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SAFETY

®Pover Source
This equipment operates from a power source that does not apply more than
250 Y rms between the supply conductors or between either supply conductor
and ground. A protective ground connection by way of the grounding
conductor in the power cord is essential for safe operation.

®Grounding the Product

This equipment is grounded through the grounding conductor of the power cord.
To avoid electrical shock, plug the power cord into a properly wired
receptacle before connecting to the equipment input or output terminals.

@Use the Proper Power Cord
Use only the power cord and connector specified for your product.

&Do not Remove Cover or Panel
To avoid personal injury, do not remove the cover or panel. Refer servicing
to qualified personnel.
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®VYol tage Conversion

If the power source is not applied to your product, please refer to changing
the supply vol tage.

©®Use the Proper Fuse
To avoid fire hazard, use a fuse of the correct type.

®Do not Operate in Explosive Atmospheres
To avoid explosion, do not operate this product in an explosive atmosphere.

@If the equipment is used in a manner not specified, the protection
provided by the equipment may be impaired.
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1. FEATURES

@Frequencies generated by the AG range over a broad bandwidth of 10Hz to INHz.
@0ulput voltage is S5Vrms or more at 600C) load. Desired voltages can be

Laken out comtinuously with an atlenvator (10dB steps. 6 ranges) and a
controller.

©0utput impedance is low (600Q ). The altenuator is guaranteed for a high
accuracy of — 1. 0dB at 600Q |oad.

®A selector switch allows an easy selection between sine and square waveforms.

@An accurate frequency signal is obtained by synchronizing with an external
signal using an external sync input lerminal.
(AG: AG-203E, AG-204E or AG-253E)

L% 1%

CAGREEXZHEFWHES 10Hz | IMHz -

OTE600 0 BW LAESESVIMs UL ZHHBE , HIBRRS (HE6
L GHERIIE 10dB) A0 B MRITHISS - EBHIFFECGHEER -

S{XELPANT (600 Q) » EEBRBEE0Q I HH+1.0ABZH
HEHERE o

SIEHATH IR R BHATEERESET -

Oft R I A FEA IR > GEBFIREZHEEGH -
(AG:AG-203E.AG-204L: 8t AG-253E)



As marked on equipment

Symbol l Explaination/Description

z{iﬁ lCaulion. refer to accompanying documents for details

(::) Protective conductor tarminal
7%r Frame or chassis terminal
|

Function earth terminal

7 dn DB RA
oo ¥ 5 iR B

AE - FHEZEHEMZYIE

BEEMIET

A\
@ |mmspsr
r
1

SRR T




SPECIFICATIONS

AG-203E

Oscillation frequency

- X1 range: 10Hz to 100Kz,

x 10 range: 100Hz 1o 1kHz,
X 100 range: lkHz to 10kHz,
1 X1k range: 10kHz to 100kHz,
X 10k range: 100kHz to IMH

Frequency accuracy

+ (5%+[Hz)

Output impedance

Approx. 600Q2

Output attenuator

048, —104B. —20dB. —304B.
—50dB (6 levels selectahle)
(Accuracy at 600Q load: =1dB)

—40dB.

{Sine wave characteristics)

Output voltage (at 600Q load)

=5Vrms

Frequency responce

10Hz to IMHz =0.5dB

Distortion

400Hz t3 20kHz  0.1% or less

i 100Hz to 100kHz 0.3% or less
(100Hz: <10 range)

50Hz to 200kHz  0.5% or less

20Hz to 500kHz 1% or less

10Hz to IMHz 1.5% (TypicaD

{Square wave characteristics)

Qutput voltage (at 600Q load)

2 10Vp-p

Rise/fall time

=200ns (at maximum output)

Duty ratio

i45 : 55 {at lkHz, maximum output)

{External sync characteristics)

Sync range

= *+1%/Yrms

Maximum input voltage

15V (DC+AC peak)




Input impedance

Approx. 100kQ

[Environmental])

Within specifications
temp. /hum. range

10 to 35°C/85% RH or less

Full operation temp. /hum,

rangﬁ 0 to 40°C/85% RH or less

! Indoor Use Only

Altitude up to 2000m

OVERVOLTAGE CATEGORY 11

POLLJTION DEGREE 2

[Power source)

Power voltage/frequency

AAI100/120/220/230VAC1:10%. 50/60Hz

Power consumption

Max. 10.8W

[Dimensions]

