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XR-2206

Monolithic Function Generator

The XR-2206 is 2 monohthic function generatar wntegrated circuit capable of producing high quulity sine. square, triangle, ramp
a0d pulse waseforms of high stability aAd aceuracy. The output waveforms can be both smphtude and frequency modulated by
an extemnal vaitage. Frequency of aperation can be selected externally over a range of 0.01 Hz to more than | MHz,

The XR-2206 is ideally suited for commumeations, imstrumentation, and function generator spphations requiring sinusprdal
tone. AM. FM or FSK peneration. 11 has a typical drift specification of 20 ppm/~C. The oscitfator frequency can be linearly
swepl over 3 2000: 1 frcqu«ncy range with an external control voltage with very little affect on distortion

As shown in Figure 1, ¢ ithic circuit is ised of four f i biocks: 2 vol

oscillator (VCO)an

analog multiphier and sm:‘sh:per 2 umty gain buffer amplifier; and a set of current swllches The internal current switches
transfer the oscillator current 1o any one of the two external timing resistors to produce two discrete freuucncxes selected by

the lagic level af the FSK input terminal {pin 9).

FEATURES

Low Sinewave Distortion (THD .5%) -
insensitive 10 signal sweep

Excellent Stabihity (20 ppm/°C. typ)

Wide Sweep-Range (2000:1. typ)

Low Supply Sensitivity (0.015/V, typ)

Linear Amplitude Modulanon

Adjustable Duty-Cyele {1% to 99%)

TTL Compantle FSK Controls

Wide Supply Range {10V to 26V)

APPLICATIONS

Waveform Generation

Sine, Square, Triangle, Ramp
Sweep Generation
AM/FM Generation
FSK and’PSK Generation
Vultape-to-F requency Conversion
Tone Generation
Phase-Locked Loops

PACKAGE INFORMATION

i

e

ABSOLUTE MAXIMUM RATINGS

Powet Supply . 26V
Power Dissipation 750 mW
Derate above 25°C 5 mW/°C
Total Timng Current 6mA
Operating Temperature
XR-2206/XR-2206C T 9Ctor1sic
XR-1206M ~55°C 10 +125°C
Storage Temperature haed ~65°C to +150°C

ORDER INFORMATION

Part Number Package Type
XR-2206N.XR-2206CN/XR-3206M Ceramic
206P/XR-2206CP Piasuc

FUNCTIONAL BLOCK DIAGRAM
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Figute 7. Trimmed Distortion vs
Timing Resistor

Py
B o
b %
t
- RLTS a
3 | S i i
3 21 i
H
“1 i H
i g
= i
veet F: Notmalized O
. igure 6. Normalized Output
Figure 4, Supply Current vy Amplitude vs DC Bias at
Supply Voltage, Tisming R AMplnp\u Pin 1),
}
!
b o
uxuuwm-- ot H
gL | eworoniE z H
i £ :
1 — S ¥
: \ i §
.
s

W ) T
[ sutoutcy )
Figure 8, Signwave Distortion vy

Opetating Frequency With Timing Temperature
Capacitors Varied
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Figure 9. Frequency Drift v

DESCRIPTION OF CIRCUIT CONTROLS

FREQUENCY OF OPERATION'

The of i i by the external
timing capacitos C across pins 5 :nd 6. and by the timing resis-
tor R connected to either pin 7 or pin 8. The frequency is
gven as

1
'°_R-é Hz

and can be adjusted by varying vither R or €. The recom-
mended values of R far 2 given frequency rangs are shown
in Figure 5. Temperature stability is optimum for
4KQ< R < 200 K. Revommended vatues of C are
from 1000 pf 10 100 4F.

