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FG-109

Synthesized Function Generator




Safety Precautions:

A WARNING:

Normal usage of the equipment exposes you to a certain amount of danger
from electrical shock. Because testing must sometimes be performed
where exposed voltage is present. A voltage as low as 35V DC or ACrms
should be considered dangerous and hazardous. You will significantly
reduce the risk factor if you know and observe the following safety
precaution.

(1) Don’t expose to high voltage needlessly. Remove housing and covers
only when necessary.

(2) If possible, familiarize yourself with the equipment being tested and the
location of its high voltage points. However remember that high voltage
may appear at unexpected points in defective equipment.

(3) Use an insulated floor material or a large insulated floor to stand on,
and use an insulated work surface on which to place equipment. Make
certain such surface is not damp or wet.

(4) Use the time proven “one hand in the pocket” technique while handling
an instrument probe. Be particularly careful to avoid contacting metal
objects which could be a good ground for return path.

(5) On the AC power equipment. Remember that AC line voltage is usually
present on some power input circuits, such as on-off switch, fuse, and
power transformer, at any time the equipment is connected to an AC
outlet, even if the equipment is turned off.

(6) On test instruments with 3-wire AC power plugs, use only a 3-wire
outlet. This is a safety feature to keep the housing or other exposed
elements at earth ground.




Features:
= FG-109 is a function generator with a high resolution of 10MHz DDS.
= Various output waveforms: Sine, Square, Triangle, Pulse, Anti-Pulse.
= Variable DC offset control : +10V(no load).
= Store / Recall. 20 settings
= Counter up to 60MHz high frequency.
= AM with internal and external carry.
= Sweep mode with Linear and Log slope.
= FM wide modulation range up to 10 times.
= The signal Attenuate can be -20dB or -40dB.
= USB terminal for computer operation.

= LCD Display




Specifications:

Output Wave Form

Sine, Square, Triangle,
Pulse, Anti-Pulse

Amplitude Range

10Vpp(50Q Load)

Impedance 50Q+10%
. Attenuator -40dB
Main DC Offset _5~+5V/(50Q Load)
20%~80%, ~3MHz
Duty Range (Square Wave)
Duty Resolution 1%
Display 128x64 pixel LCD
Sine Wave Range 0.3Hz~10MHz
Square Wave Range 0.1Hz~3MHz
Triangle Wave Range 0.3Hz~3MHz
Frequency Pulse Wave Range 0.1Hz~1MHz
Anti-Pulse Wave Range | 0.1Hz~1MHz
Resolution 0.1Hz
Accuracy 0.5%
Sweep Rate Max Rate 2:1
Sweep Sweep Time 500uS~4S
Sweep Mode Linear, Logarithmic
Depth 0~100%
Amplitu<.1e Frequency 1KHz(internal),
Modulation DC~1MHz(external)
Carrier BW 100Hz~3MHz
Hgg:g :'I?I’q Frequency 1KHz
Counter Range 5Hz~60MHz
Memory Space | 20 sets of memories

Power Source

AC115/230V+£10%, 50/60Hz




LCD Display:

| 0123456789. |

Displays the output waveform frequency value, counter input frequency
value and duty cycle percentage.

Displays AM or external amplitude modulation mode on/off state.

z

Displays FM mode on/off state.

| Sweep line Sweep log |
Displays sweep mode on/off state.

Displays counter mode on/off state.

Displays store mode on/off state.

Displays recall mode on/off state.

Displays duty cycle adjustment mode on/off state.
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Displays amplitude -20dB mode on/off state.

Displays shift mode on/off state.

| Hz KHz MHz |
Displays waveform frequency and counter frequency unit.

| SmS uSnS |
Displays counter period unit.

%
Displays duty cycle percentage unit.
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Displays the output wave form.




Front Panel Description:
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Control/Indicator Description:

@ 0~9:
Enter frequency numbers. If the number is more than six-digit, it will
hide all digits but only keep the last digit number.

(@ ENTER: Execute the user command.

(® -20dB: Switch amplitude -20dB mode on/off.

® Hz/KHZ/MHz: The unit of the Set frequency value.

(% AM: Switch amplitude modulation mode on/off.

