1. GENERAL

The instrument isa DDS digital direct composite function generator.
It is coredby CPU, employsmany large scaleintegrated circuits, ithas
the following features:

(1)High precise forfrequency, highstability.

(2)Purity waveform, smalldistortion.

(3)Non-transition process, fastfrequency change-over time: can be
stable instant

(4)Non-limitation on ranges: unnecessary to changes ranges,
frequency covering factorcan be 10"

(5)Sweeping characteristics: many kinds of sweeping modes are
selectable and can pause randomly, LED will display the current
frequency value; can sweep meticulously on narrow band; can set
initial frequency, terminal frequency, sweeping steps and time
interval.

(6)Modulation characteristics:it hasamplitude modulation function,
the modulation signalcan be generated by either innersignal source or
outer input, the depth is adjusted and will not be effected by carrier
wave frequency and output amplitude.

(7)Convenient keyboard operation.

(8)Stability and reliability.

2. TECHNICALDATAAND SPECIFICATON

2-1. WAVEFORM CHARACTERISTIC:

sine-wave, TTLlevel square wave

waveform amplitude resolution: 10bit

sine wave harmonicdistortion: -40dBc (frequency<<1M Hz)

-30dBc (frequency=1M Hz)

sine wave THD: <<1% (high resistance, 1IKHz)

TTL level squarewave rise time: <20ns

Square wave overshoot: <5%

2-2. FREQUENCY CHARACTERISTIC:

frequency range: 1lHz——3MHz

resolution: less than IMHz: 0.01Hz ; 1MHz and more than1MHz: 0.1Hz

frequency tolerance: < £ (5X10 °*+30Hz+1d)

frequency stability: < £ 50ppm(— 40°C +85°C) (use the low
temperature drift crystal oscillator with PLL phase-
lock circuit). Custom-made canbe done if frequency
stability requires tobe =20ppm or less.

2-3. AMPLITUDE CHARACTERISTIC:

amplitude range: 10mV,, ——16V,~ (high resistance) ,
5mV,,——8V  (50Q)

display: 3 digits
amplitude error: < =(5%+100 mV,_)(high resistance, 1IKHz, I——16V, )
amplitude stability: < +5% (1hr, highresistance, 1KHz, 16V, )
flatness: < £0.5dB(<100KHz), < £0.8dB(100KHz——1MHz),

< +2dB(IMHz——2MHz), < +3dB(2MHz——3MHz),

(less than 1Hz, the frequency amplitudeis unstable)
output impedance: 50Q ( £10%)
TTL level outputcharacteristic:low level:<0.3V ; high level:>4.2V

(high resistance)
2-4. DRIFT CHARACTERISTIC:
drift range: 0V—— £6.4V (high resistance),0V—— £3.2V (50Q)
resolution: 50mV (highresistance)
drift error: < £(5%+100mV)(1hr, high resistance, IKHz, 10V, )
2-5. MODULATIONCHARACTERISTIC:
amplitude modulation: AM
modulate waveform:(interior amplitudemodulation) sine wave:
400Hz+10%, 1000Hz+10% 2 ranges

modulation depth:1%——100%
modulation source:inner modulationsource,outer modulation source
outer modulation characteristic: input impedance: 600 Q

input level: the modulation depthis 50% at0dB
input frequency response: 100Hz ——100KHz ( £3dB)
2-6.SWEEP CHARACTERISTIC:
Frequency sweep mode: linearity, logarithm
During frequency sweep, the frequency and amplitude value will be
displayed synchronistically, and can stop at any sweeping point. It
will go onsweeping or restartafter pausing.
sweep rate: 0.02s ——>5s/step, 5-digit can beset
logarithm sweeping characteristic: 100 points per 10 times frequency
ranges
2-7. DISPLAYING:
8-digit LED displaying with F,V, AM, SWEEP,MHz, KHz, Hz, %/s
indicator and everyrange
2-8.POWER SOURCE:
AC220V/110V £10%, frequency: 50Hz/60Hz+5%
2-9.AMBIENT TEMPERATUREAND HUMIDITY:
0——40C,30%——70% RH
2-10.DIMENSION: 270mmX215mmX100mm
2-11.WEIGHT: 19kg

3. PANELDESCRIPTION

see the fig.

