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1. GENERAL DESCBIPTION

The functlon s€nerator is hlqh{teadY, hish-lìnearitY
and lowdistortion of desisn. The generator Provide§
triangle, square, sine, ramp puhe waveforms. and AM/
FtVì capacity. The model can program §ystem and enable

control of frequency (auto and manual selector). Either
LIN or LOG sweep mode selectable.

Output voltage of noload up to 20Vpp {1ovpp
Ìnto 50 ohm load). The lvlAX. attenuation ls 60d8. lniernal
pari can output TTL compatlble voltaqe. This ls utilized
to loglc experlment, and CMOS vo tase can continuously
adju§t from 5vpp to 1svpp. So can expand the using

ln general. ihe model is sult for el€ctric experlmeni,
instrù.tion, factory prodlction and maintenance uses,

2. SINE WAVE
Distortlon : <1ÒÀ, o.2Hz to 2OOKHZ
Flatness : <0.1dB 0.2H2 ro 2oOKHZ

<0.5d8 lOoKHZ to 2À,1H2

3. TBIANGLE WAVE
Linear : >98%, 0.2H2 to 100KH,

>957Ò, 1ooKHz to 2[4Hz

4. SOUABE WAVE
Symmetry | <2%, O.2Hz to IOOKHZ
Bise or FallTime : <120nsec.

5. CMOS OUTPUT
Level : 4vpp 1 lvpp to 'l4.5vpp 1 0.5vpp

adi'rstable
Rke or FaLlTime : <l2ons

fì

2. SPECIFICATION
6. TTL OUIPUT

:>3vpp1. MAIN

DC Oifset

Duty Control
Dkp ay

Sine wave triarge square TTL puke
and C[4OS output
>20Vpp open circùit
>10Vpp into 50 ohm load
50 ohm 1 10o/.
20dB 11dB (at 1KH2)

<-l0V to > +10V for no.load
<-5V to > +5V lnto 50 ohm load.
l:l io 1O:1 coniinue variable
5digit 0.3" ed disp ay
0.2H210 2N.1H z (7 ranges)

Rise or Fal Tlme | <2snsec.

7. VCF
lnput Voltage : 0V to 10V (t1V) input for l00or1

freque.cy ratio
lnput lmpedance : >'l0K ohm

§
8, FBEOUENCY CONTER
lnt/Ext : SwÌtch sele.tor

I-

: 0.2H2 to 2l,,lHz (5H2to 10tv1Hz EXT.)
i l tlme base accuracy 1 I count
I Oscill:t on frequencv lolVIHz. tem-



perarure rrability - loppm (23'cl
5. C)

Resolution : 0.1H2, lHr,10Hz. l00Hz
Sensitivity : <25mvrms

r. swEEP OPERATTON

-neep/Manual : Switch selector
SweepWidlh : 100Or1 ratio max. and adiustabte
SweepTime : 0.5 second - 30 second adjustabte
Sweep lllode : Lin/Log switch seiector

.10. AMPLITUDE MODULATION
Depth : 0'100%
llod. Freq. : 400H2 (lNT), Dc-lMH, {EXT)
Carrier BW : loOH, to 2MHz {-3dB)
EXT Sensitivity : <10vpp for 100% modularon

1I. FREOUENCY MODULATION
Deviation | 0to15%
lvlod. Freq. : 400H2 (lNT), DC-2oKHZ (EXT)
ÉXT. Sensitivity : <'l0Vpp for t l0% modulation

12. GÉNEFAL
Powersource : AC 120V, 22OV,24OV ! 10% fi/

60Hz
AAssfles CTL-l0lx2, AC Power Cord
[r ension : 245{W) x 95{Hl x 280{D) m/m
Weight : 3.5K9 typical
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3. FBONT PANEL INDICATION DESCRIPTION AND FUNCTION

FUNCTION GENEBATOB
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'\%t' FUNcroN DESCRIPTION

l. Power Switch Connect the AC pow€r and then press powerswitch.

44, 2. Gate Time When th€ power switch pushed. Gate time indicator besin to flarh. The flash time equal to
lndicator the cycle time of the internal counter implement a full measurement and just depended on

wnich key oloyou pushed.

3. Over lndicator When implement EXT counter operation. lf the input signal Irequency larger than the
capacity of the counter in the range. Over indjcator will light up.

