL=8.000. Sine) «
Sz 100kHz 500K Frea/He.

LETOR AN — MIREARKIE T, Yo MO SER F ESH R
R SO GR AT . BN RIS 5 BRI IS, UK S8 RIEAE
AN SRR i AR B (0 AR IR . DhAE R S B S5 5 B
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B, HAS S BRI S BEE SR RGNS A, TG SUBCK A8 K

o PERE TR, B DO DPRBOR S8 B K IRE G 5 SR AR
KA T — LR
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alk
=
i

MFG-2000 ZFEE W IUAS 5 K ARG =4 AM,
FM, FSK,PM #1 SUM W#l . WHIZREAH,
WHSH W E WA AR LM, R
WA AR, R ekoeh p AR
AM/FM R JE . — B#os—FoEsiE, wis
Wk 2 AT AT — AN R A K

MEAEL T ] (AM) ceeieeeeeceee s 117
BEEFE AM BB o 117
AM LTI oottt 118
BETHETR oottt 118
FHELIITE <ottt 119
AM BEZR ottt ettt bttt b et tenes 120
A 2R et 121
B (AM)FIBELIE ..oooooee et 122
WE RSB (ASK) oo 124
BRI ASK ZHBEU . oottt ettt et et n s aeenen 124
ASK BRI oottt n 125
ASKERFETR oottt s 125
ASK F B T oottt e st e e eeet st en s aeeeeeen 126
ASK TR oot s et e e eeees e e eaeeneeteter s s eaeneen 127
ASK T ettt sttt 128
BT (FMY coeieieieeeeee e 130
SBEFESEIRIRBL (FM) .o 130
FM EEESZT oottt st e ese et et s e oo seneeeeneees 131
FIM BRTEEETR ..ot es 131
FIM T ettt ettt s e et et s oo seneseenenens 132
BERIHBUIETE oo 134
FEIRARED oo 135
HEEFE (FM)FHELIE oo 136
PR B (FSK) cooviiicccccccec e, 137
BRI FSK ZHBY oot e et ettt ettt s e eneeeen 137
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[ (10 2 517U 138
FSKETIZBETR ..o 138
FSKIIEEEAETZR oottt ettt ettt eve et 139
FSKBEZR oo e et s st eaee e 140
FSK B oo e s et e et es e 141
FHBLTHT (PM) oot 143
piceear e Livac 0 (=1 ) WS 143
PM EEEIETE oo 144
PM EEEEBETR ..o 144
PM BT oottt 145
i At RO 146
B R TS ettt ettt ettt 147
FEFE (PM) FHELTR .ovvoveeee sttt 148
FHRS A (PSK) oo 150
TEEFE PSK EHEL oot en e 150
PSK ERIEIETE oo 150
PSK ERIFFETR oo 151
PSK FHIBURET oot 151
PSK TR ..o e 152
PSK B oo ee e e s s e e e e e s ee e s e e s et ee e 153
FE B8 FE TR ] (PWM) e 155
G e T T i ST 155
PMW BETSET oot s s enenaans 156
PMW BEIEFETR ..ottt 156
PMW FEELETTE ..o s et ee e seeese e eee s eees e 157
B R a1 E =SSO 158
HHBL L ZELL et s s et ee e e eerese e 159
PWM ZELTE .ottt et ev ettt ereereerenn 160
E'\%DiJ%FEIJ(SUM) ........................................................ 161
FEEFBLEFIIREL (SUM) oo 161
SUM FIIEITE et se e ceeeeseeeee s e ee e e st ees e essanene 162
SUM FIIZBETR oot et s e s e et s e s s eesseesranene 162
SUM ST oottt ee e s e ee e eeeesene 163
FEREHBLII T oottt ettt 165
A SN 2O OO 166
TEEFE (SUM) FHBUIE ..o 167
B AT e 168
TBEFEIREEAEITR et ee e s er e 168
FEBETLIBFIE LEFETZR oottt 168
N st 2= SOOI 170
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FEHETEITR, oottt ee e 172
FEFBIZERE oot 173
TEEEETR oo eeeee e e s e e s 174
TR EETE oot et n e reeee 175
FIKIF R AL TR, oo 177
EFEIRETEEAEITY oottt 177
HIRTBTERABITR oot ee e neeeee 177
HIRETER TR oo ee e 178
TR = /OO 179
TR B ZT AL oo 180
HIRTBTER I e ee e neeeee 181
FRTETER A (L ettt 182
FRTETERFBIZETE oot 183
FRTETERZIEIEE .ot 184
BT R B EEBATE oo ee e reeee 185
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i (L 1 il (AM)

AM ORISR, - IR BB A (AT © MEG-
2000 {5554 2T LR TR - WM - I PEELL R Y B s
S -

Modulated Carrier
Waveform

Modulating
waveform

12 AM

HITR R E 1. $ MOD ##

2. % F1 (AM)

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

Type: AM
AW Depth: 100.0 % Source: INT
AM Freq:  100.000 Hz Shape: Sine
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AM ECRER T

=1 =1

FR AM SRR © IR0 ~ J38 ~ #4K ~ AREDZSUE
BOK o TERRIE LR IEZRE © A REGE FVRERTUR /F Rk
KR » FEBEFREOR AT - FF5CEERE AM RS
X SHAR! REXFE. R REXFH

. H

HEE (AR 1. $% Waveform §# vetorm
o

2. 1% F1~F5 BEESTY ~

Cr) )

BE-EEER 3. AREERAERIYS » &
YRR R T ST R DS R B AR
H[E AM FR R TESZR7, 7708, BREDR:, _BRbR, T

R, R

AR PRI AT B A - TR SR Py 1kHz -

MR E 1. ¥HME—#ORET » % FREQ/Rate
FREQ/ Rate §#

2. (ISR ERRIFRS B E5

©
(©10JOJO

3. {557 SR S R B
N

B
i

OO0
10JOJO]
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4. 1% F2~F6 BEfpiHilE e e
EHEd R R Carrier Frequency
B2 TuHz~ 320MHz
b4 TuHz~25MHz
N =<p)d TuHz~1MHz
#hK TuHz~TMHz
THEAER 1 kHz

SEEYGIZ

(S5 EAE TT DABR A ERI SRR « MFG-2000 By SLR 2 G 8 IR 5%
K, TTRE, =R, RO, TREK o BRESRIE RIESZ -

TR R 1. &% MOD

2. #F1 (AM) --

3. 1% F4 (Shape) | )

4. $i FI~F5 BRI .
() l[ 75 )

5. #% F6 (Return)iX 0|35 = -

FE yap~4 50% 525tk
ERbR 100% ¥}
=R 50% ¥}7d%
TRERE 0% ¥
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GUWINSTEK MFG-2000 Z41/{i FI -

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

AM Freq: 100000 Hz Shape: Sine

AM #i
BRI HUARZE (AM SH3R) AT 8% fy 2mHz~20kHz -

TR E 1. % MOD §#

2. % F1 (AM) —
3. #% F3 (AM Freq)

4. RN ESIRRT AM SRR SRR 5T

Cilkl | FREQ 1.000000000 kHz
AMPL 3.000 Vop |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. [ F 5 e ST AT S et BB
fir g s AL AM S

6. 1% F1~F3 BefEh 4 [E N
(CF1 ) (CFs )
| H BUER 2mHz~20kHz
THEL AR 100Hz

SRR
R B TE Ry AR SR BN i (E BRSO S ME (B fm 22 HIEE(E (P 73 PR
) o HAEEERR - SRELRE S R B P B PR B KB (E 2 EE -

TR 1. % MOD ##

2. % F1 (AM) —

3. % F2 (Depth)

4. IRV BUREEAT AM S HiRE T

Crll | FREQ
AMPL

1.000000000 kHz W_%
DC Offset 0.00 ¥oo

3.000 ¥ep | Phase
Type: AM

AW Depth: 100.0 % Source: INT
AM Freg: 100000 Hz Shape: Sine
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GUYWINSTEK MFG-2000 Z41/{i FI -

5. fd 7 SRR AT e g ©
firfisin A AM &R
O)
6. % F1 (%)#es5 % B
i T 0%~120%
ERELETE 100%
TE EI{sH FH SBLZEE AT 100%, Bt R AR i8+5V By IE(E
(10kQ &)

UOSRBEFE SN B, P 5 FE T A& TR
MOD INPUT _Ef+ 5V (S5R EEBRIZEH] o Fil4, 205
B E By 100%, AN E R (E F+5V, e/ MEE
-5V

WCE (AM)FRELR
{Eoftas A an R 2 fY AM SRy BRI MRIR - BREE R BRI -

TER R 1. #% MOD g

2. % F1 (AM)

3. % F1 (Source)

4. % F1(INT)s, F2(EXT) e ~
FHELR () (CF2 )

5. ## Return #X[0|SZEE
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GYINSTEK

HNERIIA Tt HifR Ay MOD iy Al 02
HNERREE R
AR AR AETRS N R B, PR B R FH 12 T AR

MOD INPUT |y 5V (SHRERREZER] - BIAl, 4155
BURIEECE 1y 100%, AU A KM E Fo+5V, S/ IMEE

-5V

Skl

FREQ 1.000000000  kHz

AMPL 3.000 Vpp  Phase

DC Offset 0.00 Yoo

Type: AM

AM Depth: 100.0 %

Source: INT

AMFreq: 100000 Hz

Shape: Sine

(|
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GUYWINSTEK MFG-2000 Z41/{i FI -

& #2925 (ASK)

ASK G B I A {18 Pl i P (R opE e FEE R 3 i 18 ) e R Tl i LR
J& o el s — IO R PR — TR B - EFARL ASK FH%LET
HEREUEUR A - ERUIfRTEFIARE SRR RaTRUH ASK SRS -
FERIAS ASK I - 5 BRPATR i SOl Er R - A RFRIEA ASK 3

o

" |rrEa 1,000000000 kHz

AMPL 2500 ¥pp  Phase 00 ° —\—

DC Offset  0.000 Yoo

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

C )
Return

HBEFE ASK EREY
B ASK RS, iU (o FH RGO AR ~ IR (E A (R E R -

THIR A 1. $# MOD ##

2. % F2 (ASK)

£ |rrEa 1000000000 kHz
AMPL 2500 Vpp |Phase 00 °
DC Ofiset  0.000 Yoc

Type: ASK
ASK Ampl:  5pp.0 mvpp Source: INT
ASHK Rate: 10.0000 Hz

Return
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GYINSTEK ELET)

ASK EGRR T

HER BRERRI Ry IESZIR © FERTURAS BE FHTESOR

TERERAE 1. ¥ Waveform

2. #% F1~F5 BBl Y ES
o G2

i ] KR 15205

ASK R B

B RECR AR BEON R T AR » TR RIS K 1kHz - BEFEEHMED
R > TriggerINPUT {S5RAVE SR IR TARR - E(E9 &R
REEPH » diEOR IR BET AR S SRR -

iR E 1. #% FREQ/Rate fi35Ef 2k

g

2. IS8 TR FREQ S8R5
—lreea agoooooone k=

AMPL 2500 ¥pp | Phase 00 °
DC Ofiset  0.000 Yoo

Type: ASK
ASK Ampl:  500.0 mvpp Source: INT
ASK Rate: 10,0000 Hz
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GUYWINSTEK MFG-2000 Z41/{i FI -

3. (ERIJTHEAA s O @
fir S o A HIOR AR
0
4. 4% F2~F6 5% ASK fakes (G ~
fir Gz CoJ
EE| HOMOR T R AR
TETZR TuHz~320MHz
THRARR TkHz

ASK FHEEE

FERRABLIRESS By 0.5V pp » PO S 2k B 0% H9 78 - 3E4
SNETR > TriggerINPUT (S35A0(S B THERILRE - M153E5
RSP SRR B R A SR
JE o

TR R AE 1. #% MOD §#

2. P2 (ASK)
3. ## F2 (ASK Ampl)

4. PR REEIRRT ASK Ampl 28857
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GYINSTEK ELET)

£ |FREQ 1.000000000 kHz
AMPL 2500 Vpp  Phase 0.0 °
DC Offset  0.000 ¥Yoe

Type: ASK
ASK Ampl:  500.0 m¥Ypp Source: INT
ASHK Rate: 10.0000 Hz

5. (7RISR T EH e =
fir i i A\ FBdE

6. f& F2~Fe6 et i gl

A [E ASK G B OV~ KMH
BREE 0.5V
ASK FER

ASK S S L R R S R 0 -

TR R 1. %% MOD

2. 1% F2 (ASK)
3. 1% F3 (ASK Rate)
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GUYWINSTEK MFG-2000 Z41/{i FI -

4. U EIRIEEERTT ASK Rate 2% 57
| FrEQ@ 1.000000000 kHz

AMPL 2500 ¥pp |Phase 0.0 ° W
DC Ofiset 0,000 Yoo

Type: ASK
ASK Ampl:  500.0 m¥pp Source: INT
ASK Rate: 10.0000 Hz

Return

5. (5 AgEf ] FEEsieE ©
i gnsts A ASK JE%

6. 1% F1~F4 BEfHR B i - (Eam
() ()
o lE| ASK JE% 2mHz~1MHz
N 100Hz
EE WIS BEFRIMIRIE, 72450 ASK BREEE
ASK JE
MFG-2000 £252 BRI ASK R > BREE R0 ASKUJR - B BE=EN

& ASK JiBF - {HF ASK Rate IHREREE ASK SH% o E RIS -
ASK #HZREA IR TriggerINPUT (S5RRVAHZE—EL -

THIRARIE 1. #% MOD §#
2. # F2 (ASK) ——
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3. 1% F1 (Source)
4. % F1 (Internal)s F2 ~

(External)7E#E ASK JJH (CFi]) (r2 )
5. % Return #0525
AR Trigger INPUT Uit R AER% B 1B 1l

B |FrEa 1.000000000 kHz
AMPL 2500 Vep | Phase

0.0 *
DC Offset  0.000 Voc

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

5 0
Return
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GUWINSTEK MFG-2000 Z41/{i FI -

PR ] (FM)

FM R RO FIER LR AR R - SO AR REARARIE SR T HINE E T
(b - E(EH MFG-2000 i > S5 i - e FR A — R B -

Modulating
[ - - waveform
AT
5 N\ .
N // \\ //
\ // N // 7| Modulated Carrier
_> y oW U Waveform

BRI (FM)

R FM 1%, SHEOIP HECRER ~ s ER R EREAE -

TEHHRIE 1. 2 MOD ##

2. # F2 (FM)

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

Type: FM
FM Dev: 1000 Hz Source: IN.T
FM Freq: 100,000 Hz Shape: Sine

ESCOLTeC s
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GYINSTEK CEE

FM $R7 R
HE FM O BREE Ry IESZ0K, © FEatURZ N BE A VEOR?
TERERAE 1. ¥ Waveform

2. $ F1~F5 BESRETY ~

(F1 ) [ F5 ]
Hi[E HOR R 1E5ZRE, J70R7, BRfEnRy, &
e

FM SR %
] MFG-2000 Ff > EOR R NVER R BEEERRE o RERR
RN ECOR R > B4 238 B 8RR SR 2 & RIECR SR AT

FFHRAME - EORERASFREFTEEL AR -

ERERIE 1. % FREQ/Rate § L7
il

2. firfx28eE LEH) FREQ 2885

3. (ETT RIS AT 3R e s 2 @ 0O

ir S o AR R
®
4. 5 F2~F6 BEIBIERE QY
(
HE TR R HOR AR
TETZ R TuHz~320MHz
Wap):4 TuHz~25MHz

131



GUYWINSTEK MFG-2000 Z41/{i FI -

&Rz TuHz~25MHz
=F TuHz~1TMHz
FHEHAR 1 kHz

FM R

(Eok g h SREE B RIS S JE - MFG-2000 Y A 3538 B 2 45 1F
SR~ T3z~ AREDRE ~ IEFIERDE (UpRamp, DnRamp) © THEE L A
TERZR ©