Casing 128 (W) x 190 (H) x 238 (D) mm
Max. 128 (W) x 210 (H) > 262 (D) mm
[Weight] Approx. 2.9kg

[Accessories)

Output signal cable (CA-48P): 1.
Power cable: 1. Instruction manual:
IReplacement fuse: 1

{REGULATORY |NFORMAT ION]

EMI

ENS3011 (1991) CLASS B

Immunity

1EC801-2 (1991) BKVAD

IEC801-3 (1984) 3V/m

IEC801-4 (1988)

B8 The above specifications are subject to change without nolice




AG-204E

Oscillation frequency

X1 renge: 10Hz to 100Hz,

* 10 range: 100Hz to 1kHz,
X100 range: 1kHz to 10kHz
X 1k range: 10kHz to 100kHz,
X 10k range: 100kHz to IMH

Frequency accuracy

= 5%+ 1H2)

Output impedance

Approx. 6000

Output attenuator

0dB, —10dB, -—-20dB. - 30dB.
i —50dB (6 levels selectable)
(Accuracy at 600Q load: =1dB)

—404B.

[Sine wave characteristics])

Output voltage (at 600Q load)

25Vrns

Frequency responce

108z to IMHz=0.5dB

Distortion

500Hz to 20kHz  0.02% or less
100Hz to 100kHz 0.05% or less
(100Hz: X 10 range. 100kHz: =1k range)

50Hz to 200kHz  0.3% or less
20Hz to 500kHz  0.5% or less
10Hz to IMHz 1.5% or less

[Square wave characteristics}

Output voltage (at 600Q load)

= 10Vp-p

Rise/fall time

=200ns (at maximum output)

Duty ratio

45:55 (at 1kHz, maximum output)

[External sync characteristics]

Sync range

= +15/Vrms

Maximum input voltage

15V (DC+AC peak)

Input impedance

Approx. 100kQ




[Environmental]

Within specifications
temp. /hum. range

10 to 35°C/85% RH or less

Full operation temp. /hum. range

0 to 40°C/85% RH or less

Indoor Use Only

Altitude up to 2000m

OVERVOLTAGE CATEGORY [1

POLLUTION DEGREE 2

[Power sourcel)

Power voltage/frequency

100/120/220/230VAC= 10%, 50/60Hz

Power consumption

Max. 10.8W

[Dimensions]

Casing 128 (W) x 190 (M) x 285 (D) mm
Max. 128 (W) x 210 (W) > 326 (D) mm
[Weight] Approx. 3. 2ke

[Accessories]

Output signal cable (CA-48P): 1,
Power cable: 1. Instruction manual:
Replacement fuse: 1

[REGULATORY |NFORMAT IONJ

EMI

EN5S011 (1991) CLASS B

Immunity

IEC801-2 (1991) 8KkVAD

IECB01-3 (1984) 3V/m

1EC801-4 (1988)

B The above specifications are subject to change without notice




AG-253E

Oscillation frequency

X1 range: 10Hz to 100Hz,
i <10 range: 100Hz to lkilz,
X100 range: 1kHz to 10kHz,
X 1k range: 10kHz to 100kHz,
x 10k range: 100kHz to 1MH

Frequency accuracy = (6%+1HD)
Output impedance &)prox. 60002
Qutput attenuator 0dB, -10dB, —20dB, —30dB. —40dB.

—50dB (6 levels selectable)
(Accuracy at 6000 load: =1dB)

[Sine wave characteristics])

Output voltage (at 600Q load)

=25Vrms

Frequency responce

304z to 50kHz 0. 2dB
10Hz to IMHz=0.5dB

Distortion

1kHz 0.004% (Typical) (<100 range)

200Hz to 20kHz 0.008% or less

20Hz to 100kHz 0.04% or less
(100kHz: x 1k range)

10Hz to IMHz 1.5% or less

[Square wave characteristics)

Output voltage (at 600Q load) | =10Vp-p
Rise/fall time <200ns (at maximum output)
Duty ratio 48 : 52 (at 1kHz, maximum output)

[External sync characteristics])

Sync range

= +]1%/Vrms

Maximum input voltage

15V (DC+AC peak)

Input impedance

! Approx. 100kQ2




[Environmental]

Within specifications
temp. /hum. range

10 to 35°C/85% RH or less

Full operation temp./hum. range

0 to 40°C/85% RH or less

Indoor Use Only

Altitude up to 2000m

OVERVOLTAGE CATEGORY 11

POLLUTION DEGREE 2

[Power source]

Power vol tage/f requency

100/120/220/230VAC£10%, 50/60Hz

Power consumption

Max. 10.8W

[Dimensions]

Casing 128 (W) % 190 (H) x 285 (D) mm
Max. 128 (W) x 210 (W) x 326 (D) mm
[Weight] Approx. 3.2kg

[Accessories]

Outpul signal cable (CA-48P): |,
Power cable: 1, [Instruction manual:
Replacement fuse: )

B The above specificalions are subject to change without notice.