® FM: Switch frequency modulation mode on/off.

(@ SWEEP: Switch sweep mode on/off.

COUNTER: Switch counter mode on/off.

® PERIOD:

When counter mode is enabled, Period key can switch
frequency/period mode.




SHIFT: Set shift mode on/off.

SHIFT + AM: Switch external/internal carry signal amplitude
modulation mode.

SHIFT + FM: Start store setting mode.

SHIFT + SWEEP: Change sweep span curve slope between linear
and log.

SHIFT + COUNTER: Start recall setting mode.

@ DUTY: Switch square wave duty cycle adjustment mode on/off.
12 WAVE: Select output waveform.
@9 OFFSET:
When pulled out, adjusts output wave form DC offset level. The
range is +5V~-5V, 50Q load.
AMPL:
Adjusting wave form amplitude. When pulled out, attenuate the
wave form amplitude -20dB, this -20dB amplitude can be used with
-20dB key at the same time.
@ GET TIME: Change counter gets time range.
SWEEP WIDTH:
Change sweep time between start frequency and end frequency.
17 SWEEP SPAN:
Change sweep slope between start frequency and end frequency.
AM SPAN:
Change the depth of amplitude modulation.
SYNC:
Output TTL wave form. The terminal is 50Q impedance.
20 OUTPUT:
Output Function wave form. The terminal is 50Q impedance.
@) COUNTER: Counter signal input.




Rear Panel Description:

Control/Indicator Description:

@2 EXT AM: Input external carry signal to amplitude modulation.

23 POWER SWITCH: On/Off for the power up sequence.

¢» AC POWER INPUT:
Accept the AC power cord. 115/230V 1£10%, 50/60Hz.

@ FUSE HOLDERR /AC VOLTAGE SELECTOR:

Sects 115V or 230V for power source. Refer to the Arrow marks on
the fuse plug and the mark on the panel.

@0 USB INPUT TERMINAL: USB connector for Computer operation.

@7 Ventilation Fan: 40mm DC Fan for cooling purpose.
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Operating Instructions:

NOTE:

Before applying power to the unit. Make sure that input voltages setting id
correct and the ventilation holes are not blocked.

1. Function Wave Output:

1KF|-\|Jz

(1) Wave Select: Press WAVE@2 key and wave icon will show on monitor

in circle.

Sine wave output, sine wave output frequency limit is

F\J 10MHz.

/\/ Triangle wave output, triangle wave output frequency limit
is 3MHz.

|—| Square wave output, square wave output frequency limit is
3MHz.

n Pulse wave output, pulse wave output frequency limit is
1MHz.

—” Anti-pulse wave output, anti-pulse wave output frequency
limit is TMHz.

(2) Unit Select: Press Hz/KHZ/MHz(®) output function wave will change
the frequency as selected.
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2. Square Wave Duty Cycle Adjustment:

"
50 %
Duty

When setting Square wave output, pressing the DUTYd) key will enter

duty cycle adjustment mode. Press number key to set duty cycle
percentage, ranges between 20~80%. After setting the value, press

Enter(® to execute duty cycle adjustment.

3. Amplitude -20dB:

v

1 «kuz
-20dB

-20dB Switch: Press -20dB(3) key and output amplitude decay
20dB(10 times). Press -20dB(3) key again to change back.

4. Amplitude Modulation:
1 Kkhuz
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(1) Enable AM: Press AM(®) key and waveform will set to sine wave
automatically. FG-109 modulating with internal 1KHz sine wave.

(2) AM SPAN: Turn the knob @9 to change AM depth. Range of 0~100%.

EXAM
1 kuz

(3) Enable EXAM: Press SHIFTA0 key then press AM(®) key will enter
external amplitude modulation mode. In this mode, FG-109 will
modulate with external carry signal from EXT-AM@2 connector.

5. FM Modulation:

FM aV
1 «kHz

(1) Enable FM: Press FM(®) key and waveform will set to sine wave

automatically. FG-109 modulating with internal 1KHz sine wave.
Frequency modulation range is 50%~1000%, center frequency is
current setting frequency.