TEHHRIE 1. %% MOD

2. % F2 (FM) e
3. 1% F4 (Shape)
4. % FI~F5 BRI 5 I s |
() Crs )
5. % Return ¥R[E[52EE
AR JiK 50% 522tk
EF¥ 100% %17
=R 50% ¥t
TR 0% 18
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GYINSTEK

FREQ _ 1.000000000 KkHz
AMPL 3.000 ¥pp | Phase

DC Offset 0.00 Yos

Type: FM
FM Dev: 100.0 Hz Source: I‘!T
FM Freq: 100,000 Hz Shape: Sine
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GYINSTEK

PERHBLRE

(B9t E SRR Z A FM BB e M B -

MFG-2000 5| {5 F F-fit

THIR A E 1. # MOD §#
2. §# F2 (FM)
3. 1% F3 (FM Freq)
4. I EUREIEERR FM SRS B R 7
Crll | FREQ 1.000000000  kHz
AMPL 3.000 Vop |Phase WMM
DC Offset 0.00 Yoo
Type: FM
FM Dev: 100.0 Hz Source: INT
FM Freq: 100000 Hz Shape: Sine
5. [T s O
fir s dm A FM AR
0JOR0.
=
6. % F1~F3 BEfEIAR B (-
(0D .
ilE FEELSEES 2mHz~20kHz
iEEGES 100Hz
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GYINSTEK FEL

VAR (RS
PR R RO SRR AR R A R 2 -

TR R 1. % MOD {#

2. % F2 (FM) e
3. {%# F2 (Freq Dev)

4. IR ETREIEER Freq Dev 28K 57

Crll | FREQ

Crlt 1.000000000  kHz WMM
DC Ofiset 0.00 Voo

AMPL 3.000 ¥pp | Phase
Type: FM

FM Dev: 100.0 Hz Source: Ir!T
FM Freq: 100,000 Hz Shape: Sine

5. (T IR SEAT AT 3 e bt = @ © .
{ir S iy A\ SRR (s OJOXC
@ O] @

OJOXC

6. 5 F1~ F5 B s ~
(=) (CFs J

Eel ] BN T2 DC~Max Frequency
Ej(u N /ékﬁ 100Hz
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GUWINSTEK MFG-2000 Z41/{i FI -

SR (FM) R
(B9t E SRR Z A FM gAY ET e MIRIR - BREE R P ERs -

TR R 1. #% MOD §#

2. # F2 (FM)
3. ## F1 (Source)

4. # F1 (INT)= F2 (EXT)384E ~
LR () CF2 )

5. ## Return iX[0|3ZEE

SN AR Y MOD iy A 71202
SN EE 5T
PEH=Y USRS NSRBI, HIS TSR vl HH 12 A MOD

INPUT _EHY+ 5V (S5RERER] - SRR E5RE
SPREEB © Bl > (RGBT RR K +5V, HREESA fRii
FRREHVHR - SN EEE R - (RIS R

N TR (SRR P G (EAR R R BRI 2
o

Cill | FREQ 1.000000000 kHz
AMPL 3.000 Vop |Phase
DC Offset 0.00 Yoo

Type: FM
FM Dev: 100.0 Hz Source: Ih!T
FM Freq: 100.000 Hz Shape: Sine
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GYINSTEK ELET)

PRS % (FSK)
FSK 38 B FH I 15 {1 P RS P 2 (IR PR Rk A ) T S B i LE A
PSR S 4 23 B0 R M Trigger INPUT _EAY(SHREE IR E S BHER -
PR A 25— A EF R — TS - EFAR FSK BN - HE
S RRIZE A - FERUT R AR B SR ISR RO FSKEREY - FERK
F FSKIF - R PATR T SR ER A =

Carrier Frequency

——Hop Frequency

B8 FSK ST
E 1 FSK {52, iR 0 P TR PR W L e

HIfRRE 1. $% MOD §#

2. 4% F3 (FSK)

Crll | FREQ 1.000000000  kHz
AMPL 3.000 ¥pp | Phase
DC Offget 0.00 Yoo

Type: FSK
FSK Rate: 100000  He Source: INT
Hop Freg: 100.000000 Hz
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GUYWINSTEK MFG-2000 Z41/{i FI -

FSK #CRE R
it BRERR R IESIG - ResFUIE A BE s

EREE 1. ¥ Waveform ##

2. % F1~F5 BB E0RH Y _
() CFs )

i R TESL, i, R, AR
3
FSK R AR

B KRR BN R TP AR © THEREUR SRS By 1kHz - BEHEINI
R - TriggerINPUT {S9EHYE S FIERE IR - EE90RER
REEPH - B EC R . BEESUREE S E TR - i -

e 1. 4 FREQ/Rate BB /7
et

2. {28 Cpahy FREQ 258 5w

3. [FRFEEA A e O
(AZREL PN ) R B
©
oY
4. % F2~F6 4% FSK AR fi ~
Cr2 ) (LFs )
| ORI B AR
TETZR TuHz~320MHz
Wap)id TuHz~25MHz



GYINSTEK ELET)

®hK TuHz~TMHz

i REapd TuHz~25MHz

TS SER 1kHz
FSK BEEAHA
THRZ R ARA s 100 Hz o NEFEED 2 S22 b Ry 50%%75/}32 e
HNERERS - TriggerINPUT (Z 55 A9(5 5% 88 P2l HEAR Ehits
dﬁﬁﬁ 5EIF - EHHECE R S B (E T R S iﬁﬁ&%ﬁ%*ﬁﬁ

HERERIE 1. #% MOD §#

2. # F3 (FSK)
3. % F2 (Hop Freq) =

4. iR EER) Hop Freq S8k 8~

Crll | FREQ 1.000000000  kHz
AMPL 3.000 ¥pp | Phase
DC Offget 0.00 Yoo

Type: FSK
FSK Rate: 100000  He Source: INT
Hop Freg: 100.000000 Hz
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GUWINSTEK MFG-2000 Z41/{i FI -

6. 15 F1~F5 SR E ~ N

) (5]
| V5317 HORHR
1E5%8 TuHz~320MHz
Papd TuHz~25MHz
EEYNd TuHz~TMHz
RN TuHz~25MHz

THEIHR 100Hz

FSK #E2%
FSK FEs e e i 1 iR P AR B B AR AR E -

IR FERAE 1. #%#4$E MOD

2. 4% F3 (FSK)
3. f% F3 (FSK Rate) [FFschae |

4. IR B RERE R FSK Rate 28K 5w

Crll | FREQ 1.000000000  kHz
AMPL 3.000 vpp |Phase
DC Offget 0.00 ¥oc

Type: FSK
FSKRate: 100000 He Source: INT
Hop Freq: 100.000000 Hz

140



GYINSTEK

5. [ F 5 1) ST AT S et BB
{ir gE A gy AL FSK AR

6. 1% F1~F4 BEARR BT

OJO,

| FSK JE= 2mHz~1MHz

EONI 10Hz

U= WIRBERINELE, B FSKARREE

FSK 5

MFG-2000 $£2 PSS RISNE FSK 5 » B2 P9 FSK Jf - 2 I2r9i
FSK J5i6% » (3P FSK Rate 3% FSK JE% - 2EIBININE -

FSK SR E% M TriggerINPUT {S5EASER —2]

TR R 1. #% MOD §#

2. $# F3 (FSK)
3. ## F1 (Source)

4. # F1 (Internal)z F2
(External)##&#E FSK R

5. ¥ Return 3X[0|3ZE

e
Source

— -
L[F1 ) L[szl

e

AR Trigger INPUT I TR RESL B8 It

141



GUWINSTEK MFG-2000 Z41/{i FI -

Cill | FREQ 1.000000000
AMPL 3.000 Ypp |Phase
DC Offset 0.00 Yoo

kHz

Type: FSK
FSK Rate: 10.0000 Hz Source: INT
Hop Freq: 100.000000 Hz

(|
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GYINSTEK ELET)

FAALIAH (PM)

BRI ALREY MO SRS PR REEEBRAE - G eI PR
F— TR B - A PM - R HEHRER - RO esrim
TRAIAR(Er (8L PM EIRF(EA - 5 (A PM > R BREA R R RO T &2
-

Modulating
jl waveform

N \ Modulated Carrier
N T Waveform

BEFEAANL RS (PM)
B PM %, SV ERRUIARE © SIS AR EE -

TR R 1. #% MOD §#

2. % F4 (PM)

Zrll | 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

COOiEs s
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GUYWINSTEK MFG-2000 Z41/{i FI -

PM HER R T
HE PM R BAEE Ry IESZOK, © FEatURZ N BE A VER;
EREE 1. ¥ Waveform ##
2. ¥ FI~F5 BIBHUTY ~
o G
i [E HOR R TESZRE, 77087, IRTET R, &4
e
PM R %
e AHR AR B R R 0 BRI A R - THESCEOR A% fy 1kHz -
HR R E 1. # FREQ/Rate 5 1E#H( Y

2. fuir2¥E O FREQ 28uk#5T

3. AT ISR ] e s 2\
{ir e i SR ER 0JO) N
0
oJole
4. 7 F2~F6 BEIBIERER{Y ~— o
Ce2)  [Cre )
il ORI HORE AR
TSR TuHz~320MH
Wap)id TuHz~25MHz
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RPN TuHz~25MHz
=AY TuHz~1MHz
#hK TuHz~TMHz
THRARR 1 kHz

PM 77

(E5Eae 4k SREE R N BRSNS TR © MFG-2000 [ N a8 S 2 fHE IE
VR~ O~ BRfER ~ IEFIE RN (UpRamp, DnRamp) © THEXE M B
TEBZRT ©

HIR A E 1. 3% MOD

2 EAEM
3. 1% F4 (Shape)
4. ¥ F1~F5 BHENT sine [
CF ) CFs )
5. % Return X[0]3EEE
AE Yapsa 50% 5Z=EE
R 100% 7
= 50% ¥1FE
TR 0% £
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GUWINSTEK MFG-2000 Z41/{i FI -

Crll | FREQ 1.000000000 kHz
DC Offset  0.00 Yoo
Type: PM
PM Dew: 180.0 * Source: INT

PMFreq: 100000 Hz Shape: Sine

5 s

TR BER T
(ka8 SR FARY FM A9 STB0S MaL -

TR E 1. % MOD §#

2. $% F4 (PM)
3. $i F3 (PM Freq) [ |

4 RrRE VRN PM S S B 25

Cill | FREQ 1.000000000 kHz
AMPL 3.000 Vop | WMM
DC Offset  0.00 Yoo
Type: PM
PM Dev: 180.0 ° Source: INT

PM Freg: 100000 Hz Shape: Sine

5. {H5F 75 [ SR O] eSO
fir g oA A PM AR OOC
(0JO)
) ©

O,
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GYINSTEK

= 1
i

6. % F1~F3 BEiBmR e fir ~ S

()

Crs )

i [E H B 2mHz~20kHz
THRSARR 100Hz
AR

VAR RS R R SR B R R i AR -

TR R 1. % MOD §#

2. % F4 (PM) e
3. ## F2 (Phase Dev) Phase Dev

4. (AR BURES R Phase Dev %85

Cill | FREQ 1.000000000 kHz
AMPL 3.000 Voo |
DC Offiset  0.00 Voc

Type: PM
PM Dev: 180.0 ° Source: INT

PM Freq: 100.000 Hz Shape: Sine

e
9

5. [T AT O O O
freasin ASERIRS oJo)
S
6. % F1 PR iy =



GUWINSTEK MFG-2000 Z41/{i FI -
FiE iEIVA =7 E2 0~360°
BEPAEAL 180°

R (PM) SHELR
(B9t E SRR Z A FM SN ET e MIRIR - BEE R P ERA -

EARHEEIE 1. # MOD §#
2. 1% F4 (PM) e
3. 1% F1 (Source)
4. # F1 (INT)={ F2 (EXT)#:4%2 ~
L ) (2]
5. % Return #R[E[52EE Return |
SN R TR MOD # A 7Bl =
SMIEEEUE SR
AR USRS MR LR, TSR R ER & EII MOD

INPUT _EHY+ 5V (S5RERER] - SRR E5RE
SPREER] - B > ARG EEER Ky +5V, A i
FRREHVHR - SNEEPEE TR - (RS Rt

7N

T e

T 03T A G R IR SRR



| | FREQ 1.000000000  kHz
AMPL 3.000 vpp

DC Offset  0.00 Voo

Type: PM
PM Dev: 180.0 *° Source: INT
PM Freq: 100.000 Hz Shape: Sine

e I
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GUYWINSTEK MFG-2000 Z41/{i FI -

FHFE Y (PSK)

PSK 38 B4 F 7 72 W ] P s A 1 (B AR R 8 AR i) P A B cE AR 1
PRE R A A SR TR — TR RS - ERARL PSK EEd; - HE
ARBEFUREEA - TERUI RS AIARE SRl A et RO PSK EREL - FERL
FI PSK I - i BRPAfm T ek @& 5t - JUF RE i#iEA PSK L -

BEFE PSK 2
S PSK SR, iR TS0 PR TERRCR B0~ MR (AR P -

HR R E 1. # MOD

2. {% F6 (PSK)

EE | rrEQ 1.000000000 kHz

AMPL 2500 ¥pp |Phase 0.0 °
DC Offset 0,000 Yoeo

Type: PSK
PSK Phase: 0.0 - Source: INT

PSHK Rate: 10,0000 Hz

Return

PSK #R I

B EREDRTE By 1E5Z0K; o FERH R BE FHTE SR
ER R 1. ¥ Waveform ##

2. $i F1~F5 B EE Y ~
(CF1 ) (CFs )
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GYINSTEK CEE

& E3 90417 TES%R
PSK iz
B REOR AR BN R AR » TR A9 K 1kHz -
R R 1. % FREQ/ Rate §HSE{EEY
i

2. 2 HeE LRy FREQ 2885

3. (EFJT A e e © @
(VA ELTTPNG 3] 8 B O]
0JO)
OJOJO,
4. P F2~F6 8% PSK Ak i iy (N ~
Ce2 ) Crs )
i [#] =R R HORARAR
BT TuHz~320MHz
TEEAER TkHz
PSK GELAH (L
THES 38 SR 135 Ky 180° o BN FRELR 2 5 22 b By 50% Y 787
R E 1. f# MOD §#
2. {# F6 (PSK) =
3. {% F2 (PSK Phase)

4. RV REEE T PSK Phase 22858 5w
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GUYWINSTEK MFG-2000 Z41/{i FI -

' |rrea 1.000000000 kHz
AMPL 2500 v¥pp |Phase 00 °
DC Offset  0.000 Yoo

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

PSK Rate: 10.0000 Hz

f Degree | "Return |

5. 7 EER ] e O OO
A7 et PN LY E A
0XOJO),
6, j:ff Fl i§§f$° Degree
[ PSK #HELAH L 0~360°
EREZAENL 180°
PSK JH%

PSK FEURA R BN P AL A AR L S i L AR -

TEHERIE 1. #EE MOD

2. F# F3 (PSK)
3. % F3 (PSK Rate)

4. frRR PR REEEE ) PSK Rate 285857
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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. {#A A mBAIE FEEhEE O

fir g g A PSK #E% 0JO)
0JOJO)
OJOXQ)
6. EF1~F4 i%*giﬁ%%ﬁi mHz 1 ~ KHz ]
() ()
HiE| PSK fE% 2mHz~1MHz
LN 10Hz
FE WSRBZINIR, B PSK IR E

PSK R

MFG-2000 252 NEF1SME PSK R » BREZ R0 PSKUJE - & BEEN
&1 PSK JERS > (5EF] PSK Rate IHEESLE PSK SE% o & BEFBHNIRIERS
PSK #EZRE{% T TriggerINPUT (S5EHISEHE—F -