2. 8

AG-203E

REEE X 11§ : 10Hz ZE 100Hz

X 10 #% : 100Hz E 1kHz

X 100 #& @ 1kHz & 10kHz
X 1k # : 10kHz Z 100kHz
X 10k 1% @ 100kHz Z IMHz

BRETER + (5%+1Hz)
it PR T #7600 Q0
8 HE RS 0dB, -10dB, -20dB, -30dB, -40dB,

-50dB (6 #£ T2 )
(6000 B E IR - EEES + 1dB)

[ Eo ]
BHEREGON &8E) 2 5Vrms
SRARETE 10Hz & IMHz + 0.5dB

400Hz Z 20kHz 0.1% s LAH
100Hz £ 100kHz 0.3% 5 LLF
45 (100Hz: X 10 &)

50Hz = 200kHz 0.5% s LLT
20Hz % 500kHz 1% LT
10Hz £ 1MHz 1.5% (#BF )

[ FERE]

HEER 6000 BH) z 10Vp-p

LT/ TR S 2mns (ERRBHELT)
T{eBH 45:55 (E lkHz » EXBEHBEET)
(SRS HIE]

7] 25 & & Z + 1%/Vrms

B AR B 15V (DC+AC peak)
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& AR #1100K Q
(BE)] (RIEAMER)
HEERBE/EETHE |10E35°C/85% RHEUT
IRRE/ BEGHE 0EF40°C/85% RHZ LT
B SE #241 2000m BLLL T
BEEREE I
SFRE 2
(EF)
BREER/EE 100/120/220/230VAC =+ 10%, 50/60Hz
HFEINE & K 10.8W
(R~T]
AR 128( Z ) X 190( &) X 239( % )mm
B AR 128( 7 ) X 210( & ) X 262( & )mm
(E 4] #72.9%g
s &) SR U R (CA-48P):1 1%,
ERM 1, ERAREE 1K,
AR 1]
(BERARE]
EMI EN55011 (1991) Class B
Immunity IEC801-2 (1991) 8kV/AD

[EC801-3 (1984) 3V/m

[EC801-4 (1988)

BELRBEEMAEE BT EFHBEN -




AG-204E

IRBEASE X 14 : 10Hz Z 100Hz
X 104 : 100Hz ZE 1kHz
X 100 #% : 1kHz £ 10kHz
x 1k # : 10kHz E 100kHz
x 10k ¥ . 100kHz E IMHz
HEMER + (5%+1Hz)
& & PRI #7600 Q
& 5 28 0dB, -10dB, -20dB, -30dB, -40dB,
-50dB (6 & 7] 3£ )
(6000 & AR » EFEE S + 1dB)
[ EoZESE)
% EE (600 0 & ) 2 5Vrms
SR A B 10Hz £ IMHz + 0.5dB
S5 500Hz = 20kHz 0.02% = LL T
100Hz & 100kHz  0.05% 8 LA T
(100Hz: X 10 %% . 100kHz: X 1k #%)
50Hz £ 200kHz 0.3% 3 LLF
20Hz % 500kHz 0.5% 8 LL T
10Hz & IMHz 1.5% 8 L F
[ FEsEH)
& B (600 Q A #) 2 10Vp-p
EF/ TrEERRY s 20ns (ERKGHBELT)
I {EBE 45:55 ( E lkHz » B REGEBEET)
CIEHEEZ D!
@ 4 i [ = + |%/Vrms
% A IR B 15V (DC+AC peak)

1



W AR

#1 100K Q

(BE) (RITERER)