(2) Sweep Width: Turn the knob @8 and change each frequency level’s
interval time. Range is 500uS~4S.
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6. Sweep Function:
Sweep lin,
1 kuz

(1) Enable Sweep: Press SWEEP({) key and waveform will set to sine
wave automatically. Default slope form is linear slope.

Sweep log
KHz

(2) Slope Switch: In sweep mode, press SHIFTA0 key then press

SWEEP(®) key will switch sweep slope form between linear slope and
log slope.

(3) Sweep Span: Turn the knob @? and change end frequency ratio from
10% ~200%.

(4) Sweep Width: Turn the knob @8 and change each frequency level’s
interval time from 500uS~4S.

7. Counter Function:

Count

48.8 MHz
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(1) Enable Counter: Press COUNT(®) key, FG-109 changes to counter
mode. Default display unit is frequency.

Count

4.8 mS

(2) Period Switch: In counter mode, press PERIOD(®) key and LCD

display unit changes to period. Press PERIOD(®) again will change the
display unit back.

(3) Get Time: Turn the knob @9 and change counter get time from 500uS
to 1S.

8. Store and Recall Function:

Store Recall

1 1

(1) Store: Press SHIFTA0 key then press FM(®) key, FG-109 will enable
store current setting mode. FG-109 can store 20 sets.

(2) Recall: Press SHIFTA0 key then press COUNTER(®) key, FG-109 will
enable recall setting mode.
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9. USB Operation.

(1) Install USB driver.
Input “USB” folder in CD.

(A) If the computer system is Windows 7, please install
“CP210x_VCP_Win7.exe”.

(B) If the computer system id Windows XP, 2000 or Vista, please install
“CP210x_VCP_Win2K_XP_2K3.exe”.

(2) Install FG-109 application program
(A) Enter “Application” folder in CD.
(B) Install “setup.exe”.

(3) Stare application program.

(A) Execute application program. The computer will display as below.

Function Generator

ComRelect  Com Open

(B) Click “Com Select” to select COM port. If more then one COM port
is listed, please select largest COM port.

(C) Select “ Com Open” to open COM port communication function.

16



Function Generator

(D) After COM port open. The computer will display as below and user
can control FG-109 full function be computer.

o)X

Select COM3  Com Closs

Control
Sinusoid [ Al ] I FI ] [ Wave } [MHz ] [ Exit l
1 KHz [EX—AM ] I Swieep Counter l KHz ]
[ -20dB ] LogfLin l Period [ Hz ] [ Enter |

Square wave duty cycle value 50
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Maintenance:

1. Preventive Maintenance:

Please follow the following preventives steps to ensure the proper

operation of your instrument.

(1) Never place a hot soldering iron on or near the instrument.

(2) Never insert wires, pins or other metal object into the ventilation fan.

(3) Never move or pull the instrument with the power cord or output
lead. Specifically, never move instrument when the power cord or
output lead is connected.

(4) Do not obstruct the ventilation holes in the rear panel as this will
increase the internal temperature.

(5) Do not operate the instrument with the cover removed, unless you
are a qualified service technician.

(6) Clean and check the calibration of the instrument on a regular basis
to keep the instrument looking nice and working well.

(7) Never place heavy objects on the instrument.

2. Fuse Replacement:
If the fuse blows, the LCD will not light and the instrument will not
operate.

Replace only with the correct value fuse. The fuse is located on the
rear panel adjacent to the power cord receptacle.

(1) Remove the fuse holder assembly as follows:
(a) Unplug the power cord from rear of the instrument.

(b) Insert a small screwdriver in the fuse holder slot (located between fuse
holder and receptacle). Pry fuse holder away from receptacle.

(c) When reinstalling fuse holder, be sure that the fuse is installed so that
the correct line voltage is selected.

NOTE:
When re-inserting the fuse holder, be sure that the fuse is installed so

18



that the correct line voltage can be selected.

3. Service Information.

Some of common problems that my occur and remedy to put back the
instrument in a working condition as fast as possible are given below,

When the unit is not turning ON:

Check if power On/Off switch is turned ON. If not, then check the power
cord. Please make sure that the power cord is properly connected to
the unit. Please also check the main switch. And ensure that the AC
supply at your site is the same as the one mentioned at the rear
chassis of the unit. For further help call the service personnel.