1 3

1 1
. —E 3099 8
e 5[0 000 0O
0000
- 000000 00000
50000000 o o

\Ii:rtl \3 \Port2 \rirm

3-1.DISPLAYING AREA: the displaying area consists of 8 LED-
indicators and 8 LED-displays, see thefig.
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. <F> frequency indicator 2. <V>voltageindicator

. <AM> modulationindicator 4. <Sweep> sweepindicator

. <MHz/V> MHzor V unitindicator

. <KHz/mV> KHzor mV unitindicator

. <EXT/LOG> indicatorfor outer modulationand logarithm sweep

. <Hz/%/S> Hzor second (S) unit or modulationdepth indicator (%)
9.LED displaying
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3-2.FUNCTION KEYAREA: it consists of 14 keys. Seethe fig.
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. << >blinking bit shiftsleft
. <P>>blinking bit shiftsright
. <+> blinking numberincrease and positivelevel DC offset
. <—> blinking numberdecrease and negativelevel DC offset

2.<¥% >blink activation key

1
3
4
5
6. <F> frequency setting displaying key
7. <V>voltage settingdisplaying key
8. <MOD> functional mode selector
9. </Af>spacing frequency key
10.<f>400Hz inter-modulation signaland sweeping initial frequency
setting key

11. <f>1000Hz inter-modulation signaland sweeping terminal frequ-
ency setting key

12. <A t>frequency sweep timeinterval setting key

13. <%> modulationdepth setting key 14. <RST> resetkey

3-3.NUMBER KEYAREA: consists of 15keys, see thefig.
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Among them,there are 10 number keys: “.” Decimal point key, “C”
backspace key, “MHz/V” MHz or Vunit key, “KHz/mV” KHz or mV
unit key, “Hz/%/S” Hz unit key or modulation depth% or Sunit key.

3-4. TERMINAL DESCRIPTION:

TERMINAL 1 ( EXT) outer-modulation signal input terminal;
TERMINAL 2 TTL level square wave output terminal; TERMINAL 3
sine wave outputterminal.

3-5.REAR PANEL DESCRIPTION: SEE THE FIG.
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1.POWER SWITCH 2.220V/110VSWITCHER

3. POPWER SOCKETAND FUSEBOX (0.5A)

4. DIRECTIONS FORUSE:

4-1.START-UP:

Firstly, checkif the voltage and frequency ofthe power can match
the instrument, and set the AC 220V/110V switcher to a correct
position, then, plug in the power cord, turn on the power , LED will
display the model “2003” , after 2 seconds, the instrument goesinto
operating mode. We suggest that before operation, the instrument
should be preheated for 30 minutes.
4-2.DATA INPUT:

There are two ways for data input: (1) digital input:input by
number keys from right shift to left shift, if exceed the resolution,
input can not be done. If the data is out of scope, will output the
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proximal data. Ifwrong input, press “C” to clear the final bit, then,
input correct data. When finishing input,only when unitis input, will
the data be input into the instrument. During this procedure, the
output signal isstill output accordingto the previousdata output. The
way is suitable for the inputof random value. (2) data modification:
to active thedigit by “3%” key in the function area, press “<”
and “ P 7 key can change the digit needed to be modified; press

“+7” or “—" key to increaseor decrease data. To cancelthe mode,
press “Xf 7 key again. During this procedure, the output varies
continuously. The way is suitable for modifying and input proximal
data.
4-2-1.FREQUENCY SETTING

Press “F” key in the function area, theindicator will light,and
the current output frequency value willbe displayed on LED. If want
to change frequency, input frequency value directly,during input, the
previous frequency willnot be changed.Ifthe input datais over 8-digit
or over scope, the proximal frequency will be set.If wrong input, if
do not inputunit, the datacan be modified. To keepthe original data,
press “F” key.
When the inputfrequency value isclose to theprimary one, press

“IX” key to activethe final bitso long asthe current displayingis
frequency value, andit is unnecessaryto press “F” key. Press “«d”
or “p” key can selectthe digit neededto be modified, press “+”
or “—" key can increaseor decrease thevalue and canincrease or
decrease bit continuously. The frequency of the outputsignal is in
synchronism with thatof displaying and will not beinterrupted.