THITR A E 1. # MOD ##
2. % F6 (PSK)

3. % F1 (Source)
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GUYWINSTEK MFG-2000 Z41/{i FI -

4. 4% F1 (Internal)s{ F2 ~

(External)#$E PSK J5 (rF1) (r2 )
5. % Return iR 05258

5 |rreo 1.000000000_kHz
AMPL 2500 Yop  Phase  00°
DC Offset  0.000 Yoe
Type: PSK
PSK Phase: 0.0 -~ Source: INT

PSHK Rate: 10.0000 Hz

= d
Return
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ik v JE IR I (PWM)

B AR AR - ARE L RSO R EFRR R R E © SR fATHRF(E 7
SR — B - EEFAPWM - R L e R B ot R
FeFHR AR E R EEPWMERHER © ZEHAPWM - KRR
HINRET S5 -

PWM

et R A
L PWM, T 25 BB A AT BE . IRE R A
%zEEAEo

TR R 1. % MOD §#

2. $# F6 (PWM) e

3. 1% F1 (Source)

4. $5F1 (INT)=t F2 (EXT)i2 (G ~
LR G &=

5. % Return #0325
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Crlkl || FREG 1.000000000 kHz
AMPL 3000 VYep | Phase W—ﬂ_ﬁﬂé
DC Offset 0.00 VYo

Type: PWM

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

PMW SRR
PWME 7 (F BRI » 65 Ao H R R -

PMW 1
B PRITT AR - THRGEOR R Fy1kHz -

THIRARE 1. % FREQ/Rate §f e
ar

Rﬂi’i
\
clit

2. {2 L paHy FREQ 288

3. [T AR AR O @
i e B A B SER
©)
4. fmF2~Fo s (N ~
G G2
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PMW SEELITF

SHBURIE (W EDR) EAEIESZR ~ J58 ~ =K ~ IERDEFIE R

ST Ry IEGZ R ©

iii4
k=]
&

B

N

R HERE

1. #E MOD

2. 4 F6 (PWM) [
3. $3 F4 (Shape) =

4. % F1~F5 BEEENIP sie ISR
(0 . )
5. % Return iK[O|32 5

&

i8i7

T 50%525LL
TERER 100% %11
= 509 3%
I=F253 0% 17

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

Type: PWM
PWM Duty: 50.0 % Source: II‘!T
PWH Freq: 20.000000 kHz Shape: Sine
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BT

TR E 1. % MOD §#

2. 1% F6 (PWM)
3. ## F3 (PWM Freq)

4. (IR BURIEEEE T PM SR 2 8k

Crll | FREQ 1.000000000  kHz
AMPL 3.000 Vpp | Phase TH-MULU(
DC Offset 0.00 Yoo

Type: PWM

PWHM Duty: 500 % Source: Irv!T
PWM Freq: 20000000 kHz Shape: Sine

5. (T TR SEAT T M e it =
firs iz gm A PWM B 0JO]
OO

a% %@H

6. fi F1~F3 SE{BIERE i -

[ PWM SE% 2mHz~20kHz
!anh ZOkHZ



GYINSTEK ELET)

R G
TR E S (%)

TR R 1. % MOD §#

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

4. IR REEEN PWM SR S8R 5

Cill | FREQ 1.000000000 kHz
AMPL 3.000 ¥pp | Phase
DC Offset 0.00 Yoo

Type: PWM
PWM Duty: 50.0 % Source: Irv!T
PYW¢M Freq: 20.000000 kHz Shape: Sine

5. (i F 5 R T S ST
Rrizin A PWM $E% 0JOJO)

(OXOJXO)

oJole)

6. % F1(%)BEE 5%% [

i [E 5220k 0%~100%
BT 50%
EE SR E AN ELE  AUARE R 2 HR S0 2R

FHEL o JLAF - MOD INPUTL T-_E Ay +5VEE BRI
A
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PWM FHELH

MFG-2000 £ PUE5RISNS PWM 55805 - Tz

MFG-2000 5| {5 F F-fit

RN BB -

ERERE #E$E MOD
2. ## F6 (PWM)
3. #% F1 (Source)
4. ¥ F1 (INT)E F2 (EXT)EEE N ~
EEEZY ) 2]
5. % Return iX[E|3E5E
HNERIE B8 5 O B0 ol BRI 0 7R SE(E A 12 | AR AV MOD
INPUTH#F
P~ IR N PR SRS > IR A & AR MOD
INPUTTlffﬁLE’JﬁV 5 JERAZEA o AN AR TR
LR R F5100% - AITEHELE SR R+OVEE - B
o KARE 78 38 BUE 9% Ry -BVIE - i /NG
o

Cill | FREQ 1.000000000 kHz

AMPL 3.000 Vop | Phase

T

DC Offset 0.00 Yoo

Type: PWM

PWH Duty: 500 %

Source: INT

PWHM Freq: 20.000000 kHz
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AT (SUM)

HIR AR - RSO PRV RRER R AE - e TR FCETRL
F—TER B - A SUM » KRR HE R8I - MR st
frtE AR E S UL SUM [FIRF(EH - & SUM - R e AR
fErEp st -

SUM Modulated
waveform

SUM Freq
(modulation frequency)

i

B SUM 1%, SREUIP B SRR - iR ERREEBEAE

HIfRRE 1. $% MOD #

2. 4% F5 (SUM)

Skl FREQ
AMPL 3.000 vpp |
DC Offiset  0.00 Yoo

1.000000000  kHz

f

Type: SUM
SUM Ampl: 50,00 % Source: II‘!T
SUM Freq:  100.000 Hz Shape: Sine
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SUM HER
HE SUM 7 BREE Ry IE5Z087
EREE 1. ¥ Waveform ##
2. ¥ FI~F5 BIBHUTY ~
CF1 ) CFs )
#i[E HOR R 1E5ZR, T30, HRTEDRE, =
ARz RER RO
SUM H R AR
BN SRR LR i 0 S A R o THECEOR IR Fy 1kHz -
[HIfREE 1. % FREQ/Rate f#7ZE{EH087

2. fuir2¥E O FREQ 28uk#5T

=

3. {HF 5 R A ] e s s E @ Y
A2 PNk g ES OO0 s
@ ®
oJole
4. {3 F2~Fo6 BEFBARARELY - -
(LFs )
HE T £ B
TETZR TuHz~320MH
a4 TuHz~25MHz
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RPN TuHz~25MHz
=AY TuHz~1MHz
THRARR 1 kHz

SUM JF7 1

(E5Eae 4k SREE R N BRSNS IR © MFG-2000 [ N 208 SO 2 f $E TE
VR~ N~ BRfER ~ IEFIE RN (UpRamp, DnRamp) © THEXE M B
TEBZRY ©

R HERIE 1. % MOD

2. #% F5 (SUM)
3. 1% F4 (Shape) =
4. FI~F5 SRR =
) =)
5. $## Return iK[0]SEEE
EE Vapsd 50% 52t
R 100% %1%
=K 50% %
TRER 0% %5
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Crll | FREQ 1.000000000  kHz
AMPL 3.000 Voo |

DC Offset  0.00 VYoo

Type: SUM
SUM Ampl: 50,00 % Source: Irv!T
SUM Freg:  100.000 Shape: Sine
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PRARHBLR
(B9S2 AT FM Ay BT e MR -

TR R 1. % MOD §#

2. $%F4 (PM)
3. ##% F3 (SUM Freq) (St |

4. ISP ETRESRA PM RS R 5

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

f

Type: SUM
SUM Ampl: 50,00 % Source: Ir~!T
SUM Freq:  100.000 Hz Shape: Sine

5. [HEJTAsEfESEEsESEg O © O
fir s A PM B 0JO
o
6. ﬁ F1~F3 %T%iﬁ%%{ﬁ mH14 —_~ kHzi
() (D)
i [E] FJHEER 2mHz~20kHz
THRSHHR 100Hz
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SR fmts
SR 2 3O B R BN B L R K i 22 -

IR FERE 1. % MOD §#

2. ¥ F5 (SUM) -
3. #% F2 (SUM Ampl) e |

4. IR BREEER N SUM Ampl 851 8057

Cill | FREQ 1.000000000 kHz ;
AMPL 3000 Voo | WGW
DC Ofiset  0.00 Yoo /
Type: SUM
SUM Ampl: 50,00 % Source: INT

SUM Freq: 100000 Hz Shape: Sine

R
5. {FH A e O
i fRs s ASER RS
0JOJO)
6. 1% F1 S B r [r—p—
0 [E iEkA T2 0~100%
EREZAENL 50%
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BERE (SUM) SRR
(B9 L asR R AT FM S8 BT e MR - BREE R P Eii -

TR R 1. % MOD §#

2. 1% F5 (SUM)

3. % F1 (Source)

4. % F1 (INT)& F2 (EXT)3#E - e |
HFHELE C=2]

5. ## Return 3X[0|3ZE

HNERIIA ﬁt&ﬁﬂiﬂ’] MOD iy AU
SRR B
PEH =Y IR BRI MR ELN, AR *EF%HEE&E’HQ MOD

INPUT bR+ 5V (FHREBER] - JAfmEE 8 Es
ﬁ&tt@ﬂ piran - AR R Ry +5V, HIE DFE{F‘#H
F s ENHR - SNBETRETRIE - R
/J\ L A (E SRR VR R R EHOHR

o

Cill |FREQ  1.000000000 kHz
AMPL 3.000 Vop |
DC Offset  0.00 Voo

)

Type: SUM
SUM Ampl: 5000 % Source: II‘!T
SUM Freq:  100.000 Hz Shape: Sine
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PR

PRAETOZ FIAREDZ S - (S98A485 AT DL IESZOY ~ J7 R s EE 4 —
{EFm IR - FERLEN R AR - 5 R PR T Ep B F AR -

IR EEUT - (Bt A 2s IHEE 0 AR ENR (L ARIT i -
T REH AR M B B B e s A [ (R > B ER (R ) = A A
A AT DARCE (E Rt e as - (0 P A NG il o T~ 2 i ) BEL (st

A Sweep
IRV M

TR

15 Sweep %01 > HE AT « WIRATHIEEE
B BiEE - REAERE R TERE -

°

A EALARAIE (AR

FEABPHARRE ISR E e fmfil DIRA IR - (S903 Eas it iaiR 5
% —EREEE IR - A& N EEEEAIER - ER (R HE
IR EIVA

TR FERAE 1. % SWEEP ##
2. §i F3 (Start)={ F4 (Stop)ifE L
REFEEE LA

3. (P REURIE KLY Start 5 Stop S8

JG
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i

Sweep Time:  1.000 SEC
AMPL _ 3.000 Vpp |
DC Offset  0.000 Voo T
Start: 100.000000 Hz Type: Sweep Linear
Stop: 1.000000000 kHz Source: INT
Marker: - Trigger Out: Rise

r i
Return

Pk
Sweep Time: 1.000 SEC
AMPL _ 3.000 Vpp |
DC Offset  0.000 Voc e
Start: 100.000000 Hz Type: Sweep Linear
Stop: 1.000000000° kHz Source: INT
Marker: Trigger Out: Rise
R R e e TRetm
4. [ERIT e RN AT 5 e s B
firfiA& 6 A Stop/Start 5K
5. 1% F1~F5 8% Start/Stop # ~
ZS i ey CEs ]
HilE i
B TuHz~320MHz (max)
Wb 4 TuHz~25MHz (max)
R4 TuHz~25MHz (max)
=K TuHz~1TMHz
istis 100Hz
ik 1KHz
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TR

FUCEERNTES E

MFG-2000 5| {5 F F-fit

TSR SRR - SRERIBHR ISR - ¢
EAREESAfRTE - BB > (IR - BHRA
Ttk 0 FI(ESE Ay 50% 5 Z2ERRY TR - TEfRREE
JalE > [FEEFER TTLREY - fFm R B2
TIL & - FP ESRREE e i A -
TIPS - eI ERIalF E S B TTL &8
o BERRSSERE NEE] TTLREY - FLacid
Uiy tH [F) 5 55 -

(S A U O SRR RIS R A B B PRAN R (B 4a/ 1= 1E) -

TR E

ESEE

170

1. % SWEEP §#
. 1% F6 (More)

—

. % F1 (Span)&, F2 (Center) Span SN Center

BHEFEFRE 0, F1 F2

- IR BRI R Span 2 Center 2%

BT

Sweep Time: 1.000 SEC
AMPL 3000 Vpp |
DC Oftset  0.000 Yoo -~
Center: 550.000000 Hz Type: Sweep Linear

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




0
Sweep Time: 1000 SEC
AMPL 3000 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. [T EER RS O OO
fir§EA%Hm A Span/Center # © © ©
ES 0JOXO.
OJOXO)
6. 1% F1~F5 4% Start/Stop JH A ~ B
HREAL ) (CFs ]
/& GBS
IESZY 1uHz~320MHz (max)
JT TuHz~25MHz (max)
AIRTET R TuHz~25MHz (max)
=Y TuHz~1MHz
SEEARAR
BT TuHz~320MHz (max)
Dan) 4 TuHz~25MHz (max)
SIRETs TuHz~25MHz (max)
=R TuHz~1MHz
Hl — BRER 550Hz
PS5 EE — BREE 900Hz
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TE 1&55@%5%?” R EIESRESHE - s REIK
‘/FETFH s EBSERISH - BIPAFEECIR - [FI2D (5%
Ry 50% 57‘3 EEEYTTIR - FEfRTEBHIGET - FIXP E9a
By TTLAREEY: » @i ks B2 TTL &Y - [0
(EFPHRERE iR EHSE - fTRIRC - e
Pl E(E9RR i TTL S SRR
MR TTL AREE - FRaCHE Him i HEP 95 -

frfEE
frtE R OB R M SO B e - THERAR MR -

AR E 1. % SWEEP
2. §F2 (Type)

3. ## F1 (Linear)s{ F2 (Log) i —~

PGB BT g (2]
4. % Return iX[O]5Z

Sweep Time: 1.000 SEC
AMPL 3000 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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fTH A

TERLARIA AR BIER 1SR SE B — I BT A AV RF AT Ry et i) - (S9%
L g8 5 BIIRE iR B RES - s H B R AR -

TR ERE 1. 1% SWEEP §#
2. 1% F5 (SWP Time)
AR AN 37 AN E AN e g U E o
Sweep Time: 1.000 SEC
AMPL  3.000 vpp |
DC Offset  0.000 Voc =
Center: 550.000000 Hz Type: Sweep Linear
Span: 900.000000 Hz Source: INT
Marker: Trigger Out: Rise
“Tmsec | sec | “Return |
4. {EFHTT RIS ] S e B
Az N
5. f% F1~F2 Be 3 ] BT
[ fr R ] Tms ~ 500s
EREX Tms
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i

SLIESEE R B PR HYSR S RO R (R B ERHEC B9 1 = B
qz) &R MARK Ui T #i HAERCE59% - B2 550 Hz -

H R ERE 1. #% SWEEP §#

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

4. 1% F2 (ON/OFR)TH/BiF (ks =)
s

5. f& F1 (Freq) B S0 SR
6. NI R ESR I FER S R e

Sweep Time: 1000 SEC
AMPL 3000 Vep |
DC Offset  0.000 Yoo —

Center: 550.000000 Hz Type: Sweep Linear
Span: 900.000000 Hz Source: INT
Marker: 550000000 _Hz T"‘J‘JE' Out: OFF

7. [T R S O © O @
A EGEL PN B ®
(0JOXO)

8. % F1~F5 BeEAERE Ay (o
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GYINSTEK Sy
] PR
IESZ 1uHz~320MHz (max)
Vad)-4 TuHz~25MHz (max)
ey TuHz~25MHz (max)
=AY TuHz~1MHz
BT 550Hz
S S SR R B AR LSRR ] - 40