4. Cleaning.

Remove any dirt, dust and grime whenever they become noticeable.
Clean the outside cover with a soft cloth moistened with a mild cleaning
solution.
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EEREEE NERERMAEAREE OFF, RLMAMHASHS, 10EER
B ERRETE RIFRGRESRRBETETZEHS -
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i, IUABRRBIINRTE, BREE-LANRBRFEFRERE
A 2 BEEnHSONERR, BAESIBSEEBIINRFRIBERE &
FEZHSRE, VARKEBINGE, FNERERRIE -

(7) SEMAIRERIGER, BB FMIHIFER ARREREMNREERER
TEERRERIRE -
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FFIE:

1. Bt
(1) FG-109 8—& 10MHz mﬁﬂ‘ﬁfg%(fj PRISIRNEUR EEESS °
(2) TJE@EBRRIRA @ EOK » HR » =BK @ 0K » RIKK °
(3) TIET DC offset #Z8: +/- 10V (,,“%%z)
(4) 20 #EfETs | @iRIDAEE
5t98289/% 60MHz S8
RBRINEAREAER RIS EAGNEK -
IREREERERHBIRMERD
(8) WIARATEE 10 18
(9) FASREIBTILA-20dB 5x-40dB
(10) USB i I EATBRGIRIF -

—~
a1

(7

I:|I||

)
)
)
)
(6)
)
)
)
0
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IRFE:

B3 R [E%R » AR =AK » KK » RIKK
IxIBEEE 10Vpp(50Q Load)
FE#L 50Q+10%

T EJ&%% -40dB
B _5~+5V(50Q Load)
EHAsE 20%~80%, ~3MHz(J53%)
[BEAEEATE 1%
VAN 128x64 pixel LCD
IEsURERE 0.3Hz~10MHz
T3 R ERE 0.1Hz~3MHz
—EBKEE 0.3Hz~3MHz

58 K | fKREEE 0.1Hz~1MHz
R AR 86 & 0.1Hz~1MHz
BATE 0.1Hz
1BEE 0.5%
FRE Max Rate 2:1

= 18 | BeisE 500uS~4S
IFtmiYRE R, 2N
BERE 0~100%

IR 18 8 & | FEER 1KHz(A#), DC~1MHz(5h3h)
SRBE 100Hz~3MHz

58 R 5F # | FEER 1KHz

ic 4B 28 | & 5Hz~60MHz

5c 18 22 @ |20 #EKIE

T £ & &8 | AC115/230V £ 10%, 50/60Hz
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LCD EA=w:

| 0123456789. |

BRI ERE - SHERBAERERETEHS AL -
[ AM EXAM liFig58e:

BN RISHE I IRISTHEHE T (0BT /RIRIHREE o

B SERAEHET (VR0 /RIRIREE o

| Sweep line Sweep log itz HERE:
BB B gRE/BIRIHRES o

[ Count stizss:

FARSTSERE T 00BIRS/RERIHREE o

f%ﬁ:

BN RINAVRIRE/BARANARE

 Recall[aife:

B DREIN0RE/ RIS -

| Duty |TEsESE:
S5 TVE BRI S B/ BRI R RS -

[ -20dB |-20dB 55 10 13-
FE 7R IB-20dB B AURIE/BRRTREE -

[ ShiftfEemnas:

FA PR T RIS /RARIRAE o
| Hz KHz MHz st5ges4:
FET RS E R T SE SR A RG0S ]

| S mS uS nS [iERs:
BT ETSEBAREEAT -

[ % l&5t:

857 T /BB IS D Lo st -
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~UNLIL T

BB IR A o

HJ W HRERBH:

;NEEPSPAN ;WEEPWIDM VTMVSPAN’ =S e H\ SR
> @ )
&/ u{ A [
MAX sLow DC~60MHz | MI PLA ) R»mds
: 1 ;

=2068:

@ 0~9: EASERNHE - WRHBBEE B - ERBEAIENEST
BREBERE—IHF -

@ @A JTERBW®HS -

® RiE 10 8 FRBE/EIERIE -20dB &R\ -

@ Hz/KHz/MHz: $EZREZEEE) hertz o
SHIREENI (Hz): BRESRRIBEMRMIL -
STREENI (KHz): SRESBRIEEE(IR Tl
SHIREEMI (MHz): REBREEMR ORI °
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® IxiBiEE: FRB/FERAIRIBRERT -

C)

SAERGHE: FRB/FARARFER -

iwiE: RB/RRAFBERI -

@ Q

5TH82s: FB/EBRASTIRZERL -

©

B E5TiRRINBAL, BRI IRBR BRI -

)

JE{PIHAE: FRE/FIRAEBET o

SHIFT + AM: BOES/BRERIMNSNIRIBIAELESS, -

SHIFT + FM: BRRSREEEEIET o

SHIFT + SWEEP: SEoiliRITER ¥ SR ISR bR AR -
SHIFT + COUNTER: B&EERBE -

@ TIFEH: RRB/EIRAT R TIEBRRRER -

@ Wi RIEEERT o

® EREMA LR, ABRBLNKEERRREIEE, EER +5V~-5V,
500 8§ -

fRiB: SREERAMRIE - HILE - WMANKAZIRIE -20dB - It -20dB #xig
SJEGFIR -20dB $#—RE{EA °

(5 BENTE: EHFHRBEBBENTEHVEE -

iRialEE: BORIIARMIR LR CBNFHIEE -

© FRESE: BWRBARKIRILARCENRESE -

RIBSE: BoURIBREOVRE -

B4 @ TTL KAz, SEENF 500 -

2 @Wd: WERBUKA; SEENRFS0Q -
@) FtiR=8: ETIR=SSIRBA
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HrHREREA:

g

22 EXT AM:AMNESREEIA: EBATEREZNINTIRISRE:

2 TIRFEEA: B8 ON/OFF BIFEIRFIRS

2 AC ERt/\: dJE= A/C 115 5§ 230V, 50/60Hz EJFE#R ©

25 {RIZFEE /AC BEEEIZE: FRE 115V 3 230V ER - 52 Z{RIFHEE
FHURIERIETR °

2 USB @iAim: EAEEEE USB #51ZR -

2 EENEm: 40mm DC BEVE R ©
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REAREREIA:

=3y |
BRI EGRA, FRTEASERE ID ESER, BESLAIUBEE -

1. REORFZ@EL -

1KF|-\|Jz

(1) RASRIE : 12 WAVEDR, RSB BRRES L -

[EoREE - [ERORELIAER FRA 10MHz -

=AREL - =BKEDEE LREA 3MHz -

TR - DREBRE FIRS 3MHz -

Ir@REd - IKENRE LSRR LIRA 1MHz -

RIxEREL - RIKERBELDER FRF TMHz -

4?’829

(2) BABRIZ | 1% HZ/KHZIMHZzD), B REURIS TR RTHIER -
2. HRIVEBEEARIE :

"L
50 %0
Duty
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BETRELS, 12T DUTYADRISEA TIEBEIRERS - R85
REE TIEBERE DL, TR 20~80%885E - IBEBLEE, BT
Enter@ 51T T{EBERRIE o

3. #xIE -20dB

v

1 «kuz
-20dB

-20dB B9ES : iz F-20dB)#2ig it LIRISE R 20dB(10 {3); B~
-20dBO)§@ig B DRk o

4. RISTHE -
AM N\

1 Kz

(1) BENRIZAELE : 12T AMORISEEBICRFRERELR - FG-109
RUSERERHEA 1KHz IFR -

(2) IRIEHEEE - EHERI T T RURITHERE - UEHES
0~100% o

EXAM
1 «uz
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(3) BENINTIRIZTHE : 12~ SHIFTAOESR %R T AMG RIS AN
IRISHEIET, o FEHARTN T » FG-109 1IN IR B 132 28
EXT-AM@2 S INa (S35 o

5. SR :

FM aV
1 «kHz

(1) BT FMORIEE TR RTERELR, FG-109 BEALHER
1KHz %K, $ERFEEER 50~100%, PIVERIBRIMNRELE

$ o
(2) REERA el TFNSBERNRIEEE, £BER
500uS~4S

6. FFHEIDRE

Sweep lin,
1 KHz

(1) B8R : 12T SWEEPORISEBILEI R TR, TERHR
RISIRAZRIER ©

Sweep log
KHz
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(2) $VZRBARY: ERIBEND > 2T SHIFTAOFEBZ T SWEEPD#215
tREE R EIRF R B HERIE

