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A. SAFETY TERMS AND SYMBOLS

These terms may appear in this manual or on the prooduct:

A WARNING.Warningstatementsidentifyconditionorpracticesthat
could result in injury or loss of life.

A CAUTION. Caution statements identify conditions or practices that
could result in damage to this product or other property.

The following symbols may appear in this manual or on the product:

ATTENTION
refer to Manual

B. FUSE REPLACEMENT

Protective

Conductor
Terminal

-L

Earth

(Ground)
Terminal

ThemainAC line fuseis locatedonthe rearpanelnextto the line powerreceptacle
Removethe line power cord andtest leadbeforeattempting to removethe fuse.
Forcontinuedfire protection.Replacefuseonlywith thespecifiedtypeandrating



C. CLEANING

Remove the AC input power (disconnectand removethe power cord) and test lead from the
instrument before attempting to clean the instrument.

To keep the instrument clean, wipe the casewith a damp cloth and detergent. Do not use
chemicals containing benzine, benzene, toluene, xylene, acetone, abrasives or similar solvents.

D. FOR UNITED KINGDOM ONLY

NOTE

This lead/appliance must only
be wired by competent persons

WARNING
THIS APPLIANCE MUST BE

EARTHED

IMPORTANT
The wires in this lead are

coloured in accordance with

the following code:
G reenl
Yellow:

Blue:

Brown:

OE
Earth
Neutral

Live(Phase)

As the colours or the wires in main leads may not correspond with the colours marking identified in
your plug/appliance. proceed as 10110+6

The wire which is coloured Green & Yellow must be connected to the Earth terminal marked Bith the
or coloured Green or Green & Yellowletter E or by the earth symbol

The wire which is coloured Blue must be connected to the terminal which is marked eath the letter N or
coloured Blue or Black.

The wire which is coloured Broen must be connected to the terminal marked with the letter L or P or
coloured Brown or Red

Hin doubt.consultthe instructionsprovidedwith theequipmentor contact thesupplier.

This cabie/applianceshouldbeprotectedbya suitablyratedandapprovedHBCmainsfuse : referto the
rating informationon theequipmentand/oruser instructionsfor details, Asa guide.cableof O.75mm
should be protected by a 3A or 5A fuse. Larger conductors muld normally require 13A types.
depending on the connection method used

Anymouldedmainsconnectorthat requiresremoval/replacementmust bedestroyedbyremovalof any
fuse & rusecarrieranddisposedof immediately.as a plugwith baredyaresis hazardousif engagedin a
livesocket Anyre-wiringmust becarriedout in accordance'Niththe informationdetailedon this label



I.FEATURES

Low wave distortion,high warm-up time and lesspower consumption.
High reliability with adoption of direct coupled circuits throughout the entire stage.

styling with vertical type panel for easyoperation.
Frequencydial scalecalibratedwith shrgle-scalegraduationsfor frequencyrangefrom IOHzto
IMHz selectablein 5 ranges.
High output design;more thar 5V rmsat 600 Q (%le Wave).Output level is ållly adjustable
with a IOdB-step, 6 range attenuator and a level adjuster.
Low output invedanceof 600 Q. The attenuatorprovidesaccuracyof ± I.OdB at 600 Q
load.

Sine and squarewaves easily available.
Extemal Synchronizing ürput terminal.
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2.SPECIFICATIONS

2. I Frequency range:
X 1 range: IOHz-100Hz
X 10 range: IOOHz-lkHz
X 100 range: IkHz-lOkHz
X 1K range: 10kHz-lOOkHz
X 10K range: IOOkHz-1Nf1--1z

2.2 Frequency accuracy.
±(3 %+lHz) (at 10, 100position)

2.3 [SineWaveCharacteristics]:
Output voltages: 5V rms or more(600Q load).
Frequencycharacteristics:IOHz- INfH.z, ± 0.5dB(referencefreq: 1kHz,600Q load).

O Distortion factor:

GAG-809:

5001-b-20kHz:

1001--1z-100kHz:

50Hz-200kHz

20Hz-500kHz:

101--lz-lb„n--lz

0.1 %

0.3 %

0.3 %

0.5 %

1.5 %

or less

or less(X 10rangefor IOOH%X 1K rangefor 100kHz)
or less

or less

or less
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GAG-810:

500Hz-20kHz:

IOOHz-100kHz:

50Hz-200kHz

20Hz-500kHz

IOHz-1Nff-1z:

0.02 % or less

0.05 % orless(X 10rangefor 100H.4 X 1K rangefor 100kHz)
0.3 % or less

0.5 % or less

1.5% or less

2.4 [SquareWave Characteristics]:
Output voltage: IOV p-p or more (no load).
Rise and fill times: 200ns or less