4. Counter Dhplay lndicate the INT/EXT frequency by 5 x 0.3" red display.

5. Hz lndicator When (7cl or (7d) was pushed. Hz indicator will lisht uo in such a model. The counter
display frequency in thè unit of Hz.

KHz indicator Whe. (7a) or (7b) was pushed. KHz indicator liqht up and the counter display frequency in
the unit of KHz.

7. Frequency A. Select the disired frequency range. Press the correspqndent push botton switch on
Fangé Selector the panel. The frequency range of each push bottom show ìn Table l.
& Gate tìme B. Select the require gatetimewhen EXT counter operatìon mode are used.
§elector

Table l.

PUSHBOTTOM 1 10 100 1K 'l0K '100K 'llM

FREOUENCY HANGE
O.2Hz

I

2Hz

2Hz
I

20àz

zOHz
I

2OOHz

2ffiHz
I

2KHz

2KHz
I

2OKHz

20K
I

200 K

200K
I

2M

Press one of the three push button then the corresponded wave can be output. lf none of
these buttons is depressed, the rignal shall be not output.

ì
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10.

11.

9_

TTL/CMOS
Selector

DC Offset
Control

Output

MANU./SWEEP.
Selector

LIN/LOG
Selector

& Control
IvIOD ON/OFF
Selector

t1)

t2l

Rotate the turning swjtch can chang€ the output wavelorm of symmetric, rotate th€
turning switch in CAL position, the ouiput waveform can be symmeùized.
The output waveform can be inversed by pulling the iurning switch up.

When rhe rurnins switch was pushed. The BNC terminal of @ will output a TTL com-
parible waveform, if the pull position was sèlected by the usea rotate the turning switch, 

fl.we can observe rhe CiIOS output {5.15vpp) from the ourput of BNC QE.
When thè turning switch was pushed, rhe DC o{fset wa§ detemined by intemal circuit.
Pull up the turninq switch, we can set any DC level of the wavefom betweeo I 10V.
Turning clockwise to otEerve a positive DC level and reverre to a negative DC level.

Turninq clockwise to have MAX. output and reverse for -40d8 output. Wé can also putl

up the tumìng switch to ob§erve. -20d8 output.

When the turning switch was pushed turning clockwise to observe IVAX. frequency and

reverse {or lvllN. frequency. {Keep fie white color pointer within the §c.le range on the

When pull up, the auto swEep operation begin, the up limil frequency are iu§t depended

on the position of the turning switch.

(1) Rotate the turning switch clockwise, swèep timecan be adiusted to MAX., and rever§e

for [41N.
(2) When tuming switch was pushed, output will be implement linear sweeP operation

otherwise LOG sweep will be select€d.

(l) Sweep width can be controlled trom O to loootimes. §'
12) When turning swirch lvas pulled up, thr_output can be modulated by internal 400Ht

sinewave or ex$rnal sisnal lrom BNc Q,

12

13.

14

15.
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16. Ivlodulatìon (l) To adjust modulation ratio, turn th€ lwitch clockwire for ÀIAX., and reverse for
Carri€r and M lN.
AM/Fi, Selector {2) Push position implement AI\I function .nd pull up for FM function.
FIV Selector

17. INT/EXT MOD. Pull the turning switch up for internar modulation or push for €xternal modulation. (Ex.
r sFt.dÒr rÉrnàt rignal input from BNC Q,

18. INT/EXT Pull for internal counter operat,on (calnt ihe model's frequ€ncy) or deprers Ior a indepen-
counter dent counte. (input 

'isnal 
f,om BNc(g.

Selector

19. EXT. Counter An external signal input from here to count the frequency by an independent inteh.l
lnpurTerminal counter.

20. TTL/CMOS TTL/CIIOS compatible signal output rrom here.
Output Terminal

21. VCF/MOD lnput lnput th€ require signal to performance the "voltage control frequency" operation or the
Terminal EXT modulation operation.

22. I\Iain Output Main signal output from here.
Terminal

r
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4. USAGE DESCRIPTION

The function generator featured with function can
provide veuatile wavetorms. Completely understand these

functioos not onlv reachins hiqh efficiency birtconvenient

Familiarity one of best ways is connected with
oscilloscope to observe waveforms. Watch the etfect in
diflereni conùol waveforms. Befer the usage manual, until
lamiliarize the operation procedure.