BRIE AR S AR R SRR

H{E -

R im AR - PERCREUR RS RO (AR

H o

T 52

T o (ERR A SR E U S (E IR Ll — (R - fef
SERIR > (BNt A AR - AT N — M3 - BRI EAE

R o
[Hiff At 1. % SWEEP §#
2. 1% F1 (Source)
3. ## F1 (Internal), F2 ~
(External)=t, F3 (Manual)# (CF1 ) (Fs )
iR
4. $% Return iR[A[3E 5
EE BEENELER > ([S9t5E A 28— (EEErR

HAFR Fim R R E

BRSNS - USR] —(E{E RN Trig Out £y
TTL AikfEr - [S9fs&Easnllint—(amH

st IR B it ]+ 1ms -
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5. MEEETFEIEES > 1% F1
(Trigger)Eh{ TF-EhimHH

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

Marker: 550000000 Hz Trigger Out: OFF

N EXT Manual | f Return |
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ik & A
958 23 A EUT S R VA - MRt %
FEEREN « i3+ = FRRIRH

L i s
A

BRI R AR

BRI E SR - TR SR H B

B - WOSRARRE - b - R (e )
i -
Ak 7 R A

filra (N ] el P X0) Bz ] DS B R SR - A N JC el /
st > BRI SRR (S 9 S AL as AT Y — (5 A R B
HR P (k@ &) © SIT5ERI% - [SoR8 AasfH e bR T — i -
TRy N IR - NE BN iEEE g al R -

MECAEE AR H - PR AN RS2 T T BB PAS Y - & s
A G e P - PR o B A SR RE R
E A S e &R —EE BV RIF L - Bl B E PR E
R HREAE AL AH ] -

TR =t Ak et AkfEreREE] AHr figgag
Triggered (Int) =] HTH AT 1rR
Triggered (Ext) o] ANE]H ;| EXT, Bus
Gated pulse (Ext) “~ ] AEH T H AT
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FIFEESUT - BAPANRET R TR - Wk S B2 - LRI iF -
R EEEARER - A GEE S -

iR E 1. % Burst §&

2. BN ZOEEFD s I
(F2) o G2

I @y AR

FE N TCEBERIPHEREZCT - BPARER TR FIRPRVEER - 12
N JEEREAT - DS EEREE LY - PR - Bl
St Ry B PR L AR AR SRR 2K ~ T~ =/
BBGRER

TEHHRIE 1. % FREQ/Rate

2. firfx2 8 gk FREQ 28857

3. {7 A SN T A g S s @ )0

R L THN B @
® ®0
4. 3 F2~F6 SEFESESRE (i ~ S
G2y o)
HE FER-TETZN TuHz~60MHz (£K)
PR - IR TuHz~25MHz (k)
HEZ — Ramp Jf7 TuHz~1MHz
By TkHz
EE S AR [E A R E SR A - ARME SR AT N 20H

i NREE s A hES R



GYINSTEK ELET)

Ik &R el el /5 8

Hﬁ’@i%?@Ef%é&%?%ﬁfx@i%}}iﬂ‘/é’]?_lﬁ%i > A N Cycle f5£5{
(W8, SMEDET-EhflaE) - BREE 1 20

IR A E 1. % Burst

2. % F1 (N Cycle)
3. #% F1 (Cycles) S

4. fLVIPEURIESRHT Cycles S8R 55

Cill | FREQ 1.000000000 kHz
AMPL 3.000 Vpp [Phase 0.0 ° — —
DC Offset 0.00 ¥oo

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

Period: _.__
o

5. ERT RSSO O O

7 S i A e ] 85 0JOJXO)
0e
6. % F5 5E4E Cyc Bfr -
i [E LEES)] 1~1000000
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TE RN SRR > R AR - AR S
PRTE kAT SR PR AR & & 2 IR R TP~ ki@ R
ST BUR/ NP HIkE 82 B AR PRRAVSRAR - Aik{Er s
T8 (ARfEr R 28R x O AER)
WERARE ST EARE - (F9T5 48R H B
WK ARE SRR > DURE RIF - BRI TR S5
TR - RS ARE St o ARG S G T
(B9t b asfaCsEa TR > AR N REEA -

EPRARE SR T

HfRRE 1. % Burst §#

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

1

il

PR AR A2 P AE T Bl 5

Crll | FREQ 1.000000000 kHz
AMPL 3.000 Vpp | Phase 0.0 * e i
DC Offset 0.00 Yoo

Cycles: Infinite Type: N Cycle
Delay: 0.00 uSEC Source: Manual
Period: ____
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HIk & & 45 ]

T — (AR SR BRAG 2 T — (RS &5 A FRLG AT AC R IR TG Ry ik 17 £B
B - R P B A S Ak R A

TEIN A 1. % Burst §&

2. $% F1 (N Cycle)
3. % F4 (Period)

4. fLRYIPEUR SR E I S Bk 5T

Crll | FREQ 1.000000000 kHz
AMPL 3000 V¥pp |Phase 0.0 ° — —
DC Offset 0.00 Voo

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

5. [T RS O O O
iz s i A A ®
05
6. 1% F1~F3 BEfE AR | S
CF1 ] (D)
i E| FHHA 1ms~500s
BREE 10ms
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TE HIk SR A S P R P D Al 3 - & (o PP R A
A ESMERT-Eh iy - BRRANRKE S HEHEE -

A& S A —E SR - Homean T~ reff:
Iy 5 2 > A B 0 58/ OR FE AR + 200ns

REIE S EIAA
Al bR AR AE AR L B R IR T e AL - AR 07 -

TR E 1. §% Burst §i#

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

4. fIiIP RN ISR L S Bk T

Crlkl | FREG 1.000000000 kHz
AMPL 3000 Vep|Phase 0.0 ° e —
DC Offset 0.00 Yoe

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

Period: 10,000 mSEC
e
5. (ERJT SR s O

fir g g AAHAL
0]

6. % F5 (Degree) SE1BAH (i By

i [H] GiEHhA -360°~+360°
EREX 0
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GYINSTEK CEE

EE BRI ~ i - =AeiRbieg - 0Bl E
OV BEAHEE -

O SEIREHIEE AR o $THYIETZLR ~ TR =K
Kz > 0"¥IE OV B (a2 F DC fRH)

Ak B AL A TS N JCEIRERP IR S - A2
PEARE ST o B INPUT (S9% M ESHEE P
5 > (EHTR AR e E R P R IF R E - B
LR AT SRS A ik ey £ A i 3 FE R B BR (ELAE TR -

AT £ iy 5l

fE AR R (N-Cycle) =0T » (F9738 4 s BB 3 & it —(E P
AT e o AT o 2 (A e =R 51850 15 8 SERRE SR PR - dad st
Ai% > (B9 A BT LA N — X BEE o THESRUH AN RS I AREr
& (N-cycle)f&izt -

R ERAE 1. f% Burst i
2. % F1 (N Cycle)
3. }3 F5 (TRIG setup)
4. §% F1(INT), F2(EXT)z; ~
F3(Manual)f#gssEnl ()  (CFa)
T o WIFIEE T OGS - ST — %

SRR (F1) iyl — (A & =
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Crll | FREQ 1.000000000  kHz
AMPL 3.000 Ypp |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

7 BEIRN A SR - AR & DR E R A L
2RI e s 2 R Y e ] T e o P e £ AR

TE

BRI NA R SEIRE o (S5 EAE B3 PSR IR MR 28 i A
IS (E97(TTL) - BB —(EfE3E9% » (E97%
A 2t — (AR £f RIS %) - B ARE R
IR B BB 55 (S SRR 1 R -
HEHTFEIES ML 8 0 FRE BAR (i AR
AP/ AT BkfE AR AT A -

TER 38 1% ~ AkE SR REa 2 [ o] DAfE AR Ak

i o

gl

AT Ep I 2

TR E 1. % Burst §#

2. #% F1 (N Cycle)
3. % F5 (TRIG setup)

4. ¥% F4 (Delay)

5. RIFETH R REEIEN Delay 2885



Cill | 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

6. A EBRITHAERRE O OO @

7 S i A B A ®
08¢

7. i F1~F4 e LA By ~
) (=)

HiE| FEERAE R Ons~100s
BT Os

LIRS g g e

fill 5 L £ 7 TR T P I s s ol o — (8 il s (= 9% -
TTL % - THEEN TS E5E Lo - ST e s —(EhRE S5
sal i -

HITR A E 1. % Burst .

2. $F1 (N Cycle) =z
3. #% F5 (TRIG setup). TRIG setup
4. § F5 (TRIG out).
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5. $3 F3 (ON/OFF) U/
FEBAR.

6. 3 F1 (Rise) 57 F2 (Fall) 251" [ ~
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TTL {8/ &7KEE - RHE VIR BRI BN 52
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EERETEERE 7 MRS R
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K
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s
PR
PM
e
i
EE
sk
PSK
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i
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i
i
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ffr
i

TR R

1. % UTIL ##

2. ## F1 (Memory)

UTIL

=
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Path: Memory:iMemory0:

Memory1:
Memory2:

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

3. BEEBRER(E:
F1 7741, F2 SHEURS, F3 M
R

4. (ER W EE—(EEC TR
et

5. (1 I Es s SR A

(& SLIEHSAE Memory0 ~ Memory9
ERPEA ARB, 5% &, ARB+i% &

IPath: Memory:iMemory(: |

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

s
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6. i F5 (Done)fEsRikfF =

WA 7. 4 FA T Conoo |

Memory0~Memory9 Fi A1

8. $# F1 (Done) =2 Il
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JUTEE SN e

MFG-2000 S45 e R S4B USB /)78, R — (B850 ) 7 T LA
[F— BRI . LAN M S UEAERS MEG-22xx 2531

LAN 7 E

B KF LAN 808, 42— 1P #ik (DHCP
K IP, HIhsSFhE),

HIfRRE 1. % UTIL #.

2. ¥ F2 (Interface).
3. % F3 (LAN). e
4. % F2 (Config). -
5. BB EEE AL - 1 (. ~
F1 (DHCP) - F2 ( H#) ) (C3]
IP)~F3 (F8)) -
HlE DHCP fitf FH DHCP H Zhfd & — 4
DHCP IR 55 51 [ 2% H oL Y
IP HithL,

ElE) 1P ML LUK A P8 T B T e
HUIRF, e FH B Zhilc & 5 oo i
iﬂ:o

FH#) Fo Rl iE ik,
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Wi A& Re B

6. WFEETEEE (IP L
fik) - F1 > F2 /1 F3 (5441

1P Addr

=
(I ——
(=)

) (FE) B -

7. ESEARE AL - RS R SR R R R

it
=R

Interface: LAN
GPIB Address: 10
CH1 Load: 50 OHM
CH? Load: 50 OHM
Language: English
Beep: On

Bright: 10
Power ON:Last
Tracking: OFF
Freq Cpk:  OFF
Freq Cpl Offset:
Freq Cpl Ratio:
Ampl Cpl:  OFF

8. (i R s iy A ik
FRHEEE BRI o (o /NGRS

T RARAL D BRTToR -

57
uzyt‘:( 1

9. #£F5 (i) &

Virtual Interface: Disable
LAN Boot Mode:  AutolP
IP Address:  169.254.206.154
NetMask: 255.255.0.0
GateWay: 0.0.0.0
MacAddress:
00-45-56-78-9A-CD
HostName:
MYHOSTOD1
CH1 Reference In: Int
CHZ Reference In: Int

Clear

G

__

OO

@O0

°
I =

104t » 1 F5 (e uikees. [ o)

FrAa#Y IP feEax

RSN T

db =L
SRS

415 -

TR R 1. f% UTIL .

NI A T AT A o 1 5 R B T

UTIL
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2. ## F2 (Interface).
3. §% F3 (LAN). R
4. % F2 (Config). -

5. 1 F4 (EHAH) BELE os ame | )
(DASES . Sy —

6. SR T B E ST

Interface: LAN Virtual Interface: Disable

GPIB Address: 10 LAN Boot Mode:  AutolP

CH1 Load: 50 OHM IP Address: 169.254.206.154

CH? Load: 50 OHM NetMask: 255.255.0.0

Language: English GateWay: 0.0.0.0

Beep: On MacAddress:
00-45-56-78-9A-CD

HostName:

Power ON-Last A

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

Freq Cpl Ratio:

Ampl Cpl:  OFF

7. WHESRESEET T O
020,
02020
OJOXC]

8. #FL (AT e D)
(Bt T — (5T

9. 1% F5 (fif) st T

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

THIR A 1. % UTIL $.

2. ## F2 (Interface).
3. 4% F2 (USB). s

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:

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

Bright: 10 HostName:

Power ON:Last MYHOSTO01
Tracking: OFF CH1 Reference In: Int
Freq Cpl: OFF CH2 Reference In: Int
Freq Cpl Offset:

Freq Cpl Ratio:

Ampl Cpl: OFF

—
ERRC e
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RGN E
B A DI ERE = 50 ~ difE Pt ~ DSO iDL K E L E S -
EERE B E R A
HIRIRIE 1. # UTIL 8
2. #% F3(Cal)
3. % F2 (Software)
EERA 4. ¥ F1(Version) & & [EAHRA
Ge=" FRN N FIF
25, A, FPGA REZX, Bootload i
S 5. W EE RN USB PO g (F2)
A_USB host Eg#@fj » 2 F2
(Upgrade) S [El
6. % F1 (Select) #E4% CPU
&
M FPGA fEERI(E USB IRE SR » THIE CPU fRHN
ES B > RT3 FPGA £ -
RO S EE
B MFG-2000 $2 {558 (BRPD) A s S S it = 10 F

B -

TR ERE 1. #% UTIL §
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2. {i F4 (System)
3. ¥ F2 (Language)

22XX 3 F1 1308

B =N

4. Language ¥ 55

5. F2 (English)#§E:E (21XX)
22XX AP ($# F1)

B S

B FTBHERAPAEIRES -

L2 (S 1. f% UTIL #
2. 1 F4 (System)
3. 1 F4 (Beep)THEAIAKE

o

4. Beep 28T

N

B BRI e E R R SRIER P EE -

L2 (S

1. % UTIL §#.
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2. % F4 (System).