Overshoot:2 96 or less(at 1kHz,max.output)
O Duty ratio: 50% ± 5 % (at IkHz, max.output)
2.5 [Extemal Synchronization Characteristics]:

Synchronizing range: ± 19/0/V

Max.allowable input: 15V (DC+ACpeak)
O Input il*ance: Approx. 150k Q
2.6 Output impedance:Approx.600 Q
2.7Output attenuator:OdB,-100, -20dB, -30dB, -40dB and-50dB 6 steps(accuracy: ± ldB

at 600 Q load)
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2.8 Enviromental•

Indoor use

Installation category II
Altitude up to 2000m
Pollution degree 2

o Within specificationtemperature/humidityrange:10 35oc, 85%RH
Operationtemperature/humidityrange:O 40C, 85%RH

2.9 Power requirement: 100/120/220/230VAC ± 50-60Hz
2.10 Power consumption: 8watts/l OVA
2.11 Dimensions:

Casing. 270(H) mm
Overall(include knobs): 295(D)>< 210(H) mm
External view: See Fig.2

2.12 Weight: 3kg
2.13 Accessories:

Power cord

Test Lead GTL-103

Instruction manual

.1

1

1
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3.CIRCUIT DESCRIPTION

3.1 Summary
When reading the following descriptions, refer to the block diagram (Fig. I ).
The sine-wave signl galerated by theWien bridge oscillator circuit is fed through theWAVE

FORM selector switch set at the " position to the AMPLITUDE control, by meansof which it is

adju<ed to any desiredvoltage.
Ifthe WAVE FORM switch is the "JI—" position, the sine-wave sigral is shapedinto the square

wave and the voltage is also adjustedby the AMPLITUDE control.
The signalvoltage thus adjustedis applied to the output circuit, where its invedance is

appropriatelyconverted,andthendeliveredthroughanoutput attenuatorto the output terminal. The
attenuator provides selectableattenuations of0dB through -50dB in 10dB stepsat 600 Q of output

impedance.
3.2 Wien Bridge Oscillator Circuit

The Wien bridge oscillator circuit is composed ofthe resistanceelements,capacity elementsand
amplifiercircuit. whichmaybe switchedover for 5 rangeby the FREQ.RANGE switch, andthevariable
capacitor controlled by the FREQUENCY dial.

-5_



Theseelementsprovidemeansto varytheoscillatingfrequencyconfiruouslyover10timesits
frequency ononerange,thusdetermininganydesiredfrequencywithintheentirefrequencyrangefrom
IOHzt0 IMHz.

Theamplifiercircuitfor theoscillatorcircuitis of acompounddifferentialamplifierand
anoutputstage.TheinputcircuitisahighinputinvedancecircuitwithFETwhiletheamplifierstageisa
wideband,high typecircuitwithPNPtransistorsfeaturinghighcut-offfrequency. output
stageis a SEPPcircuitusingcomplementarytransistors.

Theoutputvoltageisfedbackwithpositivepolaritythroughtheresistanceandcapacityelements
to formanoscillatingcircuit,whileit is alsofedbackwithnegativepolaritythroughtherectifierandthe
filter circuit and the variable resistancewith FET to stabilize the anvlitude.

3.3 SquareWave ShapingCircuit
Ihe squarewaveshapingcircuitisaSchmit-triggercircuitinwhichthesinewavesignalfromthe

oscillatorcircuit is shapedinto a squarewave.It providssuffcientrisingandfilling characteristics.
3.4 Output Circuit

Theoutputcircuitis afeedbackamplifier.It is composedofa differentialamplifier,adrivercircuit
andaSEPP-OCLcircuitemployingcomplementarytransistors.It convertsthe of sigralfrom
theAMPLITUDE controlandamplifiesthe signalandfeedsit to theoutputattenuatorat a lowimpedance
over the range from DC to INfHz
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3.5 Output Attaltuator
The 6-position output attenuatorselectsattenuationsofOdB to -50dB in IOdB steps.At theOdB

positionwith the AMPLITUDE control tumed fully colckwise,the output voltage (sinewaveat a 600 Q
load) is more than 5V rms.

The output is rated for 600 Q and the attenuation accuracyis as ± I.OdB at a 600 Q
load.

3.6 Power Supply
The power supply circuit is powered by AC 100/120/220/230V and delivers DC ± 24V

suffciently stabilized by large capacity smoothing capacitors and two voltage stabilizers.