(1) The modelt b6ck panel havinq a AC socket,
connect the AC line, careful the voltage shall
similar to label voltaqe.

i2) Press PWH switch O mdke o-lher pushbutrons
in puring staÌe. ru,ì-AMPL @, orrser @
the white indication point should be up forward.

r3) Tu'n DUTY @, mat'e wtrire ind'cat:nA poinr
rowdrd CAI porir:ol, then FBEO (9 put
count€rclockwÌse direction to buttom. ln this
time, will be no output,

Triangle, rquare and sine wave
(1) firsr seleJ.: Furclion 8, rL,-av, \ j and selecl

Bans. (r. ru,n FREo (9, ser,n,equiflns
frequen€y. (read out from display window)

(2) ln thi\ rime. oulpur ngndl of geqe,ator f,om
Ourpur Q). connFcl ro oscilloscope for oDserv

rn9, or connect to other experimeni circuil.
(3) Asain ium AIVPL (j), used to rcnr,ol wa!e.

lorms ampl'tude o. oull up Duty (9) to set re.

lf need anenuation ourput signal, can oull up
AMPL (a to set 20dB attenuarion.
Output waveformt phase re,ation show in Fiqure
'1.

IIL PIJLSE OV

§tNE 0v

{4)

{5)

§

1.

2.

$
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3. Pulse wave sénération
(1) First press the swrrcl (ral

then sele.t Banse (r. turn
frequencv ranse of rcquirinq.

TTL/CMOS 3isnal output
(1) Fi,sr sp'e.r Rans" (r.rrrn rRto (9 swlch

to set fr€quencv of requirlng.
{2) r-,om BNb conn"ctoi ot ir uctuos @ "an

.onnect to oscilloscope or other experiment
circuit in order to observe outpul §isnal.

l3J ln rr's ri'ne, output rs squde wave o' lixed fil
level. Su'l lor qelera, TTL 14tergral"d .rcu'r.

(4) ll "eed sq.uare'wàve of C\,4OS level. ca" p-rl .o

cMos (O sw,,ca a.o cdrusr vo'tasp lelel.

vari.tion of extelnal voltaqe_controlled lrèquencv
(l) Se.pcr Funct,on @^ti's. n ^v or/\J :

then selecL Ranqe Q), ru'n tBto (9 and

ser frequencY ralge ol requiring
12, lrom vct Q, 'oanÉclor 

inpur 1o e\r.rral
voltage{onlroll.d (O-10Vì,'ts ge.Prdrrol siSnal

lrom Ouiput ea outpur.
{r ò;;,-;;'i.Y*. ;,"" ""." as al"lP1 @

rùirch can change cmplitudp of 's"al: ddiulr
offset (11) orov,drnq DC level.

use anr}L ,1@ sw'|lch can set arrPnudrion

Turn Dury (r-swirch can.hdnse ourpur siqndl

of pulse or ramp wave. As requirèment, wlll be

suitable adjustment.

Auto sweep
(l) t'Bt p'es run"tAl (O sw'rchj-L,N -!;

ihen select ranqe !,
{2) co;"e;i ou,pu, i-, output terminal @ to

oscilloscope for ob§ervation.

5_

6.

7.

o{ Funct'm @;
FREo (9. set

@,"
,7

(2) Connect output frorn output'terminal
oscilloscooe for observation

{3) Turn Duty (9 'rìah" be refr CAL oosirion.
used to adjust the width of pulse wave and fre
quency cao change at a time. From oscilloscope
seeino can understand

(4) IL,n AIVPL (? switt, can control pulsp
ampl,rude-pu I up Durv (9 5w tch ro ser ,puersc

i5) Pull LpA[4PL (? sw rch. can s.t 20dB arrenua
tion from atlenuator.

Ramp wave seneration
{l) I_ir\r p,es rhe \wt.h (v} of r_uncl or @.

rhen \erecr RansF (? rurn FREo (9 switch
to set frequency rang€ of requÌrinq.

(2) Colnect oLrpul rign.l lom oulput re,m,^d

QA to osc,rlos.ope fo, observation.
(3) Tu.n Durv (9). mé|.e ir letr CAL position..r(ed

to adjust the slope of ramp wave and irequency
can chaaqe al 6nv I m" F'om oscrlloscope spFing
can understand.^

(4) Turn AN4PL ql? switch, can conùol output
amplltude of ramqwave

{5ì Pu.l up AI\,4P1 (a 
'w 

rch,.an set 20dB allenud.
tion from attenuator.