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

1
3 H

22XX &% F5(More) & 4%
F2(DisLight)

4. % F1~F3 BEfEHEE - _Low WGy Tigh

B
B

PERETEL

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

Output: N/A 1. Press UTIL, F6 (Counter). uTiL

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.
B
HE (E953 4 BeRE R I B (G R M IRFAE U S

Pz 1. j& USBkey #fi A& HEHRAY —
USB 17 ""
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TR R

Wi RE T ReR B

. ¥ UTIL ##

. % F4 (System)
. ##% F1 (Hardcopy) -
. (R O e A e e N

5 GCREL Y

V
7
ThEE: ), ARB, MOD (AM, ==
FM, FSK, PM), Sweep,Burst,
UTIL

. EBEPEEEEG > 5 FLRE

2s (&P Utility A
% RITEREREEE
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E“i

HIJAEa A

BT RE C R IR E - B AR AT
i~ B - AR E - DSO HiRER

200

E °
Eﬁﬁiﬁﬁﬂjﬁﬂ;ﬁ ............................................................................................. 201
R S T IL oottt ettt e e 201
R B ST TR [EIEIIL vt e et e et e e ee e 202
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GYINSTEK Wi TR E

i BT

e MFG-2000 i it n S 1 71: 50Q (A7) 2 High-

H Z - iU S - R EERARIETTARE
AP B Wl (B e LR AR PR

TR IE 1. #% CH1/CH2

2. #%# F1 (Load)

FREQ 1.000000000 kHz
AMPL 3000 VYop |Phase 00 °
DC Offsel  0.000 Yoo

H—‘I.-"FF}EE!_—D{ M

“soomm " Highz | Return |

3. {% F1 (50 OHM)={ F2 (High ~
VA S il lEER) (.

s B R AR AL

MR 1. i CH1/CH2

2. 1% F5(Phase) fir £ 817 (1 Phase {f& 2

B
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FREQ

1.000000000 kHz

MFG-2000 %%1/{5 F it

AMPL

3.000 ¥pp | Phase

DC Offset  0.000 Yoo

"0 Phase | Sync Int |

3. (T ISR A 3 e e
firgizim A DCRE

4. 1% F5(Degree) BE{E A E

FREQ

1.000000000 kHz

j4—1/FREQ

f Degree Return

AMPL

3.000 Vpp | Phase

DC Offset  0.000 Yoo

"0 Phase || Sync Int |

B S A [EAH AL

f Degree Return

db =
S

KRR
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1. #% CH1/CH2 §#

2. 1% F5 (Phase)

MFG-2000 fZ & 28 [FEAH L DA

s )
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3. 1% F2 (S_Phase)[E20#iEiE
FHAL

DSO 82 (A MFG-22XX )

HE DSO #i##{# MFG-2000 £1 GDS-1000/2000/3000 %
SIS (7o o T TR Bk - Ciix
ReCHkEE IM #L)

1. # MFG-2000 USB host /7f
<
B GDS-1000/2000/3000 HY
~

USB B device 4| [aifH

IR 2. % CHI1/CH2 i
3. $4 F6 (DSOLink)
4. 1% F1 (Search) =
5. % F2 (CH1), F3(CH2), ~
F4(CH3)=(, F5(CH4) 5 E Cr2 ] CFs )
DSO #E - U~ En
‘it
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P §
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-
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o

<~z EEEE

NOEIE LTy, VEARIR T Wl AEXUHEIE R R T g dT
(MFG-2000 2 1) F i i B - — 3 i -
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R & (A 22XXKA)

EI=N=R
SN

HRHERE

PR o BBV IS SRR (RS B Ry P B AR IE Y
PRAREAFREE -

1. $% UTIL .

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

E R - 1 P2 [
() -

[EF R - BiussrRg) O @

OO

fir Cr2)  (Cre )

S e

Ry BRI I SRR

(EdENEE s Ve T (A0

SEHEAZEEH -
0X0J0]

b F5 g ([HE) SR
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6. 54 % F1 (F) ZEARR
|
M -
Interface: USB Tracking: OFF

CH1 Load: 30 OHM Virtual Interface: Disahle
LAN Boot Mode:  AutolP

N

IP Address: 169.254.206.154
NetMask: 255.255.0.0
Language: English GateWay: 0.0.0.0
Beep: On MacAddress:
Sync Qutput: CH1 00-45-56-76-9A-CD
ight:  Mid HostName:
: Last MYHOSTOO1

—

i -60MHz ~ 60MH
= EREREE g
TuHz. ARIEFEAY EIE R
EHF4 GEQ B .
PSRRI R o) T
B. mE SR
TE Y
o 1000.000 ~ 0.001
[ SETlEd
) 0.001. h¥=ikF¥imIE Y
PRI R R,
T AR R,

IriER = (A 22XXAH)

;)%::

il

e 1 = B Ay — (B A 2 S — (8 A A
B (EEEHRIER B R - B E S
H @ S B S — (B E T -

TH R E 1. # UTIL ## -
2. % F5 (Dual Ch) -
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3. % F2 (Ampl Cpl) - -

4. 2 F1 5% F2 BRI TR HEE ~
e o o 2

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

-

AERHE (R 22XXA)

w8 B — AT T B L L
[ - (AR B + S LR
— (i | - TR R TR FERRAE
o — (BT 55— [ R
fry -

HIfRRE 1. % UTIL & -

2. % F5 (Dual Ch) - -
3. % F3 (Tracking) -

4. BHEIRWINEE o 2 F1 > F2 ~
(F)(F) B3 (E=E). ([F1) [Fa)
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RF Load:

Language: English

MFG-2000 Z5I/{# it

Tracking: OFF
Virtual Interface: Disable
LAN Boot Mode:  AutolP
IP Address: 169.254.206.154
NetMask: 255.255.0.0
GateWay: 0.0.0.0
MacAddress:
00-45-56-78-9A-CD
HostHam
MYHOSTO01

50 OHM

0 uHz

R (AT 22XK)

db =l
==

TR R

2. }% F5 (Dual Ch) °

3. 1% F4 (Sync Int) -

Interface: USB
CH1 Load: 50 OHM
CHZ Load: 50 OHM
Pulse Load: 50 OHM
RF Load: 50 OHM
Language: English
Beep: On

Sync Output:  CH1
isLi Mid

DisLight:
Power O

Freq Cpl: OFF
Freg Cpl Offset:
Freq Cpl Ratio:

Ampl Cpl:  OFF

1.000

1. % UTIL §# -

[ AFH1  {1E  2E EAR L B Ry 0

Sync Int

Tracking: OFF
Virtual Interface: Disahle
LAN Boot Mode:  AutolP
IP Address: 169.254.206.154
NethMask: 255.255.0.0
GateWay: 0.0.0.0
MacAddres:

00-45-56-78-9A-CD
HostName:

MYHOSTO01

0 uHz
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—— N /
> </,

1. E'\/EE ﬂ:/

MFG-2000 % 51H{E 553 4 esaesugld 5 & TR LR
- Hibg#% 200MHz - SR 16k EfLEL - =
R F£8192(16384) LY «

AT BT oo, 210

FLIE = E2/aN] = 2O 210
SETRATETETET e, 212
BB KR EETREIE . ovoeoeeoeeeeeeeeee ettt 212
Ee =i a1 DO OO 213
BT LTI G LI ) TN 215
BT LR CE-2 ) OO 216
BEETTS oeveeeeeeeeeseeeeeseeseseseseseseses s ee e eeee e s e st es et ee e ee s ne e s et ee s seseserereens 217
AT B TETE e, 219
BT IBE oo eese e ee e eeseeesee s ee st ee s ee s e esese s ee e seseseeens 219
BT ERAR e e st es e saee s e s e sesereseees 220
FEELTT oottt 222
Dt 53) 4 72O OO 223
AARB (T2 oot e et et ee et ee et ee s ee e s 226
BT TZ VT oo 228
TR Ty )2 OO N 228
TEAE S BAT I oo 230
g A XI5t 1=V SO 230
S RETITZE USB ZEAEBE oo e ee e eeee s ereseees 231
TN BTyt =N 1) OO 235
T USB FHETIIT 1o vveeveeeeeseeee e seeeseeeseseesesssseseseseesesesesssesesaseseesssseseseseseens 236

209



GUYWINSTEK MFG-2000 Z41/{i FI -

AN EBIE
MFEG-2000 #3{ % 2 25 T DL A — B4 FLBTE) » 800 » B0 -
IR T2 608 66 BRI -

RIS FHRE

TR 1. #% ARB §# ARB
2. # F3(Builtin)
3. % F4 (Wave) "~ wave |
4. P F5 (Select)
5. §% F6 (Return)
6. i F1 (Start)

7. Start 5=

"Enter | Return |

8. (s FH 5 R S v SR e St @.. @
fir S iy A CABArHE C

(©)0]0]
(0JoJo)0
@000

9. #% F2 (Enter)i#:¥ Start B -
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GUWINSTEK BT

10. $ Return iR [5] F4REEE

11. S8 4~8 #525% Length (F2) _
H Scale (F3)3%& (CF2 ] =)

12.4 F5 Dono) TrE (i

13.9% Return i#K[A] F4 3528

Y0 N A —{ER > start:0, Length: 1000, Scale: 8191
| B

| AMPL 3000 vep |
DC Ofiset  0.000 Yoc
RATE 20.000000000

Clear | Enter | “Return |

2n
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BEREBOY

B /KRB
T (R B/ K R BN HIE]: (AN R s (T LR
J&

IR HRE 1. #% ARB §## ARB
2. ¥ F1 (Display) i A G850
HEZR

3. #% F1 (Horizon) i A\ /K4EE
B

{5 FIRE ARG 4. ¢ F1( Start)

S

5. Horizontal From & #j=

"“Enter | Return |

6. TR A O
fir et A K ©
0JoJo!

7. 3% Clear ( F4)HUH
8. $# F5 (Enter) ({73 Enter

9. &1 Return i’g@i%&ﬁﬁ Return

[EE
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GYINSTEK J—

WEER 10. 53 4~9 555 Length (F2) ([ CF2)
WE

{5 A oL EG 11. EHHE 4~9 255¢Rk Center (F3) [t
e = )

Zoom in 12. 1% F4 (Zoom In)iL K H - -

REGTR/N—F - FLFFHY
i/ MRER 3

Zoom out 13. 4 F5 (Zoom out) {5 % [RELLLE -

%moﬁfikwm % o
TR R RS By 16384

W NEREIETZN; © start0 ~ length 500 ~ center
250

[ -0 1955125000000 Hz

| AmPL 3000 vpp

DC Offset  0.000 Voo
RATE 20.000000000

Ba R AN
BUKER BB > WA B ERUR G E - sESNRE - 5
SCEHLES ©

THITR A E 1. #% ARB

ARB

2. % F1 (Display)
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GUYINSTEK MFG-2000 Z%](i Fl F-{ift
3. f% F2 (Vertical)
CaREdlieeT 4. % F1 (Low)
5. Vertical Low S:858 =
| Enter i Return .
6. [HFJT M A S ©
fir SEe s o A 2E HL /I ME
OO
7. ¥ Clear (F4)HUH
8. 1% F5 (Enter){f: (7%
9. #% Return ¥X[0] F4F3EEE
A4k 10. 78 4~9 525 High (F2)3 -
=1
vk 11. &8 4~9 #5520% Center (F3) -
4
Zoom 12.#% F4 (Zoom In) ISRz HY o

214

DK = RIEREIR N —

F o EFHYEYNEE KRR
2 RyNEEER 2

13.4% F5 (Zoom out)4i/ N TE - -

REFGTMEII—Z - 250
BT E KB - 8192 0 ok
T H =B B+8192



GUYINSTEK &Y

WINIESZK © FE EAEEE-8191 ~ T A =ikl 8191
HULES 0

[ == 19.531250000000 Hz

| amPL 2000 vep
DC Offset 0.000 Yoo
RATE 70.000000000

HIAER (%)

i IBSEIIHS - (57 Next/Back Page HAE AT LA T/
RS BB -

TR (e 1. % ARB

2. % F1 (Display)
3. $4% F4 (Back Page)/ 15 -

& A FI B (EEE R

Horizon start*=Horizon start - Length

Center*=Center - Length
*Length ~/NjA 0

581% Back Page 1% » EHEAURAT -
Horizon From: 200> 0

Length: 500
Center:450>250
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- FREQ 19.531250000000 Hz

| aMPL 3000 vpp
DC Offset  0.000 Yoo
RATE 20.000000000

B BIZ NS o 5 Next/Back Page THEEA] DLIA AT/
[AITRISBIRUN LA -
IR IERAE 1. #% ARB ## —

2. {% F1 (Display) ==
3. $i F3 (Next Page)fEE 6 -

ERREE (R RE

Horizon start* =Horizon start + Length

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

#E1% Next Page 1% » B RAURA T ¢
Horizon From: 0 =500

Length: 500
Center:250>750
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fEREBIY

[ -rc 1531250000000 Hz

| AMPL 3000 Wvpp

DC Offset

0.000 Yoo

RATE

20.000000000

ZEVIN

FHRR I 1. $i ARB
2. ## F1 (Display)
3.

H F5 (OVGI‘VIGW “*ET Q{. Overwew -
V531

K 0~1000,
FH: -8192~ 8192

HZEFE Overview 1% EHAURAIT *
Horizon From: 200> 0

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

Vertical low/high: +8192
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[ == 1953125000000 Hz

| AmMPL 3000 vep
DC Offset 0.000 Yoo
RATE 20.000000000 KHz

16383

218



GYINSTEK (LR B

I AT B

B0 — (R,

e MFG-2000 #2 58 RHI4RERThAE - = AT DMER D
HIEART (i B Rl R 4R
L2 eSS 1. % ARB ## o
2. % F2 (Edit)
3. 1% F1 (Point)
4. $% F1 (Address)

5. Address 282 24 E

" Clear Enter | Return |

6. fS 77 1A ST A A e st 5k
fir gz Afrik ®
00

7. $i F5 (Enter) ({7 =

8. % Return JX[H] F4}3EH

9. $i F2 (Data)
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MFG-2000 %%1/{5 F it

10. Value 8 2 R4 (1

"Clear | Enter | Retum |

1. {5 FH 5 TR AT v S e 1t @ © .

fir #8585 A Data {8
@@@

12.4% F5 (Enter) (R{Fs%

M

13. #% Return X [o] 4528 Return

14. 7342 F6 (Return)iX[5] ARB  (REEU

F£ o

R

WHNEHR :
Address 100 > Data 1000

[ == 5531250000000 Hz

| AMPL 3000 wee |

DC Offset  0.000 Yoo

RATE

20.000000000

1} 199

“Address | Data | T Return

I —fhReR

db =
S
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TR R

(ERB Y
1. 1% ARB §# ARB

2. f F2 (Edi)
3. £ F2 (Ling)

4. 1% F1 (Start ADD) [Start a0 |

5. Start Address S8 2 =4l

Enter | Return |

6. BRI mERI A © O O @
®

fir SE s B AEE4a iz kit ®
08¢

8. ### Return [0 F4k3ZEE Return

7. fi F5 (Enter) {730
s

9. EH 4~8 % » 5EL Start Data (F2), Stop
Address (F3)# Stop Data (F4)5%¢ &

10.4% F5 (Donojiiesit. (N

11. #%# Return [0 4525

B —IRELER - S8BT
Start Address: 0, Start Data: 0
Stop Address: 500, Stop Data: 0
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EELE

[ -rcc 531250000000 Hz

| AMPL 3000 Vep

DC Offiset  0.000 Yoo

RATE 20.000000000

“Enter |

1198

Return |

TEHHRIE

222

=

% ARB

ARB

2. i F2 (Edit)
3. #% F3 (Copy)
4. ¥ F1 (Start) -

5. Copy From 24T

"Enter |

6. fEFJTHER e O
fir Sz AR BOZ YAk

7. ¥ F5 (Enter) (R E

Return



GYINSTEK (LR B

8. ## Return JX[5] 4} 528

9. E 4~8 P5EEK Length (F2)F1 Paste To (F3)
10. 4% F5 (Done) i 7 5E1E

11. #% Return R[] 4R 5288

oG 150~250 PHTIRJE R BLERE 300~400:
Copy From: 0

Length: 500

To: 100

[ o 1953125000000 Hz

| amPL 3000 vep |
DC Offsel 0000 Voo
RATE 20.000000000

" Start i Length Paste Tu.‘

™ Retum

AR

THIR A E 1. #% ARB §#

ARB

2. $# F2 (Edit)
. 1% F4 (Clear)
4. 1% F1 (Start)

(€8]
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5. Clear From 224l &

Clear

Enter

Return |

6. fEFT BRI HEEHEE O

g R © O
O]
O®

7. ¥% F5 (Enter) (£ {74 &

8. 1# Return ¥X[m] -4} 52EE
9. EM 4~8 552k Length (F2)
=

10. 1% F3 (Done) B FRE 3 LR
47

11. % Return 3X[o] &K 38

©

°\/

Return

Length

Done

Return

©

0
U

H E

F

fERATA

12. #% F5 (ALL)fHEREE(E R 2
13. Fi#% F5 (Done) MR MR

14. ¥ Return 3X[o]_-&F 3

BB E UK

ALL

Done

Return

[ E

[l H
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fEREBIY

BERER YRR

[ o 1553125000000

Hz

| aMPL 3000 wep

DC Ofiset  0.000 Voc

RATE 20.000000000

Start Length Done

Return

[ - 15.531250000000

Hz

| aMPL 3000 vep

DC Offset 0,000 Vo

RATE 20.000000000

|| Length " Dane

MHBREEE R 1% -

Return

[ - 1953250000000

Hz

| AMPL 3000 Wep

DC Offset  0.000 Voe

RATE 20.000000000

Return
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ARB {it

MFG-2000 %%1/{5 F it

DR (EROR P H 8] 5 e

TR E 1.