For example, ifoutput a signal of 3.5KHz, take the following operation:
press “F” key, then, press “3”7 , “.” , “5” | “KHz/mV” in turn

If output asignal of 0.56MHz, take the followingoperation:

press “F” key, then, press “0” , “.” [ “5” “6” | “MHz/V” in
turn; It isthe same topress “5” , “6”7 , “0” , “KHz/mV” .
4-2-2.AMPLITUDE ANDDC OFFSET SETTING:

Press “V” key in the function area, and the indicator lights, the
current output amplitude value will be displayed on LED, the value is
the peak-peak value on high resistance load. If the load is 50Q , the
actual output peak-peak value of thevoltage is justa half ofthis value.
Youcan input directlyby number keysand vernier controlby function
keys, the concreteoperation is similarto frequency input.

For example, ifwant to outputa signal withamplitude 10V,

Press “V” key, then,press “1”7 , “0” , “MHz/V” key in turn.

If there isa certain DC video component inthe output AC signal, i.e.,
need to DCoffset or drift,press “V” key in functionarea,then, “ +”
or “ — 7 key, input the polarity of DCV which needed to be offset,
and the LCD will display “P——***” , it refers to the current DC
drift rate (highresistance), thence, inputthe DCV valueneeded to be
offset.

For example, ifthe output signaldrifts +2.5V

Press “V” key and then “ + ” key, input “2”7 ,

“MHz/V” in turn.

Every time, when turn on the power or reset, the DC drift will be the
default value OV.

4-2-3.MODE SETTING:

The “MOD” selector can selectoutput mode, inturn, there is:
COMMON—INNER- MODULATION—~OUTER-MODULATION—LINEARITY
FREQUENCY SWEEP—~LOGARITHM FREQUENCY SWEEP—~COMMON—
---recycled, see the fig.
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4-2-3-1.COMMON MODE: it refers to the mode onlyset “F” and
“V” | and itis the defaultmode for theinstrument..
4-2-3-2.INNER MODULATIONSETTING:

Press “MOD” selector to selectinner-modulation mode, “AM”

indicator lights, the instrument is in inner-modulation mode. Press
“F” key to setcarrier wave; press “V” key to set the amplitude of
output signal; press “%” key to set modulation depth (modulation
factor) . There are2 modulation signals for inner-modulation: 400Hz
and 1000Hz, press f, to select 400Hz modulation signal, the
instrument displays “0—-—0.400kHz” , press f, to select 1000Hz
modulation signal, theinstrument displays “0——1.000kHz” .

For example, if want to get a signal with carrier frequency
630KHz, frequency of modulation signal is 1000Hz, modulation
depth is 30%and output amplitudeis 2V,

Press “MOD” key to beinto inner-modulation mode;

Press “F” key to set carrier frequency, input “6” , “3” , “0” ,

“KHz/mV” in turn toset output frequency;

Press “f,” key to setthe modulation signalas 1000Hz;

Press “%” key and input “3” , “0” , “%/S” to set modulation
depth;

Press “V” key to setoutput amplitude, press “2”7 , “MHz/V” in
turn to setoutput amplitude, andit completes.

During operation, the sequence is random to set carrier frequency,
amplitude, depth and modulation signal.
4-2-3-3.0UTER-MODULATION SETTING:

When the inner-modulation parameter can not meet the
requirement, you can set the instrument to outer-modulation mode.
Press “MOD” key to selectouter-modulation mode, and “AM” and

“EXT/LOG” indicator light, the instrument is in outer-modulation
mode. Input the outer-modulation signal from “EXT” terminal;
Press “F” key can set carrier wave frequency; Press “V” key can
set the amplitude of the output signal; Due to the modulation depth
relates to the magnitude of the outer-modulation signal, the inner-
modulation depth setting will not take function. The basic setting is
the same as that of inner-modulation, and it is unnecessary to set
modulation depth and frequency of inner-modulationsignal.



The seemly frequency of outer-modulation signal is between
100Hz— —100KHz, the input impedance for “ EXT” terminal is
600Q , when input signalis 0dB, the modulation depth is 50%; when
input signal is +6dB, the modulation depth is 100%, the max. is
approx..150%.