4.

t

lr
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Turn irequency @ to ctetermine the up limit
frequen(y
PJ,r up {'equ"ncv C0 roDe.lom.nceeto'weo

ìtil"ll,I,',,.." (E andsweepwidth @ to
require sweep time and wldth.

(6) PuLl up (push) LIN/LOG
(LlN) sweep operation

to observe LOG

8. AM/FM operatìon
{l) S.l"ct Fun"r.o!-(8) fi,5rrìJ . ,1, . ^\ j tne'

\er".r Rarq" (r-Tu " FBEo (9 a1d se'

frequency range of requiring
tZl Conn""t'ortput from outprt termiral @ to

oscil oscoo€ for observat on.

{3) PJ'l [4OD (Ò up ,.a oul up {pu hr rvOD

6Sl to oO,e ve FtVì AIrl modu dr'or ooqdrio'.
{qr eo"irsr rvloD @ t. xn," dsri.q modJ'dtron

L Precautioo item
(1) Adiust DC OFFSET, will provide to chanse volt

ase of t lOV (no load) or i 5V (50s) load).

However, signal added DC level, stl I be limited to
1 20V (no load) or 1 1oV (50r) load). ln case of
overvohage, wii happen to clip. As showed ln
Fisure 2, may be efcountered with different

(2) Output conne.tor label 50Q, lndicated that signal

source imp€dance ìs 50S2. Connect to anv of
impedance circult, bui output volt and terminal
impedan.e will be rated. For the prevent of

oscillation. terminal \,!ill be connected to 50()
(When usinq of high frequency and square outp!t).
And connecting lìne shall be as sho( as possible.

(3) When Duty switch be adiusled to leave in CAL
po§iton,'lhp ,ato of posilive \late lo 4eqdt vp

state, expand to not less 10:1- Square wave can

expand to pulse wave. triangle wave can expand
to ramp wave, sine wave can expand to a un.

svmmetrical sine wave. As sho!.red in Figure 3
suitable adjustment of Duly switch will generate

ot reqLririnq wave. figure 2

{3)

(4)

{5)

Wilh Maximum §ignal ffi
Poihiv. Nogari!è

OC Olkat

Lwh\,
Positivo NeOsrr!c

OC Of{set DC Oilsét
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5. APPLICATION NOTE

This section describes the application of the model
Funcrìon Generator in detail as well as a brief description
relating to the block diagram. Only for the essential appli'

{A} Tro'rblè.shootìng u3ing siqna!tracing method
Thk method h similar to slgnal replaclng wav The

§iqnal oi model with bé fixedly send to itìput ter
mlnal. With oscilloscope from frÒnt stage to rear

nage, orderly ot6erve §ignal wave. Stage by stage

until lind the one that with normal input but un'
normaloutput,

Use as bi.3 iource and rign.l rource circuìt.
Uriliz€d to Figure 4 of connectìng type, can b€ pro'
vided bias of a transistor and signal input. From
oscilloscope can observe the output waveform. Adjust
to the best condition, will be output max, amplitude
and no distortion. Adjust DC OFF.SET, wlll see the
different effect of different bias condition.

Amplilier overload characterktica
With sine wave input, will be different to outolt
the over!oad point. Using trianqle wave will easlly
observe the display for scilloscope. lt can decide the
linear range of output waveform. And ihe largest no-
distortion output amplitude.

Usins rhe sqoare wave t$t ihe characteristic. of

The frequencv resoonse curve qet usins sine wave.
cant actually realize the tran§ient response of ampli.
fier. Using the high oder poly wave'square wave
and the oscilloscope can get many characteristics

(a) Usins the circuit of Fiqure 5, the 50O connector
trim the oscilìation effect of square wave.

(b) Use the output of triangle wave, adjust the
amplitude until there are no clipping happened
in the applied frequency.

(c) Select square wave, adjust frequency, choose
to watch the wavejorm of mlddle of amplifler
pass band,like 20H2, lKHz, 1oKH, et .