REEAREE/BERE

10E35°C/85% RHEILAT

ITirBE/BETHE 0F40°C/85% RH=LL T
B EE #B14 2000m LA T
BEEEES I
S E 2
(EfF)
BREEE/EE 100/120/220/230VAC + 10%, 50/60Hz
WREINE K 10.8W
[R~)
NERT 128( %) X 190( & ) X 285( & )mm
AR 128( 3 ) x 210( & ) X 326( & )mm
(E&) %9 3.2kg
e & H ISR 4R (CA-48P):] 1%,
IR LI, EHAREE 1K,
HREH 1K
(BREHAE]
EMI EN55011 (1991) Class B
Immunity IEC801-2 (1991) 8kV/AD

[EC801-3 (1984) 3V/m

IECB01-4 (1988)
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AG-253E

R&HARE

X 1 ¥ . 10Hz % 100Hz

X 10 ## : 100Hz £ 1kHz

X 100 8% : 1kHz %= 10kHz
X 1k # : 10kHz Z 100kHz
X 10k ##% . 100kHz E IMHz

+ (5%+1Hz)

& PR 47T

#7600 ©

0dB, -10dB, -20dB, -30dB, -40dB,
-50dB (6 1% o] % )
(600 Q &R » HEFEE S + 1dB)

(EZERFHE]

& E R (600 Q & ®)

= 5Vrms

BRI IE

30Hz % 50kHz + 0.2dB
10Hz % IMHz + 0.5dB

S E 1kHz  0.004%¢( 3@ & )( x 100 #%)
200Hz £ 20kHz 0.008% T LA T
20Hz % 100kHz 0.04% S LLTF
(l00kHz : X 1 K &)
10Hz £ IMHz 1.5% 3 LLF

[ FEFE ]

& HE HE (600 Q & #R) 2 10Vp-p

EF/ TrESR S20ns (ERAEGHEELT)

T{EBH 48:52 ( H 1kHz » ERGHEBELT)

[ 5+E8R 5 55 1% )

Bl 4§ B = + 1%/Vrms

BARE 15V (DC+AC peak)
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@ AR

#7 100K Q

(E®]) (A

ATENER)

REREBEE/BEETHE [10E35°C/85% RHEIUT
TREE/BRETE 0ZF40°C /8% RHZLLTF
BINEE #8118 2000m BLLA T

BT E B ER II

GgE 2

(ZiF)

BEREEE/EE 100/120/220/230VAC + 10%, 50/60Hz
BRIIE B K 10.8W

[R~)

HE®ERT 128( 3 ) X 190( &) X 285( & )mm
5 A 128( ) x 210( &) X 326( & )mm
(EE %7 3.2kg

Shgec R

& EA SR 4R (CA-48P):1 %,

THEA: 1, FHARBFEF: 1K,
fEARER 1K

BERRBEE@MER  FTEGREEH -




3-1
3-1

3.
3.

Front Panel

Al R

PANEL EXPLANAT ION
Y1 e 3 BH

91

Fig. 1 Front Panel

B 1 &R

1R



{TIndex mark
Indicates dial divisions.
(ZScale plate
Calibrated with 10 to 100 divisions.
(@Frequency dial
Adjusts oscillation frequency.
Frequency can be read directly by multiplying the indication on the scale
plate by the magnification of the FREQ. RANGE switch.
@POWER switch
The power switch. When depressed, the power is applied to the AG.
Pressing the switch again makes it released and turns the power off.
®Pilot lamp
Indicates that the power is applied.
®FREQ. RANGE (Hz) switch
These switches provide five selections of oscillation frequency range:
X1 . 10Hz to 100Hz
x10 : 100Hz to 1kHz
x100: 1kHz to 10kHz
X1k : 10kHz to 100kHz
X 10k: 100kHz to 1MHz
@WAVE FORM switch
Selects a waveform of output signal. When depressed, il selects sine wave
(~). When released, it selects square wave ( M)

QR
RARIETRAE -
QU E R
HEIE 108100 Z2EELE -
©OF - E: 35
RAERAEE  RBAXESZEHREE X B2 Range F 2 AZ -
@ Power _mm ON/_E_ OFF
BIRFERM
®EFEZ @8R LED
@EERBIEESE
R E R R ES M TIRGAERT
X1 :10Hz ~ 100Hz
X 10 :100Hz ~ 1kHz
X 100 :1kHz ~ 10kHz
X 1k :10kHz ~ 100kHz
X 10k :100kHz ~ IMHz
@ Wave Form _m_~ / B,
BEEREER BEEGEEFEZ IR -



®OQUTPUT terminal
Delivers output signal in sine or square waveform whichever is selected.
The one iabeled —TL is the function earth terminal.