W iZ1
Bridge

Oscillator

circuit

SYNC

Selea«

*uare
wave

shapmg
circuit

Output
level

control

+24V

-24V

Fig. I Block Diagram

Chiput
circuit

Power

stmly

ON
attaruator

AC INPUT



4.PANEL CONTROLS AND TI--EIR FUNCTIONS

'Ihe table below describesthe finctions ofpanel controls. Refer to the panel diagram(Fig.2).
O FRONT PANEL

l. This lanp (light emitting diode) lights whenPOWERswitchis ON.
2. POWER SWITCH: This switch applies or removesAC power.
3.ATTENUATOR: 6-position output attenuatorselectsattenuationsof0dB to -50dB IOdB

steps.

4. OUTPUT TERN•mAL.• Output terminal used for both sinewave and squarewave. Ihe Black
terminal GND (Case grounded)

5. WAVE FORM: Output waveformselectorswitch.Whenpressedto output signl is sine
wave. When pressed to the signal is squarewave.

6. FREQ.RANGE: Oscillating frequency range selector switch which selectsthe ranges in 5 steps
as follows:

x 10

x 100

X 1K

x 10K

IOHz-1001--1z

IOOHz-1kHz

1k1--1z-10k1--1z

IOkHz-100kHz



7. AhdPLITUDE: Amplitude adjuster to continuously vary the amplitude of output voltage.
8. FREQUENCY DIAL: This dial adjusts oscillating frequencies.Frequenciescanbe read by

the reading on the dial scaleby mayification of FREQ. RANGE.
9. DIAL SCALE: This pointer indicates frequencies on the dial scale.

REAR PANEL

10. EXT SYNC: Extemal »chronizing sißlal input terminals for GND for connection of
synchronizing siynl to the instrument.

11.FUSE HOLDER Fuse for power supply.
12.AC CONNECTOR: For connection of the suppliedAC connector.
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5.OPERATING INSTRUCTIONS

l. Start-up

Firstcheckthattheftse (l l), thenconnectthesuppliedACpowercordto yourACoutlet.Press
thepowerswitch(2) andthepilot lan4)(l) will light indicatingthattheunitis readyfor operation.Allow 2
or 3 minutes for the unit to warm up so that it is stabilized.

2. Waveform Selection

PresstheWAVE FORM switch(5) to position to obtain waves.Pressthe switchto the
for squarewaves.

3. Frequency Selection

FirstsettheFREQ.RANGEswitch(6) to thedesiredrange,thensetthefrequencydial(8) sothat
the dial pointer (9) your frequency.

Example: Supposeyouwantto selecta frequencyof 1.5kHz,thenproceedasfollows:
I.Set FREQ.RANGE switch (6) to X 100range.
2.By usingthefrequencydial, setthe dial (9) to " 15" on the dial scale.

The frequency thus selectedis:
15 X
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4. Adjustment of Output Voltage
The output voltage from OUTPUT termmal(4), waveor squarewave,canbe continuously

variedby ANTLITUDE (7) andsteppeddownby ATTENUATOR (3).
Example:To adjustoutput voltageto 10mVrms,proceedasfollows:

I.Connect a voltmeter capableof measuringAC IV rmsto OUTPUT (4);Set
ATTENUATOR (3) to OdBandthenadjustAMPLITUDE (7) until the voltmeter indicates
IV rms.A voltage of IV rmswill appearat OUTPUT terüal (4).

2.set ATTENUATOR (3) to -40dB. voltmeter indicatesaboutOV,while avoltage of
IOmV rms appearsat OUTPUT terminal (4).

5.Useof SynchronizingInputTerminalBy applyinganextemal wavesignalto SYNCterminal
(10), the oscillatingfrequencyof instrumentcanbe synchronizedto the externalsignal.
The synchronizingrangeis in proportion asthe input voltageis increasedasshownin Fig.3,

that the synchronizingrangeis about ± I % per voltageof IV.
Example:

Ifthe signalof EXT SYNC terminal is 3Vrms/100KHzthal the oscillating frequencyof
GENERATOR is between 97KHz and 103KHz

Ifthe sigral of EXT SYNC terminal is 5Vrms/lOOKHzthenthe oscillating frequencyof
GENERATOR is between 95KHz and 105K1--1z
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Note:thattoo highasynchronizingsignalvoltagewill affecttheanplitudeanddistortionfactor,
andcaremustthereforebetakenwhenthe signl voltageishigherthan3V rms.Also, notethatif the
synchronizing siY1alis largelydeviatedfromthefrequencyof instrumentthesynchronizationispulledout
whichaffectsthedistortionmctor.It isthereforeadvisablethattheoscillatingfrequencybefirst
synchronizedwith alow inputsiP1alvoltage(lessthan IV rms)andthenthevoltagebeincreased.