% ARB §#

ARB

# F2 (Edit e | )
i F5 (Protect)
} F2 (Start)

Protect Start 24T

Protect Off

Enter Return

{5 FH 5 g o] st ek ©
{ir §5% 5 A Protect Start {i7
HE OXOXO NN

F: F5 (Enter) ({7308

1% Return iRK[A] 4R35

17 4~8 52k Length (F3) (T
i E

10. £ F4 (Dono)ifesR RS ([

11. ## Return R[] 42
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12. #% F4 (Done) [f.t s s, =

BRI

IR 134 FLALLRESE ([

14. % F6 (Done) %

15. % Return iX[5] 4358

bR IRE 16. 1% F5 (Unprotect) [ (R
/&ﬁ/

17. 4% F6 (Done) 3%
18. % Return iX[o| 452 EE

19. J 2 80 e,  “Unprotected” £

W ReE sk DA (s S~ > WA -
Start:100, Length: 500
[ -0 1953125000000 Hz

| AMPL 3.000 Wpp
DC Offset 0000 Voe
RATE 20.000000000
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i AT B BOE

(B934 B3RE iR = 2 16k(2~16384) YEEILIE -

LR
TR HRAE 1. 1% ARB §# o
2. $%# F6 (Output)

3. % F1 (Start)

ol

4. Start B2 =4 E

"“Clear | Enter Return |

5. (EAJF BRI e O
{ir S A iy A EAR AR ©
02020

6. 1% F5 (Enter) s 44 R,

7. 4% Return 3[0] 43z

8. EE 4~7 B5EH Length (F2) B

RE

9. ##% Return ¥X[0] 4f 380

AT 5B L A0 TR -
Start100 > length 500
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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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A7k R R R BOE

MFG-2000 Z51{55f 5% 485 7] DU — 288 RGP - BFRIESZN ~ U5
K~ #®EK > sine ~ FEECETE ~ FEBCN A DC R -

KR PR E N ERRC IEAS

ERERE 1. #% ARB §# ARD
2. 1% F4 (Save)
3. #% F1 (Start)

4. Start B2 =4 E

5. [ERA BRI SEEs s O @
{ir S A g A EAR AR 020
0]

o)
6. 1% F5 (Enter) Pt iA%t
7. 1% F6 (Return)iK[] F4% 3250

8. EtE 4~8 #H5¢[k Length (F2)

e
9. ¥ F3 (Memory)
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10. {8 I AT e st g =R ar 1 A e

ARBO~ARB9

11. #% F1 (Select) ¥ AR %
Frisets

12. $% Return ¥ [a] 435 -

{5 I R S e st 28158 ARBY A8 - 41 NEFTR -
IPath: Memory:\Memoryl: |

Memory1:
Memory2:
Memory3:
Memory4:
Memory5:

Memoryb:
Memory7:
Memory8:
Memory9:

=) ]

WRE(RIE S USB 3 e

TR ER(E 1. % ARB §

ARB

2. 4 F4 (Save)
3. 1% F1 (Start)

4. Start 2 EIH=LTE

E—
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5. {5 F 5 [0 SN AT 5 e e
fir SR o AFELE AL HE

=
7. $5 F6 (Return) R[] L4 [

6. 1% F5 (Enter) 70 ia R,

8. i 4~8 25Epk Length (F2) (e (CF2 )
o | mesam

9. f# F4 (USB)
10. (E FI Al S e s A A ZE 280 _
2 \
\ s y
11. 4% Select 45 H #f sl 24
AlEEE R 12. 1% F2 (New Folder)

232

13. BURTHR AR e “NEW_FOL”

(T N\
New Folder:

NEW_FOL

BCDEFGHIJKLM
N OPQR S TUWVWXY Z

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

14. {5 P m] S T SRS Bl A _
Y, X )
J

<S=

15. {#FH F1 (Enter Char)sk F2 ~
(Backspace)glliE &Ik 4fH ((F1)  ([(CF2)

16.4% F5 (Save) {7

EllE S BEEE

17. 4% F3 (New File) -

18. BN THRIE 24 “NEW_FIL”

/- )

New File(CSV):
NEW_FIL

BCDEFGHIJKLM

N OPQRSTUWVWXY Z

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

19. {5 P w] S i SRS Bl A

7

Z \

\ %

=

>

20. {# A F1 (Enter Char)z¥ F2 —~
(Backspace) Rl EZE %4 g (2]

21.4% 5 (Save) (ii#7

FEAR H #% B ABC BRITRI MFG.CSV 3L
> B AR
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IPath: USB:\ |
PA—
= NEW_FOL

£ ABC
& AFG.CSY
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AN L B3I 7

IR E 1. f# ARB —
2. % F5 (Load)
3. #%# F1 (Memory)
4. (ERIATER e AT AE R A8
V2 \
\ %

Q1

. 5 Select iBH I (T

. f F3 (To) B FHHUR MY - S (s )
EEAAHRG

o)

7. “Load To” 2 =41

"“Clear | Enter | Retun |

8. EFJF BRI FEhesss O
A UELIPN YR O]
0XOJO)

O} Q)

0
B

9. §% F6 (Return)iX[a] -4k 328
10. ## F5 (Done)

{5 FH T g 845 ARBY £ - SREUK I HIELE Y
Bk 00 AT EFTR -
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IPalh: Memory:\Memory0: |

Memory1:
Memory2:
Memory3:
Memory4:
Memory5:
Memory6:
Memory7:
Memory8:
Memory9:

= s

B Frco 19.531250000000 Hz
| aMPL 3000 vep

DC Offset 0.000 Yos

RATE 20.000000000

S

& USB AU IE

[HIR IR E 1. #% ARB ##

ARB

2. ## F5 (Load)

3. % F2 (USB)

4. (ER W e B 2

5. f# F1 (Select) 2R -
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fEREBIY

6. § F3 (To) SR HHUKIN
FEYBRE

7. “Load To” 2 =4I

Clear Enter Return

8. [HHJTAsEA A e ©
i SE A i A 4R %G O
08

o. 1 F5 (Enter)ifisBitin®:  (EI
10. 4% F5 (Done) oone |
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{SF ] 2 e s isE = AFG.CSV <0 » FHEUE Y
HEIREE s 0 40 NEFR -

IPalh: USB:, ‘ABC |
L

[ AFG.CSY

e s

B rrco 1953125000000 Hz
| AMPL 3000 wvep

DC Offset 0.000 Yoe

RATE 20000000000 kHz

T [ SR |
Clear Enter Return
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N
AT

B FRIE TR oo

Configure USB iNterface .........cceueuviercceieiieieiereieinirnineececcieieeneseseeseenene
Configure LAN interface.......c.cccoevuvenenaee
Remote control terminal connection

P 28 3 W A8 A A TR e,

OVEIVIEW .ttt ettt ettt e ettt e et e e e evee e etaeeesabaeeesabaeesssseeeessseeenssaeeassaeanns
FE B EE L e

FER NI oo

=1 N =
El‘la% E/%\ ..................................................................

Command Error COAES.. ..ottt
EXECULION ErTOrS ..coviiiiiiiiiiiiicicniceecceccce e
QUETY EFTOIS ittt
Arbitrary Waveform ErTOrs........oocceeueieiiinnnenccceieieneeneesessesecsceceeaenen

SO RS B T 2 e,

RegISter tyPeS.....ciiiiiiiiiiiiicc
MFG-2000 Status System
Questionable Status RegiSter.........ccccccrrririeueuiininnerececnneerecccenes
Standard Event Status RegiSters .......c..ccceernrniruevcininnnneneneeeenenenenenene
The Status Byte Register
OULPUL QUEUE.....eiiiiiiiiiiiiicertete ettt
Error QUEUE ..ceeiiiiiiiieieeccite sttt
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R LA 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) —
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.

24
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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 *dn?

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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244

Crll | FREQ 1.000000000

AMPL 3.000 Vop |Phase

DC Offset 0.00 Yoo

- Wﬁi

Type: AM

AM Depth: 100.0 %

Source: INT

AM Freq: 100000 Hz

Shape: Sine
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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.

—— S— T .
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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.

5 5ol @wmcam |

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 #iR | REXF5%. 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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4
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 nade SOURce(1]

2" node P PM :PULSe

PN

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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AT

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

ISOURce'I:DCOstet"_If offset>"|__'5 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

250




GYINSTEK A I

<NRf+><Numer NRf type witha 1, 1.5, 4.5e-1

1C> 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?
2> 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?

->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 seeaeveecesenes 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:DCYCle........cccceuvuunnnne
SOURCEPULSE:PULSe:TRANsition:LEADIng ...
SOURCEPULSE:PULSe:TRANSsition:TRAlling

R TN (AM)FE L e
AM TP e 286
SOURCE[T]|2|3RF:AMISTATE ...ttt 287
SOURCE[T]2|3RF:AM:SOURCE......coeiiiiiiiieiciccrseeiee e 287
SOURCce[1]|2|3RF:AM:INTernal:FUNCLION. ...c.ccveveerieerieiieeiereeeieeeinee 288
SOURCce[1]|2|3RF]:AM:INTernal:FREQUENCY ...cooveuerveuerieriieieiriecnieenienenes 289
SOURCE[T]|2|3RF:AM:DEPTH ..ottt 289

PRIBEBEFE (ASK)FE 2 oo, 291
ASK T T ettt 291

SOURce[3RF]:ASKey:STATe
SOURce[3RF]:ASKey:SOURce
SOURce[3RF]:ASK:AMPlitude
SOURCce[3RF]:ASKey:INTernal RATE ......c.ccoveeririeinieirieceeeeeceeeneeeenes 293

PR (FM)FE L o,
FIME I s
SOURCE[T[2[3[3RFJ:FM:STATE w..eoeeeeeeeeeeeeeeeeseseeeeeeeeseeeeeeeeeesesesssseeeeeee
SOURce[12|3|3RFJ:FM:SOURce
SOURce[1]2]3|3RF]:FM:INTernal:FUNCLION ......c.cceveereiieeereceiecenee 296
SOURce[1]2|3|3RF]:FM:INTernal:FREQUENCY ...eevveuerieiiieieirieciecieenee 297
SOURCE[1[2[3|3RFJ:FM:DEVIAtioN .ovvveeeeeeeeererereeseeeeeeeeeeeeeeeeeesessssseeeeeeee 297

SOURCce[1]2|3|3RF]:FSKey:STATe
SOURCE[1]2|3|3RFJ:FSKey:SOURCE. ...ovvveveoeereeeeeeeeeeeeereeeneeeneeeeneeeseeeeeeeeeneee
SOURCce[1]2]3|3RF]:FSKey:FREQUENCY....c.cocueurmeiiieriricicieiceeierere e
SOURCce[1]2]3|3RF]:FSKey:INTernal:RATE ..o

FHBZYH (PMYFE 2 o,
PM STEH et
SOURCce[1/2|3|3RF]:PM:STATe..............
SOURCE[1|2|3[3RF]:PM:SOURCE........cooorrerreecseseeeeeooeseeseeeseoesseseeeenenes
SOURce[1]2|3|3RF]:PM:INTernal:FUNCLION .......cccccovviriiuiuiiiiiiicicccne
SOURce[1]2|3|3RF]:PM:INTernal:FREQuency ...
SOURCce[1]23|3RF]:PM:DEViation ....................

FHALBEFE (PSK)FE L oo,
PSK ATAT vttt ettt ettt 306
SOURCE[BRF]:PSKey:STATE ..o
SOURCce[3RF]:PSKey:SOURCE........cccciiiiiiiiiiiiicicicicicccceee
SOURce[3RF]:PSKey:PHASE.................
SOURce[3RF]:PSKey:INTernal RATE
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BRI (SUM)FE L i 309
SUM F1 8 ettt bbbt s s 309
SOURCE[T|2]:SUMESTATE cevove e eeeeeeeeeeeseeeseeeeseesesseeeensessesseeessesees 310
SOURCE[T[2]:SUM:SOURCE ..o eeeeeeerereeeeesesesseesesseeeeseeseeeeeessesses 310
SOURce[1|2):SUM:INTernal:FUNCLION ....c.cvueeeieeieiiieieirieerieerei e 3N
SOURce[1|2]:SUM:INTernal:FREQUENCY ......cevveueririiieieirieenieienieieneeieee 3N

SOURCE[T|2]:SUMAMPL. oo eeeeseeeeeeeseeeseeesesesesesesesesesesesesss 312
Jik & VAT (PWM)TE R oo, 314
PWIM S4B ettt ettt senas 314
SOURCE[T|2|3[:PWMESTATE ..ottt
SOURCce[1/2|3]:PWM:SOURce
SOURCce[1|2|3]:PWM:INTernal:FUNCEION. .....c.ceeirerrirerciceneniececcnenes 316
SOURCce[12|3]:PWM:INTernal:FREQUENCY.....c.c.eirereriirereieeririnieiciecenenes 316
SOURCE[T[2[3J:PWMDUTY .o seseess e 317
BRI (SWeep) TE 2 vv e 319
FTHE T oo 319
SOURCE[1]2|3|3RF:SWEEP:STATE. ...ccveooeeeeeeee oo 320
SOURCe[1]2|3|3RF]:FREQUENCY:STARY ......veeeeeeeee oo 321
SOURCe[1]2|3|3RF]:FREQUENCY:STOP .....oooeeeeeeeereesseeeeeeeeeeeeeeeeessssesseee 321
SOURCce[1|2]3|3RF]:FREQUENCY:CENTEN ...t 322
SOURCe[1]2|3|3RF]:FREQUENCY:SPAN .....ooooeeeeeeereeseeeeeeeeeeeeeeeeeessesesseee 323
SOURCe[1|2]3|3RF]:SWEEP:SPACING ....c.covriririeieiiiiininieiereieenesesieeieneeneeas 323
SOURCE[1[2|3|3RFJ:SWEEP:TIME ..o 324
SOURCe[1]2]3|3RFJ:SWEEP:SOURCE ... 325

OUTPUL[T|2]:TRIGEErSLOPE.......oiiiieiircccicce e 326
OUTPULT|2]TRIGEET ...ttt 326
SOURce[1|2]:MARKer:FREQUENCY.......c.ceuriiiicecicicieieieieeeineccecicieaenenenas 327
SOURCE[T|2]:MARKET ...ttt 328

K B AL (BUrst) FE 2 o, 329

(55

BRI (ARB) B4

HIRAETER BTN TAH ettt 329
SOURCE[1]2|3]:BURSESTATE .o

SOURCE[12|3]:BURSEMODE ...

SOURCE[12|3]:BURSENCYCIES ...

SOURCce[1/2|3]:BURSt:INTernal:PERiod
SOURce[1]2|3]:BURSt:PHASe....................
SOURce[1]2]3]:BURSt:TRIGger:SOURce....
SOURCe[1]2]3]:BURSETRIGEErDELAY ...,
SOURCe[1]2|3]:BURSETRIGEErSLOPE ...
SOURce[1]2|3]:BURSt:GATE:POLarity................
SOURce[1]2]:BURSt:OUTPuUt:TRIGger:SLOPe ...
SOURCe[12]:BURSEOUTPULTRIGEET ...,

FEBETFTET A oottt 340
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SOURce[1]2|3]:FUNCtion USER
DATA:DAC ...
SOURce[1|2|3]:ARB:EDIT:COPY
SOURCE[1]2|3]:ARB:EDIT:DELELE.....vvveiiiiicrercicenireseeeiciceeseeieneveienene
SOURce[1]2|3]:ARB:EDIT:DELete:ALL ...
SOURCE[1[2[3J:ARB:EDIT:POINE ..o
SOURCE[T[2[3J:ARB:EDIT:LINE ..o
SOURce[1]2|3]:ARB:EDIT:PROTect
SOURCce[1]2|3]:ARB:EDIT:PROTECEALL...ccovrvrerereeiriririeicicccriseeiereieieene
SOURCe[1]2|3]:ARB:EDIT:UNPIOtECE .....c.eeirrerereieiniririeiciccrerieeeneneieieens
SOURce[1]2|3]:ARB:NCYCles ...............
SOURce[1]|2]:ARB:OUTPut:MARKer
SOURCE[T|2[3J:ARB:OUTPUL ...