ATTENT ION

Please pay attention lo maximum output voltage, as maximum output voltage is
different to waveform.

@ATTENUATOR (dB) control
Attenuates the output to one of six levels:
0 to —50dB in steps of 10dB.

@@AMPLITUDE control

A controller continuously changing the amplitude of output voltage.

® OUTPUT i F

TREBLEEVBIZERAE  FH - FIET > ARARER
i F e

AFEE
HEE TRAZBHER  ATARZEAGHER
®@ ATTENUATOR (dB)
RigEH4E 6 EEr - MEH(IMIE10dB - BIEEHF T 0 F-50dB 2T
@E?@Zz
® AMPLITUDE
GCERER G REEENIEGHER -
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3-2 Rear Panel
3-2 &Ik

Fig. 2 Rear Panel
B 2%
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GDSYNC input terminal
An input terminal for an external sync signal.
When synchronizing the AG with an external signal, apply the sync signal
to this terminal. The terminal labeled %; is the function earth terminal.

ATTENT ION

Please pay attention notl to put maximum input voltage or more in AG.

(2Fuse holder/Line voltage selector
The fuse in the fuse holder is rated at 200mA for 100/120V type. or 100mA
for 220,230V type.
To change the power volitage. unplug the power cord from the power socket,
then switch to the required voltage. (See “MAINTENANCE™ for details.)
f3Protective conductor terminal

® SYNC & Al F

LR RS & A F ?E%“f'.:ﬂ?b’tﬁkﬁ"llth% fi 85 & BL A} BT ER 0%
BERS B - BREZBT  BAREHIKET -

AEE
FEE  GAZEESTEBRSRARE -
DREBEHEEY  EREEBRER
R 1% ¥ Z BR R B2 200mA(100/120V) B8 100mA(220/230V) © 7E S R E 5
BEA - BIEEHANE BEEMEZERE (FHEZE"RE"
OREEBERT

1in
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4. PRECAUTIONS FOR USE

®FEnsure that 10Vrms or higher voltage is not applied to the OUTPUT or SYNC
terminals. When DC voltage is applied. make a connection via a capacitor.

@Use short connecting leads. Long shield wires would cause amplitude
characteristics to be changed by the capacity between shield wires.
Ordinary leads, if long. also tend to pick up induced noise. Long leads
of any type cause various troubles.

@Connect the power cord after checking that the power voltage to use is
correct. The power voltage should be within 4 10% of the rated voltage.

@0scillation level may change soon after turning the FREQ.DIAL or pressing
a FREQ. RANGE switch. It is not an accident.

®Be sure to press one FREQ. RANGE switch at a time. Note that the function
will not operate correctly if more than one button is pressed al a time or
all the buttons are released

@When connecling an instrument to the OUTPUT terminal. first match it with
thi cutput impedance (600Q) of the AG.

®The ON/OFF switch of unit is designed to act on the secondary side of the
power transformer. The primary side of the transformer remains energized
gven if the ON/OFF switch is set to OFF. Therefore, if the unit is to be
unused for a long time. the power cord should be unplugged from the

receptlacle outlet.
L HERHEESRHE

ot )& A 10Vrms B0 £ Z BB OUTPUT L SYNC % F » E& A
ERER EFAEEERE-

oRIPEFLEFEGLHHABRNE M- BRENESE N GELES
R BREMEEEMNESREYELSNE AEFEREEE
e

OTEHLEFRRE  ERETHBERTHEE EHRCEEEAERE
Bz + 10% WHE o

oEHE)ETHBYKL T Range Itk WG HERMZNE  EE
BHR -

®Range R {5l - TER—BFRA » REH —HRBET » N —B
o NELEBRBEET  BESHEETH T{E-

o EFEHE T HEEN AG OUTPUT i% F/F » W& ICE AG Z & HIEM
(600§2) «

oA BHFHERSTNEERZ KK > LAY B IR OFF fkng » &
BEZVH  SIRAEE > AUERBMAGA - BIEHREBEHE -



5. OPERATING PROCEDURES

1. Starting

Connect the accessory power cable to the AC socket after checking that your
power voltage is within =10% of rated voltage. Then press the POWER switch
@ to apply the power. Once the power is applied. the pilot lamp is on and
the AG is in active state. Age the instrument for 20 to 30 minutes until
the operation becomes stabie.