10

10
0%

External sync input voltage(Vrms)

-10

Fig.3
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6.APPLICATIONS

l. Using as Sine Wave Oscillator:
"Ihe instrument can be used as a wave oscillator as below.

l. I the unit features low distortion mctor, it can be used for measurement of distortion

characteristic of anvlifier.
1.2 Since the unit featureswide bandwidth, it canbe used for measurementof frequelccy

characteristic of a*fier.
1.3 The built-in high accuracy attenuator permits measurementof anplifier gain.
1.4 Can be used asa siB1alsource of impedancebridge.

2. Measurement of Amplifier Gain
An exa* ofmeasurement of amplifier gain is describedbelow. First connect the instrument,
amplifier to be tested and AC volt-meter asåown in Fig.4.
2.1 Adjust ATTENUATOR (3) and (7) so that AC volt-meter indicates the rated
output (supposed to be IV in this example) ofthe anvlifier.To mcilitate the measurement,it
is advisable to set ATTENUATOR (3) as low aspossible.Assume that ATTENUATOR (3)
is set -50dB for the rated output.



2.2Disconnect theamplifierandconnecttheACvolt-metertoinstrumenttomeasuretheoutput
voltage.

Note: thattheuseofATIENUATOR(3)eliminatestheneedforconnectingahighsensitivity
voltmeter. If ATTENUATOR(3)issettoOdBandthevolt-meterindicates2V,itmeans
thattheinputvoltageofthearnplifieris50dBbelow2V.'lherefore,thegainobtainedis
asfollows: 50dB+ 20 log(1V/2V) dB

= 50dB - 6dB

= 44dB

AUDIO

O

AC VOLTMETER

cxa»TEST

Fig.4
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3. Measurement of Phase Characteristic

Connect the instrument and an oscilloscope to the anQlifier to be tested as shown in Fig.5. Ifthere
is no phaseshift about the output signal ofthe amplifier, the oscilloscopewill display a straight line as
shown in Fig.5A. Ifthe straight line on the oscilloscope is curved at its top andbottom
sectionsasshown in Fig.5B, it indicates that the output siglal of amplifier is suffering from an amplitude

distortion. In this case, reduce the output level of instrument a litle to vary the frequency. This causesthe
straight l.ineon the oscilloscope to gradually to turn into an ellipse.By
utilizing the configuration of this ellWse,the phaseshift canbe calculated asfollows:

First, measurethe maximum horizontal deflection and supposethat this deflection is "X" and that
the section at which the ellipse crossesthe horizontal axis is "x", asshown Frg.6. And, the phase
angle O is given by the following. :

Sine =xfX

Find 9 from the table of trigonometric mnctions and the value obtained gives the angleof phaseshift

(B)

Fig. 5 Measurement of PhaseCharcteristic
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Fig.6 Checkof PhaseShiftAngle
4. Using as SquareWave Oscillator

Theinstrumentfeaturesexcellentrisingandfallingcharacteristics(120nsasstandard
characteristic). It hasnocouplingcapacitorsintheoutputstage,sothesag(deflectionof topsection)isas
lowas5% at50Hz.Byapplyingsuchagoodsquarewaveto ananplifierinput,variouscharacteristicsof
amplifiercanbeobservedonanoscilloscope.To testanamplifierproceedasfollows:

4.1Connecttheinstrument,an to betestedandanoscilloscopeasshownin Fig.7.
4.2PressWAVEFORM(5)to the"—rut'positionto obtainsquarewavesof appropriate

frequency and amplitude.

4.3 During the test, changethe frequencyasnecessary.Therelationshipbetweenwaveformsand
amplifiercharacteristicsis shownin Fig.8.
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Fig.8



7 .ADJUSTbåENT AND CALBRATION

l. OscmatingVoltage Adjustment

l. I Setthe instrumentfrequencyto IKHz. Connectanoscilloscopeto TP202.
1.2AdjustVR201to obtainasymmetric waveontheoscilloscope.
1.3AdjustVR203tmtil the sinewaveamplitudeis I IV p-p.
1.4Settheinstrumentfrequencyto IWff•Iz.Adjust VC202untillthesinewaveamplitudeis

12V P-P.