STHHZS (Counten 55 e

COUNTER:STATE ..ottt ettt et eae e e eaeeeaeeeaneens
COUNIEIGATE ..ttt e e e et e e et e e e etaeeeeareee s
COUNLEIVALUE?.....ocveeeeeeeeeeeeeteeeee ettt et e et ere e ereennes 349

FABE (Phase)TE2 woeeoeeeeeeceeee e,

SOURce[1]2|pulse]:PHASEe ......coveeveriienne
SOURce[1|2|pulse]:PHASe:SYNChronize
SOURce[1]2|pulse]:PHASe:SYNChronize
SOURCe1:PHASE:SYNCRHIONIZE ...t

FHE (Couple) S e

SOURce[1/2]:FREQuency:COUPle:MODE
SOURce[1]2]:FREQuency:COUPIle:OFFSet ....
SOURce[1]2]:FREQuency:COUPle:RATio.......
SOURce[1]2]:AMPlitude:COUPle:STATe.....
SOURCE[T2]: TRACK .ooooooeeeeeeeeeeeeeeeeeeeeeeeeeeesesesesesssesesssessssssssssssssssssssssssssene

T?{E%fl] A HLFE S et

MEMory:STATE:DELEE ....ooviviiiicniiciitec
MEMory:STATe:DELete ALL......ccoiiiiiiiiieiiieicciccc
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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

264



GYINSTEK A I

IAREE =Rs

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

Source Specific

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 SOURT1: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 (509Q)
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 SOURCce[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~1MHz
Pulse 1uHz~25MHz
Noise Not applicable
User TuHz~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 SOURCce[1|2]3|3RF|pulse]:FREQuency?

Return Parameter

<NR3> Returns the frequency for
the current mode.

Example
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SOURT:FREQ? MAX
+6.0000000000000E+07+1.0000000000000E+03

The maximum frequency that can be set for the
current function is 60MHz.
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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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BB EL A4

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

H H H H

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 < 100%(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
‘TRAIlling 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
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Sets the pulse transition trailing to the maximum
allowed.

Query Syntax SOURCEPULSE:PULSe:TRANsition:TRAIling?
[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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WA A 1) (AM) $8 4

AM 144

To successfully create an AM waveform, the following commands
must be executed in order.

Enable AM 1. Turn on AM modulation using the
Modulation SOURce|[1|2|3RF]:AM:STAT ON command

v
2. Use the APPLy command to select a carrier
Configure 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.

3. Select an internal or external modulation source

Select using the SOURce[1 |2 | 3RF]: AM:SOUR
Modulation command.
Source

4. Use the SOURce[1|2|3RF]: AM:INT:FUNC
command to select a sine, square, upramp,
dnramp or triangle modulating waveshape. For
internal sources only.

Select Shape

5. Set the modulating frequency using the
SOURce[1 |2 | 3RF]: AM:INT:FREQ command.

Set Modulating For internal sources only.

Frequency

6. Set the modulation depth using the

Set Modulation SOURce[1|2|3RF]: AM:DEPT command.

Depth
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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 SOURCce[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%.

289



GUWINSTEK MFG-2000 Z41/{i FI -

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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PRI (ASK) T84

ASK 7144

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[3RFJ: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

SOURCce[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%.
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Syntax SOURCce[3RF]:ASKey:AMPlitude
{<voltage>|MINimum|MAXimum}

Parameter <amplitude> 0V ~max

Example SOURce3RF: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 SOURce3RF: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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P ] (FM) 154

FM /M4

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

. 5. Set the modulating frequency using the
requency SOURce[1 |23 |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 SOUR1: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.

295



GUWINSTEK MFG-2000 Z41/{i FI -

Syntax SOURce[1]2]3|3RF]:FM:SOURce {INTernal|EXTernal}

Example SOURT1: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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SRS B A% (FSK) 184

FSK /144

The following is an overview of the steps required to generate an
FSK modulated waveform.

Enable FSK 1. Turn on FSK modulation using the
Modulation SOURCce[1|2|3|3RF]:FSK:STAT ON command.

l 2. Use the APPLy command to select a carrier
Configure 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.

v . Select an internal or external modulation source
Select FSK Source  yging the SOURce([1 | 2 | 3 | 3RF]:FSK:SOUR
command.

v
Select FSK HOP
Frequency

4. Set the hop frequency using the
SOURce[1 |23 |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.

Set FSK Rate

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 SOURT1:FSK:STAT?

1

FSK modulation is currently enabled.

Source Specific

SOURce[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 SOURce[1]2]3|3RF]:FSKey:SOURce?

Return Parameter INT Internal
EXT External
Example SOURT1: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

Query Syntax

Sets the rate to the maximum (1MHz).

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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FEASL VA 1] (PM) 484

PM 7148

The following is an overview of the steps required to generate a PM
modulated waveform.

Enable PM 1. Turn on PM modulation using the
Modulation SOURce[1]2|3|3RF]: PM:STATe ON
l 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]:PM:SOUR
Source command.

v
Select Shape 4. Use the SOURce[1 |2 |3 |3RF]: PM:INT:FUNC
command to select a sine, square, upramp,
dnramp or triangle modulating waveshape. For
internal sources only.

5. Set the modulating frequency using the

Select SOURce[1 | 2|3 | 3RF]:PM:INT:FREQ command.
Modulating For internal sources only.
Frequency

o 6. Use the SOURce[1 |23 |3RF]:PM:DEV
Set DEViation command to set the phase DEViation.
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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 SOUR1: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|TRIangle]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 SOURCce[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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PSK 1144

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

SOURce[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~TMHz

Example SOURce3RF:PSK:INT:RATE MAX

Sets the rate to the maximum (1IMHz).

Query Syntax SOURCce[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?

]

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 SOURCce[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 7142

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
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PWM is off.

Note Burst or sweep mode will be disabled if PWM
modulation is enabled. As only one modulation is

allowed at any one time, other modulation modes
will be disabled when 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

SOURce[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?
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Return Parameter INT Internal
EXT External
Example SOURT:PWM:SOUR? INT

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 SOUR1: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
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{<frequency>|MINimum|MAXimum}

Parameter <frequency> 2 mHz~ 20 kHz
Example SOURT:PWM:INT:FREQ MAX
Sets the frequency to the maximum value.

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 SOUR1: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?
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+3.0000E+01
The current duty cycle is 30%.
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Below shows the order in which commands must be executed to
perform a sweep.

Enable Sweep 1. Turn on Sweep mode modulation using the
Mode SOURce[1|2]3|3RF]: SWE:STAT ON
l command.

Select waveform 2. Use the APPLy command to select the
shape, amplitude waveform shape. Alternatively, the FUNC,

and offset FREQ, AMPI, and DCOffs commands can be
used to create a waveform with a designated
frequency, amplitude and offset.

Select Sweep 3. Set the frequency boundaries by setting start
Boundaries 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

v positive or negative.
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Select Sweep 4.
Mode

Select Sweep Time 5.

\

Select the sweep 6.
trigger source

Select the marker

Choose Linear or Logarithmic spacing using
the SOURce([1 |2 |3 | 3RF]:SWE:SPAC
command.

Choose the sweep time using the
SOURce[1 |23 | 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

frequency SOURCce[1|2|3|3RF:MARK:FREQ command.
To enable marker frequency output, use the
SOURce[1 |23 |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 SOURce[1|2|3|3RF]:SWEep:STATe {OFF|ON}
Example SOURT:SWE:STAT ON

Enables sweep mode.

Query Syntax  SOURce[1]2|3|3RF]:SWEep:STATe?

Return Parameter O

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[1|2|3[3RF]:FREQuency:STARt
{<frequency>|MINimum|MAXimum}

Parameter <frequency> TuHz to Max Frequency

Example SOURT:FREQ:STAR +2.0000E+03

Sets the start frequency to 2kHz.

Query Syntax SOURCce[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 SOURT: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

SOURCce[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 SOURce[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.
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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 SOURCce[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 SOURCce[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 SOURCce[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 SOURce[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:SOURCce 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

SOURce[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 OUTPI1:TRIG?

]
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 SOURCce[1|2]:MARKer:FREQuency
{<frequency>|MINimum|MAXimum}
Parameter <frequency> TuHz ~ 25 MHz
TuHz ~ 1 MHz (Ramp)
Example SOUR1T:MARK:FREQ +1.0000E+03

Sets the marker frequency to 1 kHz.
Query Syntax SOURCce[1[2]:MARKer:FREQuency? [MINimum|

MAXimum]
Return Parameter <NR3> Returns the marker
frequency in Hz.
Example SOUR1:MARK:FREQ?

+1.0000000000000E+03
Returns the marker frequency (1 kHz).
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Source Specific

SOURCce[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[1]|2]:MARKer?

Return Parameter 0 Disabled
1 Enabled
Example SOURT:MARK?

1

The marker frequency is enabled.
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Bk R A 2 (Burst) $5 4

Akt A4l

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

330

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:NCYC
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

SOURce[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 SOURCce[1|2]3]:BURSt:STATe {OFF|ON}

Example SOURT:BURS:STAT ON

Turns burst mode on.

Query Syntax SOURce[1/2]3]:BURSt:STATe?

Return Parameter 0 Disabled
1 Enabled
Example SOUR1:BURS:STAT?
0

Burst mode is off.

Source Specific

SOURCce[12|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 SOUR1:BURS:MODE TRIG

Sets the burst mode to triggered.
Query Syntax SOURCce[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

SOURCce[12|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 SOURCce[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.

332



GYINSTEK A I

Example SOUR1:BURS:NCYC?
+1.000000E+00

The burst cycles are set to 1.

Source Specific

SOURce[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 SOURCce[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 SOURce[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

SOURCce[1|2]3]:BURSt:TRIGger:SOURce
{IMMediate|EXTernal| MANual}

Example

Query Syntax

SOURT:BURS:TRIG:SOUR INT
Sets the burst trigger source to internal.
SOURCce[1]2]3]:BURSt:TRIGger:SOURce?

Return Parameter

IMM Immediate
EXT External
MANual Manual

335



GUWINSTEK MFG-2000 Z41/{i FI -

Example SOUR1:BURS:TRIG:SOUR?
IMM

The burst trigger source is set to immediate.

Source Specific

SOURCce[12|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 SOURT:BURS:TRIG:DEL +1.000E+01

Sets the trigger delay to 1 second.

Query Syntax SOURce[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 SOURce[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 SOURCce[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

SOURCce[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 SOURce[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

SOURce[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.

SOURce[1/2]:BURSt:OUTPut:TRIGger {OFF|ON}

Syntax
Parameter OFF Turns the output off.
ON Turns the output on.
Example SOURce1:BURSt:OUTPut:TRIGger ON
Turns the output on.
Query Syntax SOURCce[1[2]:BURSt:OUTPut:TRIGger?
Return Parameter 0 Disabled

1 Enabled
SOURce1:BURSt:OUTPut:TRIG?
1

Query Example

The trigger output is enabled.
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{ERBTY (ARB) 152

EERIE 4

Use the steps below to output an arbitrary waveform over the
remote interface.

Output Arbitrary 1. Use the SOURce[1 | 2 | 3]:FUNCtion USER

Waveform command to output the arbitrary waveform
currently selected in memory.
Select \';aveform
Frequency,
amplitude and
offset 2. Use the APPLy command to select
4 frequency, amplitude and DC offset.
Load Waveform Alternatively, the FUNC, FREQ, AMP]I, and
Data DCOffs commands can be used.

3.  Waveform data (1 to 16384 points per
waveform) can be downloaded into volatile
memory using the DATA:DAC command.

Set Waveform Binary integer or decimal integer values in
Rate the range of + 8191can be used.

4.  The waveform rate is the product of the
number of points in the waveform and the
waveform frequency.

Rate = Hz x # points
Range: Rate: 1uHz ~ 200MHz

Frequency: 1uHz ~100MHz

# points:  1~16384
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Source Specific

SOURCce[12|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 SOURce[1]2|3]:ARB:EDIT:COPY
[<start>[,<length>[,<paste>]]]
Parameter <start> Start address: 0~16384
<length> 0~16384
<paste> Paste address: 0~16384
Example SOURT1:ARB:EDIT:COPY 1000, 256, 1257

Copies 256 data values starting at address 1000
and copies them to address 1257.

342



GYINSTEK A I

Source Specific

SOURce[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 SOURCce[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 pointT:
0~16384
<datal> Value data2: £8192
<address2> Address of data point2:
0~16384
<data2> Value data2: 8192
Example SOURT1: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 SOURce[1]2|3]:ARB:EDIT:PROTect
[<STARt>[,<LENGth>]
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Parameter <STARt> Start address: 0~16384
<LENGth> 0~16384
Example SOURT:ARB:EDIT:PROT 40, 50

Protects a segment of the waveform from address
40 for 50 data points.

Source Specific

SOURce[1|2|3]:ARB:EDIT:PROTect:ALL Command

Description Protects the arbitrary waveform currently in non-
volatile memory/currently being output.
Syntax SOURCce[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 SOURCce[1|2]3]:ARB:EDIT:UNProtect
Example SOURT:ARB:EDIT:UNP
Source Specific
SOURCce[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.
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s Es (Counter) F5<

THPER 1 2 T LLZREAT T B g il v A s -

Instrument
COUNTER:STATE Command
Description FTHH =R AR IR T RE
Note
Syntax COUNter:STATe {ON|OFF}
Example COUNter:STATe ON
FIpHET IS
Syntax COUNter:STATe?
Return Parameter 1 ON
0 OFF
Example COUNter:STATe?
1
ERIETHET TR
Instrument
COUNter:GATe Command

Description  FYEIEHAE SIS AP 2EBRE

Syntax COUNTter:GATe {0.01[0.1/1|10}
Example COUNter:GATe 1

A BT PARET PR TR By 1s
Syntax COUNter:GATe? {max|min}
Example COUNter:GATe?

+1.000E+00

BRI A 1s
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Instrument

COUNter:VALue? Command

Description SRS E

Syntax COUNter:VALue?
Example COUNter:VALue?
+5.00E+02

B ATEH SRR AR SRE R 500hz
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FANL (Phase) 84>

MALEE < T DUB A A e e S AR5

Instrument
SOURCce[1]2|pulse]:PHASe Command
Description SCEHALH AN
Note
Syntax SOURCce[1)2|pulse]:PHASe
{<phase>|<MIN>|<MAX>}
Parameter phase -180~180
min SEAMME R ME
max s EMHALE R A E
Example SOURce1:PHASe 25
A B A 1 AYRHAL Ry 25°
Syntax SOURcel:PHASe ? {MAX|MIN}
Return Parameter phase #X (O] & RifEYAR L {E
Example SOURcel:PHASe ?
+2.500E+01
ERTEE 1AL EAR/NE 25°
Instrument

SOURce[1|2|pulse]:PHASe:SYNChronize ~ Command

Description [E2PaEiE 1 faEaE 2 A9FEr

Syntax SOURce[1]2|pulse]:PHASe:SYNChronize

Example SOURcel1:PHASe:SYNChronize
[E2-i 1 1 AYRHAL
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i (Couple)f5<

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 SOURCce[1|2]:FREQuency:COUPle:MODE
{Off|Offset|Ratio}

Return/ Off Disables frequency coupling.