(3) 1R IEEE : WEEs DT EHRISRIFRLLE 10% F) 200% o
(4) FHEER - BeEmdo T E NS BEREENRImIFRN

500uS~4S o
7. EHESSHITHAEE :
Count

48.8 mH:z

(1) BEEHB : 12T COUNT®IZIRIFIE FG-109 BURMEHSERET -
BREREIBIEE -

Count

z‘JBvrnS

(2) BERIILHE - TEETHERER T » 12~ PERIOD(®1R$Z4giE LCD §aim
ES(EHIRRIERY - FiZ— T~ PERIOD® SR O RARAIFEREEL]

(3) HENEFRD: BENHEsHAD SIBIRE SRS VEENISRINE 500uS B 1S -
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8. MFEHOEIIRE

Store

1

Recall

1

(1) f475 : 2~ SHIFTA0IRSABIRZ T FM
SEET; FG-109 oIIfETE 20 48 ©

(2) @78: &~ SHIFTA0#Z5EmZ T COUNTER® %, FG-109 1§ZE)

OEREREN -

9. USB #{E:

(1) Z%& USB Fe@pigs\, &A CD /R A"USB”

(A) WREBIESRHFZ Window 7, FLE:
“CP210x_VCP_Win7.exe

(B) WREKEFRH=E Window XP, 2000 3 Vista,

“CP210x_VCP_Win2K_XP_2K3.exe
(2) &% FG-109 fERREIN
(A) A CD FA"Application” #&3E7K%;
(B) &gt “setup.exe”
(3) MwERREN

®izth, FG-109 BHEFES TH

CEDS

BLEk:

(A) FTEAREN, SESERUTER:
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Function Generator

Com Select  Com Open

L IBJX]

(B) 252"Com Select:E#iZZ{FEFHY COM port, 2R EFEBIBRB—E

COM port, 552588 AH) COM port

(C) 3#fZ “Com Open”§a COM port iBISTHEE -

Function Generator

Com_ _Se].ect Com Open

CBX

(D) £ COM port &R - BISIISR AU TEBLEERSILIFRG

TR EISIRIF FG-109 FABIHEE -

Function Generator

2elect COM3  Com Closs
Contral
Sinusoid [ Y ] [ Fu I Wave ] [MHz I [ Exit ]
1 [ EX-AN l l Sweep Counter l KHz |
KHz
[ -20dB l l LogfLin Period l Hz I [ Enter ]
Square wiave duty cycls value 50
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1. BWEvitE:
(1) BEZEWSE LEBNEEY -
(2) B LEANSEMERZWE -
(3) BZRETMBIRANET IR IBE AR °
(4) BDAHLERRNASIRKISEIMEE, LHEHERET
(5) BDRAFEESLIERE -
(6) #BERPHFORLEITR -
(7) SBEMIRIEMESBLURTTEERENE, WARITHEIZER -

2. BHRRIEH:
SR CERIMAKE, LCD BARRI, FRRREH -
(1) BERERIR, BRER -
2) UV—FEFMERBHRES(EPRERIGEL) -
(3) ENEERVRIZAA IR - 3THIIERRERIRAK -
(4) EDRIBHE, EFELERIR, FHREIY -
(ROKBDEAERIRF, BRISTEZICHBEHS )
it EENBARBHE, FRERBHUELRETCHENER -

3. #HEEA:
WE—MMRSBE LR, SFKRBUTAHNSESROEIITIFRE
BEB A2 ON'GIHREE, 55T B SR ON/OFF 27& ON guikes, &0
R2RE, FENERRERREEENEZINERL -

SETESR MR TESR AC (HEIRE SEERBRAARRNIER, WEE
E—S OV FENFEERMEISTIPIRHER -

3. BR:
BIRFRBDER, WHEEFNERE ST, BHRKRIMEFNMmE LM
SENPMEERRICROTERINRIRI o
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