2. FrequencyAdjustment
2. I Connect a frequency counter to the OUTPUT terminal.
2.2SettheFREQ.RANGEsuritchto X 100andthefrequencydialto "100"position.Adjust

VC203 for 10KHz on thefrequencycounter.
2.3Setthefrequencydialto "10"position.AdjustVC204for IKHz onthefrequencycounter.
2.4 Repeat step 2.2 and step 2.3.
2.5 SettheFREQ.RANGEswitchto X 10Kandthefrequencydialto "100"position.Adjust

VC201 for IMHz on the frequencycounter.
3. Output DC Voltage Adjustment
3.I Connectanoscilloscopeto the OUTPUT terminalandsettheAhQLITUDE klob to

3.2AdjustVR401to obtainaminimumDCvoltage.
-19-



4. Distortion Adjustment
4.1Connect adistortionmetertotheOUTPUTtreminal.
4.2 SettheFREQ. RANGE suitchto X100andthefrequencydialto"10"position.
4.3AdjustVR202toobtainaminimumdi<ortion.



8.CAUTION

I. Do not apply voltage of more than IOV rms to OUTPUT terminal and SYNC terminal. Ifa DC
voltage is to beused,it shouldbe appliedthrough a capacitor.

2.Connectingleadsshouldbeasshortaspossible.Useofa longsheildcablewill affecthigh
frequencyamplitudecharacteristicsbecauseofits ownlinecapacitance.Also,useof along
unshielded lead will introduce noise and cause other troubles.

3. Power supply voltage:
'Ihe instrumentispresetto the operatingvoltage, however,this shouldbe checkedbefore
connectingAC powercord.Notethatoperatingvoltageiswithin ± 10% of therated
voltage.

4. Outputwaveform after switchingon:
Becauseof theuseof directcoupledcircuitsthroughouttheentirestage,aDCvoltagewill
appearatOUTPUTterminalfor awhilewhenthepoweris on.ThisDCvoltagewill dsiappear
about20 to 30 secondslater whennormal outputwaveformis obtained.

5.Output voltagevariationdueto ambienttemperature:
A thermistorisusedto controltheoscillatingvoltage.Careshouldbeusedwhenoperating
instrument inatmosphereofexessivetenperaturevariationbecausethethermistorisnormally
affectedby ambienttenperaturevariation.
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6. Be sureto pressonly oneFREQ.RANGE switch. Iftwo switchesarepressedat the sametime
or all the switchesare in released your instrumentwill not work properly.

7. Impedancematching:
Any related equipment to be connectedto OUTPUT terminal be checked to seethat its
input impedancematchesthe output impedance(600 Q) of instrument.

8. Effect of extemal noise:

Excessivenoisefrom anoutsidesourcemayaffect the externalsynchronizinginput terminal. If
suchanoiseis evident, short this terminal (output voltage amplitudewill somewhatdeviatein
this case).

USA

equipment
.NET

205 Westwood Ave
Long Branch, NJ 07740
1-877-742-TEST (8378)
Fax: (732) 222-7088

salesteam@Tequipment.NET
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Declaration of Conformity

we

GOOD WILL INSTRUMENT CO., LTD.

No.7-l ,.Jhongsing Rd,Tucheng City, Taipei County236,Taiwan.
GOOD WILL INSTRUMENT (SUZHOU) CO.. LTD.
' No. 69 Lushan Road, Suzhou New District Jiangsu, China.
declaresthat the below mentionedproducts

GAG-809, GAG-810
areherewithconfirmedto complywith therequirementssetout in theCouncilDirectiveon theApproximationof theLaw
of MemberStatesrelatingto ElectromagneticCompatibility(89/336/EEC,92/31/EEC,93/68/EEC)•andLow Voltage
Equipment Directive (73/23/EEC, 93/68/EEC).
For the evaluationregardingthe ElectromagneticCompatibilityandLow VoltageEquipmentDirective,the following
standardswere applied:

EN 61326-1: Electrical equipmentfor measurement,control and laboratory use — EMC requirements (1997+A1: 1998)
Conducted Emission

Radiated Emission

Current Harmonics

Voltage Fluctuations

EN55022 class B(1994)

EN61000-.3-2 (1995)

(1995)

Electrostatic Discharge

RadiatedImmunity
Electrical Fast Transients

SurgeImmunity
ConductedSusceptibility
Power Frequency Magnetic field

Voltage Dip/lnterruption
Low Vol e ui ment Directive 73/23/EEC & Amended 93/68ÆEC

IEC 1000-4-2

IEC 1000-4-3

IEC 1000-4-4

IEC 1000-4-5

EN61000-4-6

EN 61000-4-8

EN61000-4-11

(1995)

(1995)

(1995)

(1995)

(1996)

(1993)

(1994)

Safet Re uirement IEC/EN 61010-1 : 2001
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