2. Selecting an output waveform
If output of sine wave is required, press and lock the WAVE FORM switch @
If output of square wave is required, press again and release the switch.

3. Setting a frequency B
Select a required frequency range with the FREQ. RANGE switches &. Then
turn the FREQ.DIAL B to adjust the desired frequency to the index mark .

Example : Setting frequency to 1.5kHz
1> Select the FREQ. RANGE switches ® labeled Xx100.
2} Turn the FREQ.DIAL @ to zlign “15" on the scale plate to the
index mark @©. Now 1.5kHz has been selected.
15 100=1500Hz= 1. 5kHz

5. {EH ¥

4 2
1. §~< ax

BEEFEE > BEEXERE: 0% WER > Ao]iE L SHEHER-
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15 X 100 = 1500Hz = 1.5kHz



4, Adjusting the output voltage

The voltage output to the DUTPUT terminal ®, whether sine or square wave,
can be continuously varied with the AMPLITUDE 40 and stepped down with the
ATTENUATCR 8.

Fxample : Adjusting output voltage to 10mVrms

1) Connect a voltmeter capable of measuring 1Vrms of AC voltage
to the OUTPUT terminal @.

2) Set the ATTENUATOR @ 0dB and adjust the AMPLITUDE {0 so that
the voltmeter may indicate 1Vrms. Now a IVrms voltage is output
to the OUTPUT @&

3) Set the ATTENUATOR @ to —40dB. The voltmeter indicates nearly
OV, but in fact the voltage of 10mVrms is correctly oulput to
the OLTPUT ®

5. How to use the sync input terminal

Oscillation frequency generated in the instrument can be synchronized with
an external signal by applying an external sine wave to the SYNC terminal 43
on the rear panel. The sync range is more than 1% per 1Vrms input, with the
characteristics as shown below:

LRBHEHER
GEHFOIERE » THELZERFE > &9 A Amplitude g
@ - AR ek s - el FI A Attenuator fESHE®@ - A RIMIER ©
fian : AEGHEES 10mVrms ©
1) E#8EEF) 1 Vrms < BBt 7 OUTPUT I%F o
2) 1 ATTENUATOR 4] %{ 0dB » B#48h AMPLITUDE fesft » % E Rt
8878 IVrms - E& - SHEMEIES IVrms »
3) & ATTENUATOR t%]-40dB » ERE X GERIES  BEE L
» OUTPUT % F B IEHEHY 10mVrms o
5. AT E AlRFZER
friEECGEAT > JRERLATG AR FOZEZEERY »
RSBAESE IVims B 1% UL MERLSHFEOTE :
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Oscillation frequency deviation [%)

External sync input voltage [Vrms]

Fig. 3

Note that higher voltages of sync signal (=2Vrms) results in ltarger amplitude,
which may cause clipping of waveform or larger distortion.

Also remember that the instrument may be damaged if voltage of more than
10Vrms is applied. If a DC component is mixed in the sine wave input from
outside, remove it with a capacitor.
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6. APPLICATIONS

Using as Sine Wave Oscillator
AG can be used as a sine wave oscillator as outlined below.

1. Since the unit features low distortion factor, it can be used for
measurement of distortion characteristic of amplifier.

2. Since the unit features wide bandwidth, it can be used for measurement
of frequency characteristic of amplifier.

3. The built-in high accuracy attenuator permits measurement of amplifier
gain.

4, Can be used as a signal source of impedance bridge
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6-1 Measurement of Amplifier Gain

An example of measurement of amplifier gain is described below.
First connect AG, amplifier to be tested and AC volt-meter as shown in Fig. {.

AG

(e}
c
-
2
C
v}

AC voltmster

9

! Amplifier

N fer oyt o
undar test

@

Fig. 4

1DAdjust ATTENUATOR © and AMPLITUDE 4@ so that AC volt-meter indicates Lhe
rated output (supposed to be IV in this example) of the amplifier. To
facilitate the measurement, it is advisable to set ATTENUATOR @ as low as
possible. Assume that ATTENUATOR @ is set —50dB for the rated output.