(d) The output waveform of (c), must set somethins
wlth frequency Fiqure 6 shows come po$ible

(B)

(c)

(D)

r

I l--

!'igure 3
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5. APPLICATION NOTE

This section describes the application of the model
Function Generator in detail as well as a brief description
relating to the blck diagram. Only for the esential appli-

(A) lrouble{hooting using sign.t-tracins mèthod.
This method is slmllar to signal replacing way. The
signal of model wÌth be fixedly send to input ter
mlnal. With oscilloscope from front staqe to r€ar
stage, orderly ob6erve signal wave. Stage by stage
until find the one that with normal input but u.-
normaloutput,

{B)

(c)

(D)

Use as hias iource and signalsource cir.uir.
Utiliz€d to Figure 4 of connecting type, can be pro.
vided bias of a transistor and signal input. From
oscilloscope can observe the outpur waveform. Adjust
io the best condition, will be output max. amptitude
and no dislortion. Adiust DC OFF.SET, wil see rhe
different effect of differenr bias condition.

Amplif ier overload ch.racreristics
With sine wave inplt, will be different to output
the overload point. Using tria.gte wave wiI easitv
observe the display for sciÌloscope. lt can decide the
linear range of output waveform. And rhe tarq€st no.
distortion output amptitude.

Uiing the squarè wave tert the characterisric§ of

The frequency response €urve ger usinq sine wave.
can't actually realize the transie.t response of amp|-
fier. Using the hiqh oder poty wave.square wave
and the o§cilloscope can set manv characteri§tjcs

{a) Usins the circuit of Fisure 5, the 5OO connecror
trim the oscillation effect of square wave.

(b) Use the output of triangte wave, adjust the
amplÌtude until there are no ctippino happened
in the applied frequency.

(c) Select square wave, adjusr frequency, choose
to watch the wave-form of middte of amplifier
pass b€nd,like 2oHz. lKHz, loKHzetc.

(d) The output waveform of (c), must qer somethinq
with frequency Figure 6 shows come po$ibte

r,

--ll*
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(É)

Cautlon: The composed polv wave frequencv
of square wave is quit€ large, so

square wave is quite large, so square

wave is not suìtable for testing the
nariow lÉnd amPlifier.

Thh equipment is suitable for loglc circuit test, use

squar€ or pul§e wave can analYzer or watch the fre-

quency !'vaveform of a designed testlng circÙit

Also the DC Offset effect, drive the plLrq in modeL

board or logic clrcuit Ùouble"shootins etc. Used as

signal tracìnq and sìgnal replacinq operation.
(a) Connected the lines as Fisure 7.
(b) According to the operation guide ln this manual,

set squaie wave or pulse wave output,
(c) Use the label TTL, ClllOS output lerminal

in testins ITL Losic circuìt.
{d) lf test CN/ìOS circuit, musl pull up the §witch

of TTL/CI\,IOS, adjust CNIOS level bv twist
the switch use when the proper level set.

(e) Can use dual trrce scope to show the input-

output tlmins relationship judged bv the two

Testinq of spe6ker and impedance network
lhis equlpment can be used to test the ftequencv
.hara.teristics of speaker or anv lmpedance network
Also cm get the resonant frequ€ncv of network

(F)

...--...-EEEEEIEEù
o \ortoJor

#.o.o^o,gg o o o,
n@0Ou qo.

FUNC IION GENENA'ION
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A. TEST sET Figur:e B

(a)

(b)

{c)

Connect the dcvice under test as in Figure 8,
can use oscilloscope in stead of voltmete,.
When use voltmeter, adjust the frequencv of
i.strument record down voltage relative ro fre,

When testing speaker, lf there is a peak volr
value. when in lowfreq., this must be the re.
sonant freq. (fo) of this speaker, see Flgure 10.
Whether installation may cause any €ffecr to
this frequen.y or notT The proper design of
ca§e.insta lation will cause two small ramp on
both sides of this sharp ramp-
ln testins other impedance network, the resonant
may not occur in low frequency. But Ìn
approaching the resonant frequency, there are
still increasing in vokage, then the impedance

oscrLLoScOPe

can be tesred as following:
(t) Series connected a R1 ro rhe network

under test as in Figure g.
(2) Get voltase read out in E1, E2, adjusr R]

until E2 is equalto one halfof E1.
(3) Under this frequency, the impedance ner-

work is the same às the Rl
{G) Act as automatic test oI speaker

Because there provide the auto feature in rhis equip.
ment, the output can drive to amptifier for testing
the frequency response of speaker.
(a) Set Auto/t\,lanu to auto position.
(b) Set function to slne wave.
(c) Ranse to 20KHz.
(d) Sweep mode (LlN, LOG), sweep width, sweep

time can b€ set in any value.
(e) The line coinected is showed on Fisure 11.

l4
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