4-2-3-4.LINEARITY FREQUENCY SWEEP:

Press “ MOD” key to select linearity sweep, and “ Sweep”
indicator light, the instrument is in linearity frequency sweep mode,
press “f,” key to select initial frequency, then, the screen displays

“O——kkxkEx” o pregs “f,” key to set terminate frequency, the
screen displays “ [———"*#*****” . press “ Af” key to set spacing
frequency, thescreen displays “2——***¥**” . pregs “ At” key to
set sweep time interval. After finishing setting “ At” , it begins to
cycle sweep accordingto positive linearity. It issuitable for sweeping
in a narrower frequency band.

For example, ifyou want tosweep between 1KHzto 1.1Khz by the
frequency step valueof 1Hz, setthe time intervalas 1s:

Press “MOD” key to selectlinearity sweep mode;

Press “ f,” key and “ 1”7 , “ KHz/mV” key to set initial
frequency;

Press “f,” key and “1” ,“.” ,“1”7 , “KHz/mV” key to set
terminate frequency;

Press “ Af” key and “1”7 , “Hz/%/S” key to setsweep spacing
frequency;

Press “ At” key and “1” , “%/S” key to settime interval; and
then, sweep begins.
4-2-3-5.LOGARITHM FREQUENCY SWEEP:

Press “ MOD” key to select logarithm frequency sweep, and

“Sweep” and “ EXT/LOG” indicator light, the instrument is in
logarithm frequency sweep mode, press “ f,” key to set initiate
frequency; press “f,” key to setterminate frequency; press “ At”
key to settime interval. After finishing setting “ At” |, sweep begins.
The setting wayand displaying arethe same asthat of linearity sweep,
and it is unnecessary to set “ Af” . It is suitable for sweeping in a
wider frequency band.

For example, if want to make logarithm sweep between 20Hz and
20KHz, time intervalis 0.1s, takethe following
operations:

Press “MOD” key to selectlogarithm sweep mode;

Press “f,” and press “2”7 , “0” , “Hz/%/S” key to set initial
frequency;

Press “ f,” key and press “2” , “0” , “KHz/mV” key to set
terminal frequency;

Press “ At” key and press “0” , “.” , “17 , “%/S” key to set
time interval, then,sweep begins.

EXPLANATIONFOR FREQUENCY SWEEP:

No matter whichmode the frequencysweep is in, press any keysof
“E7 4R C AR, “ At” to stop sweeping, press “%/S” key to
pause, then, the screen displays the frequency of the pausing point,
and will outputthis value. Whenpress “%/S” key again, itwill go on
sweeping. If need to restart, press “ At” key and then “%/S” key.
The sweep beginswith finishing inputthe unit oftime interval “ At” ,
so, time intervalshould be setlastly.

For digital input mode, if the digit before decimal point is
“0” ,the “0” can not beomitted.

For any frequency output, TTL level square wave is in
synchronism with sine output, and itis unnecessary to switch ranges;
After power off or reset, the setting data on each ranges become the
default value (F=1KHz, V=1V, DC offset=+ 0.15V, AM modulation
frequency=400Hz, AM modulation amplitude m=50%, sweep initial
frequency f=1KHz, sweep terminal frequency f=10KHz, sweep
interval frequency Af=1KHz, sweep interval time/At=1s).
5.NOTES:

5-1.There should not exist DC and high voltage and strong
radiance signal onthe load ofthe generator toprevent from damaging
the instrument.

5-2.When the instrument appears the problem, such as un-normal
displaying, breaking down. etc. just press reset key or turn off the
power, the problemwill be solved.

5-3.If there is a lower DC in load circuit or DC component is
unnecessary, you can joint-connect a capacitor with proper
capacitance and withstand voltage to interclude DC.

5-4.1t is better not to connecta oversize loadon TTL level output,
otherwise, it willlead to wave form distortion, longrising time.

5-5.Do not expose the instrument to extremes of temperature and
humidity, dusty place and strong radiance and electromagnetic
interference environment, andavoid violent shock.

6. FUNCTIONAL BLOCKDIAGRAM :
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7.NOTES:

The specifications are subjectto change withoutnotice.

The content of thismanual is regarded as correct,if any error orin doubt,please
contact us.

We willnot be responsible foraccident or injury causedby improper operation.
The function described inthis manual cannotbe the reason ofspecial usage.
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