2)Disconnect the amplifier and connect the AC voit-meter to AG to measure
the output voltage. Note that the use of ATTENUATOR @ eliminates the need
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[aXad

for connecting a high sensitivity volt-meter. 1{ ATTENUATOR @ is set to
0dB and the voltmeter indicates 2V, it means that the input voltage of the
amplifier is 50dB below 2V. Therefore. the gain obtained is as follows:

v
50d8+201og 10 o dB

=50dB- 6 dB
=448

6-2 Measurement of Phase Characteristic

Connect AG and an oscilloscope to the amplifier to be tested as shown in
Fig. 5. If there is no phase shift about the output signal of the amplifier,
the oscilloscope will display a straight line as shown in Fig. 3A. If the
straight line on the oscilloscope is curved at its top and bhottom sections
as shown in Fig. 5B. It indicates that the output signal of ampiifier is
suffering from an amplitude distortion. In this case. reduce the output level
of AG a little to vary the frequency. This causes the straight line on the
oscilloscope to expand gradually to turn into an ellipse. By utilizing the
configuration of this ellipse. the phase shift can be calculated as follows:

First. measure the maximum horizontal deflection and suppose that this
deflectien is “X” and that the section at which the ellipse crosses the
horizontal axis is “x". as shown in Fig. 6. And, the phase shift angle € is

MEFREYENB » MEBBETRS 2V » MIRMABZEAB 2V THE
50dBZERE > ATLMEGZETENT ¢

50dB+20 log 10-1 dB

= 50dB-6dB

= 44dB
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given by the following.

X
Sing= —
in X

Find @ from the table of trigonometric functions and the value obtained gives

the angle of phase shift.

(A)
Oscilloscope /x,\’
T
AG .Amplifier @ b)
=

Amplitude distortion
on both stdes

Fig. 5 Measurement of Phase Characteristic
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. 1
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Sin X

Fig. 6 Check of Phase Shift Angle

6-3 Using as Square Wave Oscillator

AG features excellent rising and falling characteristics (120 ns as standard
characteristic). It has no coupling capacitors in the output stage, so the
sag (deflection of top section) is as low as 5% at 50Hz. By applying such a
good square wave to an amplifier input, various characteristics of amplifier
can be observed on an ocsilloscope. To test an amplifier. proceed as follows:
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1)Connect AG an amplifier to be tested and an oscilloscope as shown in Fig. 7
2)Press WAVE FORM @ to the “'L"

position to obtain square waves of
appropriate {requency and amplitude

3)During the test, change the frequency as necessary. The relationship
between waveforms and amplifier characteristics is shown in Fig. 8.

AG
QuUT PUT Oscitloscope
@ Amplifier
under test
&

Fig. 7
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Waveform

Amplifier
Characteristic

Flat frequency characteristic
over 10 times the input
frequency.

Frequency of about 10 times
the input frequency is cut
off.

SHE

Frequency of about 1/10 of
the input frequency is cut
off.

D

Peak appears on frequency
of about 10 times the input
frequency.
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7. MAINTENANCE
A

Caution: Read this page carefully to kaep your safety
For Electric Shock Protection: Be sure to disconnect the power cable from
the socket before conducting the following operation.

REPLACING THE FUSE

In case the fuse has blown, locate the cause. If the fuse itself is the cause,

replace il as follows:

1. Pull the plug of the power cord from the power outlet.

2. Remove the fuse holder in the rear panel using a standard screwdriver (see
Fig. 9.

3, Take out the blown fuse., and in its place. insert a new fuse

4. Set the label of your line voltage to the mark W. then plug the fuse
holder containing the new fuse into the rear panel.

CHANGING THE SUPPLY VOLTAGE

Remove the fuse holder in the rear panel using a standard screwdriver. Then
set the label of your line voltage to the mark ¥ and plug the fuse holder
back into place. When changing the supply setting from 100/120V to 220/230V
change the 200mA time lag fuse for a 100mA one. (see Fig. 9).
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Fuse holder

Fig. 9




CLEANING

The panel. knobs, cover and other peris of this osciilator will become dirty
zs this oscitlator ts used for fong. When they become dirty. clearn them as
shown below.

17 ltisconnect the power cord plug from the AC outlet.

23 Wipe dirty parts lightly with gauze or soft cloth moistened with neutral
detergent diluted with water.

3) Moisten cloth with diluted neutral detergent, then wring detergent f{rom
the cloth lightly by hand. If the cloth is soaked with too much detergent,
the panel or case remains wet after cleaning and residual detergent mey
penetraie into the product, causing damages 1o the inmer parts.

4 After wiping the oscillator., leave 1t until it dries completely. Do not

atiempt to turn on tne power immediately after wiping

¥ Never use thinner or organic solvent.
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