RELITEEEITMEE! o Set frequency coupling to offset mode.
Ratio Sets frequency coupling to ratio mode.

Example SOURCcel:FREQuency:COUPle:MODE Offset

Sets the frequency coupling mode to offset.
Query Syntax SOURCce[1|2]:FREQuency:COUPle:MODE ?
Example SOURCcel: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:COUPle:OFFSet {frequency}

Example SOURce1:FREQuency:COUPIle:OFFSet 2khz
Sets the offset frequency to 2kHz (the frequency of
CH2 minus CH1 is 2kHz).

Syntax SOURCce[1[2]:FREQuency:COUPle:OFFSet?

Example SOURCcel: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 SOURce1:FREQuency:COUPle:RATio 2

Set the frequency ratio of CH2:CH1 as 2:1.
Query Syntax SOURce[1]|2]:FREQuency:COUPIle:RATio?
Example SOURce1: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 SOURce[1 | 2]:AMPlitude:COUPle:STATe
{ON | Off}
Example SOURce1:AMPlitude:COUPIle:STATe on
Description Turns amplitude coupling on.
Query Syntax SOURce[1[2]:AMPlitude:COUPle:STATe?
Return Parameter 1 ON
0 Off
Example SOURce1:AMPIlitude: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 SOURCce[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|5/678]9}

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.

Command Error Codes

-101 Invalid character

An invalid character was used in the command
string. Example: #, $, %.
SOURcel:AM:DEPTh MIN#

-102 Syntax error
Invalid syntax was used in the command string.
Example: An unexpected character may have been
encountered, like an unexpected space.
SOURcel:APPL: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? i

-109 Missing parameter
The command received less parameters than

expected. Example: A required parameter was
omitted.

SOURce1:APPL:SQUarel]
-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:AMMI:DEPT MIN

-123 Exponent too large

Numeric exponent exceeds 32,000. Example:

SOURce[1 | 2| 3]:BURSENCYCles [IES4000
-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 128
-131 Invalid suffix

An invalid suffix was used. Example: An unknown
or incorrect suffix may have been used with a
parameter.

SOURce1:SWEep:TIME 0.5 BEGS
-138 Suffix not allowed

A suffix was used where none were expected.
Example: Using a suffix when not allowed.

SOURcel:BURSENCYCles 12 G¥@
-148 Character data not allowed

A parameter was used in the command where not
allowed. Example: A discrete parameter was used
where a numeric parameter was expected.

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[llENG

-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 dc, modulation turned off

Example: A waveform cannot be modulated using
the dc voltage function.

-221 Settings conflict;not able to sweep dc, modulation turned off

Example: A waveform cannot be swept using the dc
voltage function.

361



GUWINSTEK MFG-2000 Z41/{i FI -

-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.
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-221 Settings conflict;offset changed due to amplitude

Example: The offset is not a valid offset value, itis
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 SOURce[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. L.e., the bits in the
condition register change in real time with the
instrument status. Reading a condition register
will not clear it. The condition registers cannot be
cleared or set.

Event Register =~ The Event Registers indicate if an event has been
triggered in the condition registers. The event
registers are latched and will remain set unless the
*CLS command is used. Reading an event register
will not clear it.

Enable Register ~ The Enable register determines which status
event(s) are enabled. Any status events that are not
enabled are ignored. Enabled events are used to
summarize the status of that register group.
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MFG-2000 Status System

| Questionable Status Register |

Condition  Event Enable

0 Volt Ovid 0 <1> —
1 1 <2> —
2 2 <4> —
3 3 <8> —
4 Over Temp 4 <16> |b—
5 Loop Unlock 5 <32> —
o -
7 ExtMod Ovid 7 <128> 1_{_\ OR 1
8 Cal Error 8 <256> '/
9 External Ref 9 <512>  jr——]
10 10 <1024>  jr—yi N \ N \
11 11 <2048> |— \ 3\
12 12 <4096>  frm—_
13 13 <8192> p——m 20
14 14 <16384> it
15 15 NOT USED ]

Condition Enable

[Cutput Buffer] o G
T 1 <2>
S 2 <4>
e 3 <8> j OR
X X ——— i I <16> +
\ \ — 5 <32>
20 — 5
7 <128>
bit weight
- b Summary Bit (RQS)
| 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> OR

5 Command Error 5 <32>

6 6 <64>

7 Power On 7 <128>

bit weight
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Questionable Status Register

Description The Questionable Status Registers will show if any
faults or errors have occurred.
Bit Summary Register Bit Bit Weight
Voltage overload 0 1
Over temperature 4 16
Loop unlock 5 32
Ext Mod Overload 7 128
Cal Error 8 256
External Reference 9 512
Standard Event Status Registers
Description The Standard Event Status Registers indicate when

the *OPC command has been executed or whether
any programming errors have occurred.

Notes The Standard Event Status Enable register is
cleared when the *ESE 0 command is used.

The Standard Event Status Event register is cleared
when the *CLS command or the *ESR? command is

used.

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.

372



GYINSTEK A I
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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Error Queue

Description The error queue is queried using the
SYSTem:ERRor? command. The Error queue will
set the “Error Queue” bit in the status byte register
if there are any error messages in the error queue.
If the error queue is full the last message will
generate a “Queue overflow” error and additional
errors will not be stored. If the error queue is
empty, “No error” will be returned.

Error messages are stored in the error queue in a
first-in-first-out order. The errors messages are
character strings that can contain up to 255
characters.
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MFG-2000seriesspecific functions
CH1 CH2 RF )
Function With Function With z;m;z Generator Power /Sv’\f;(::;l;:',:':/ﬁ
200MSa/sARB 200MSa/sARB Generator (functuon Amplifier equency.Counter

with ARB) >

MFG-2110 @10MHZ ()

MFG-2120 @20MHZ ()

MFG-2120MA @20MHZ o [ (]

MFG-2130M @30MHZ @ (]

MFG-2160MF @6OMHZ O [] [
160MHZ

MFG-2160MR @60MHZ O [] [ )
320MHZ

MFG-2230M @30MHZ @30MHZ [ [ J

MFG-2260M @60MHZ @60MHZ O (]

MFG-2260MFA @60MHZ @60MHZ [) [] [ ]
160MHZ

MFG-2260MRA @60MHZ @60MHZ [ [ [ J
320MHZ

CH1/ CH2
Waveforms Standard Sine,Square,Ramp,Pulse,Noise

Arbitrary  ARB function

Functions

Built-in

Built-in Arbitrary waveforms, please see page 387

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

Repetition Rate

Waveform Length

200 MSa/s

T100MHz

16k points
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Frequency
Characteristics

Output
Characteristics (2)

Offset

Waveform
Output

376

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 50Q2)
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
+39% (0.3dB) =50 MHz
+16% (1.5dB) <60MHz(6)
(sinewave relative to 1 kHz/into
50€2)

Units Vpp, Vrms, dBm

Range +5 Vpk ac +dc (into 50Q)
+10Vpk ac +dc (Open circuit)

Accuracy £(1% of setting + 5SmV+ 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

Bt sk

Range
Impedance

Ground Isolation

TTL-compatible into>1kQ
5092 standard
42Vpk max

Harmonic
distortion

Total harmonic distortion

—-60 dBc <200kHz,

Ampl>0.1 Vpp

-55dBc 200kHz~1 MHz,
Ampl>0.1 Vpp

—45 dBc TMHz~10 MHz, Ampl
>0.1Vpp

—-35 dBc  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 TmVpp to 2.5 Vpp (into 50Q)

377



GYINSTEK

MFG-2000 Z5I/{# it

Offset

Frequency
Pulse Width

Variable duty Cycle

Leading and Trailing Edge
Time(5)

2mVpp to 5 Vpp (open-circuit)
+1 Vpk ac +dc (into 50Q)
+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)

378

User-defined output section
Jitter

From point 2~16384 (optional)
20ppm+5ns

Range

Resolutio

Accuracy Stability

Sine MFG-2XXXMF
TuHz~160MHz (DDS)
TuHz~60MHz (ARB)
(MFG-2XXXMR)
TuHz~320MHz (DDS)
TuHz~60MHz (ARB)

Square25MHz(max)

Triangle, Ramp1MHz

TuHz
+20 ppm

Aging +1 ppm, per 1 year
Tolerance <TpHz
Amplitude(into 50€2) 1mVpp to 2 Vpp
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Offset

Waveform
Output

Sine wave
Characteristics(3)

Square wave
Characteristics

Ramp
Characteristics

Modulation/
Sweep

Accuracy

Resolution

Flatness

(MFG-2XXXMF)
TmVpp to 1 Vpp
(MFG-2XXXMR)
+2% of setting £1 mVpp

(at 1 kHz/into 50Q without DC
offset))

TmV or 3 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 50L2)
+2Vpk ac +dc (Open circuit)

Impedance

50Q typical (fixed)
>10MQ (output disabled)

Harmonic
Distortion(sine, 1 vpp,50Q)

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-DDS

50% duty cycle square
2mHz to 1 MHz
0°~360.0°

Internal / External

Carrier Waveforms
Modulating Waveforms
Internal Frequency

Amplitude Range

Sine-DDS

50% duty cycle square
2mHzto 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

SUM
Modulation

PWM
Modulation

Carrier Waveforms

Modulating Waveforms
Modulating Frequency

Depth

Source

Bt sk

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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Sweep

Burst

Trigger Delay

External Trigger

382

Input

External
Modulation
Input

Source
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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 Tms 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 v
Save/RecaII 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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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:

QEMC
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
Voltage Dips/ Interrupts
7777777777777777777777777 IEC 61000-4-11: 2004
©Safety
Low Voltage Equipment Directive 2014/35/EU
Safety Requirements
[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: marketing@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) | y
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
f(x)=-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) .“\-\
Gaussian-modulated sinusoidal \ ."‘ n
pulse SRNAYS

VY
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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 |‘
|
|
1

|

Il

Math

Arccos Arc cosine

Arccot Arc cotangent |

389



GYINSTEK

MFG-2000 %%1/{5 F it

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
function y=-
2x/ (k*x"2+1)

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)

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 W
WMWJUWMNW VAW
Beta The beta function \
Gamm The gamma function
Legendre Associated Legendre function |
a ~ |
[ \-/ \J
I‘I

Neumann The Neumann function \
\
\ "\
\ / \ / \ /\
\ [\ / \
\/] \/ v

Medical
Cardiac Cardiac signal {‘
EOG Electro-oculogram "‘1‘ :
|
.
,Uﬂ | ] \ P r\
wﬂr ! FRWSE
‘ V
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EEG Electroencephalogram y'\
EMG Electromyogram M
Pleth Pulsilogram N
[
Resp Speed curve of the respiration ~
/
/
o/ A -
\,.// N
ECG1 Electrocardiogram 1 f\
Pl
st \ [N,,,,»/
Ul'
ECG2 Electrocardiogram 2 A \ pebom
o T,
+ “\ / p
v JA
\
¥
ECG3 Electrocardiogram 3 . {ﬂ‘\w
o’ e "W\- f M\\
T
W
ECG4 Electrocardiogram 4
e, \ Faall WMM‘%
ECG5 Electrocardiogram 5 i
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ECG6 Electrocardiogram 6 JM'JM\N\ e
: VNS
|
ECG7 Electrocardiogram 7 A
i
. i _va \\ =
ECG8 Electrocardiogram 8 i
|
A~
—
ECG9 Electrocardiogram 9
/
F -
.
ECG10 Electrocardiogram 10
/
- kjl -
.’h:
v
ECG Electrocardiogram 11 e
o -“] J’ﬁ M\\. -
| ’i
ECG12 Electrocardiogram 12 P f\ -
e g -,
[N
! }k IS
/
ECG13 Electrocardiogram 13 I\'\
e
i
vl
\
|
ECG14 Electrocardiogram 14 ﬁ/u-\
f\ it
AN
1\[1{ ./
vy "
'
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ECG15 Electrocardiogram 15 ﬂ
\
|
vy \‘J 'bf

LFpulse Waveform of the low frequency \

pulse electrotherapy / \

/
-

Tens1 Waveform 1 of the nerve —

stimulation electrotherapy
Tens2 Waveform 2 of the nerve

stimulation electrotherapy
Tens3 Waveform 3 of the nerve ﬂ

stimulation electrotherapy i

|
_ —
|/
;

AutoElec
Ignition Ignition waveform of the

automotive motor
ISO16750-2 | Automotive starting profile with A o~
SP ringing SN \/

MoV

ISO16750-2 | Automotive supply voltage i r[
VR profile for resetting
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ISO7637-2 Automotive transients arising
TP1 from disconnection * /
/
/
¢
I1SO7637-2 Automotive transients arising AN
TP2A from inductance in wiring [N
[N\
AN
! \\ -~
I1SO7637-2 Automotive transients arising ]
TP2B from the ignition switching off ‘
1ISO7637-2 Automotive transients arising / ;" ,," N f
TP3A from switching f{ I I
I f [/ X (
EERE
I1SO7637-2 Automotive transients arising byl ‘
TP3B from switching \ j\ L
VIV 1
VAT
ISO7637-2 Automotive working profile
TP4 during start-up ‘
\'
1SO7637-2 Automotive transients arising AN
TP5A from cut-off of battery power JEN
/
;p‘f N\,
/ \
ISO7637-2 Automotive transients arising ," |
TP5B from cut-off of battery power / \
| \
) L
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Amplitude coupling................. 206

Arbitrary waveforms..
Built-In ..o 210

display ......cocovvvveniiieiicenes 212

editing......ccovvvviieiiicc 219

INSETting.....ccoovvvviiiiiiciicine, 210

SAVINEG ...oveveveriiiieerneeeenes 230
Beeper......ccoeviviiniiiiiiiic 197
Channel tracking.............. 207, 208
Coupling commands............... 351
Declaration of conformity....... 385
Default settings ............ccccccueeee 71
Digital inputs..........cccoevirnnee. 29
Display

diagram........ccoeeeevnicininiccininins
Display brightness..
DSO IinK......ccoooviiciiiiiiiicane
Dual channel

amplitude coupling.................... 206

channel tracking
frequence coupling

EN61010

pollution degree.......c..ccceeeveervennene. 9
Ethernet interface..................... 240
Frequency counter................... 198
Frequency coupling .................... 205
Front panel diagram.................. 14
Function keys

key overview.........cccocoeuviiiiiiinnnns

Fuse replacement....
safety instruction....

Help menu........cccccccennene

LAN interface.......ccccoevvevveenen.
Language selection...................
List of features........cccoveveeveennn. 12
Menu Tree.......cccovveevveeeecieeanns 53
Modulation ..........cccoeeveveeeeenens 114

Operation
Amplitude.........ccccoueee. 85,97,108
Channel selection............cccccuueee. 75
Frequency.........ccccccuue.

Noise Wave...

Operation keys

key overview ........ccocoveeinininnnns 16
Operation menu.........cccccvueeee 73
Output indicators..........ccccccu.. 17
Power on/ off

safety instruction.............cccoeeveennne 8
Power up.....ccoeeeeeenvicincinicnns
Quick reference .

selecting a waveform................... 32
remote control

interface configuration............... 245
Remote control

interface configuration............... 240
Remote interface

Error messages...........cococevvvennes 356

functionality check..................... 243

LAN ..o 192

SCPI registers ... 369

screen locK........cccociiinininininiine 243

SYNtaX.....covvvveveieieieiiiiiinns 248

terminal connection.................... 243
Screen capture............. ....198
Screen lock ... 243
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Secondary System Settings.... 187, software download
200 Specifications...........c.c.ccecucueeee
System and Settings................... 196 Tracking.......cccoooeeiiiins
Service operation Updating Firmware................. 196
about disassembly.............ccccceuuuee 8 USB
Set output impedance ------ 201, 202 remote control interface............ 240
Setting up the instrument......... 25
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