FROQUENCY SWEEP AND MODULATION

to the total timing
2007 (mAY
C(uFy
Timing terminals (pins 7 or 8) are law impedance points and
are mternally biased at +3V, with respect to pin 12, Frequency
vatses linearly with 1T over a wide range of current values, from
VuA to 2mA, The frequency can be controlled by applying #

control voltage, V¢, 1o the activaled timung pin a5 shown in
Frgure 10. The frequency of osaillation is related to Vs

MY
f= b {xoi_(h )] Hz

of
curtent It drawen from pin 7 o1 8

z

RC
where Vit in volts. The voltage-to-frequency conversion
gaini, K, i given as:

Keataves - 222 gy
ReC

NOTE: For safe aperstion of the Greunt 17 sbould b buted
o< ImA,

Figure 10. Circuit Conncction for Fiequency Sweep

OUTPUT (.HARA(.TERIST!CS

Output Amplitud output is inversely
proportional to externat resistor Ry conaected 1o Pin 3 (See
Fig. 3). Forsinewave output, amplitude is approximately
60 mV peak per K2 of Ry: for tnangle. the peak amphtude
15 approximately 160 mV peak per KQ of R3. Thus, for
exampic, R3 = 50 K would produce approximately £3V
sinusordal output amphiude.

Amplitud ion: Qutput can be

by applying a dc bias and 2 modulating signat 1o Pin | The
mternal impedance st Prn | s approximately 200 KS2. Output
amplstude vanies lincarly with the spplied voltage a1 Pin 1, for
values of de bias at this pin, within 24 volts of ¥*/2 as shawn
in Fig. 6. As this higs level approaches V472, the phase of the
output signal is reversed. and the amplitude goes through rero.
This propesty is suitable for phase-shult keying and suppressed-
carticr AM generation. Total dynamic range of amplitude
modulation 15 approximately 55 dB.

Note: AM control must be used in conjunction with 3 well-
tegulated supply since the output amplitude now becomes
fanction of V¥,

FREQUENCY-SHIFT KEYING

The XR-1206 cun be operated with two scparate liming resis-
tors, Ry and R3. connected 1o the timing pins 7 and B, respec-
tively, as shown in Figuse 13, Depending on the polarity of
the loge wugnal at pin Y. cither one of the other of These timing

ELECTRICAL CHARACTERISTICS  Prelimunary

Test Conditions. Test Cutvurtof Fag 2, V* 2 12V, Tg 2 28°C. 0= 001 uF. Ky = 100 KSL R2 = 10 K2 Rg = 25 KQ urless
otherwise speaiticd. 51 open for triangle, cloved tor uneware

iy XR-2I00M. XH- XR- 23060
CHARACTERISTICS - UNITS CONDITIONS
MING T TYP IMAX | MIN| TYP [MAX
Supply Voitage
Single Supply 10 26 10 26 v
Spht Supply x5 K] =5 43 v
Supply Current 1207 14l 20 mA LRy 2 I0KO
Owcitlatos Sectson
Max. Operating Frequency 0.5 t 05 1 M/ CetQUD pF Ry =1 KD
Lowest Practeal Frequency Q0! oo WP CusipF Ry= 1M
Frequerny Aveuracy - TR Y 22 ol fo| Ig* LRJC
Temperature Stabilaty 210 50 220 Pom U0 U ST £ I°C, Ry >R 20 KA
Supply Senvtrvity oer| o1 e0 < \mw <10V Ve v SOV,
= Ras20KQ
“Swrep Rarge 1600 1 32000 3 2000 1 By= gl fgee Rps 1RD
e Rp=2MQ
Sweep Lincanty
103 Sweep 2 H gt e kHo sy = 10 kHy
$1000 § Swrep x x %ty = 100 H7, 13y = 100 kHy
03 [ %] 2107 Devietion
Recommensed Timirg Lomponents
Tmwng Capavitor € V6t 100 10 001 , 300 See Figure §
I Timing Rewstons Ry & Ry o 2un, 1
TTtangie Sinewave Outpol Sec Not 1. Fue 3
Trang: Outpot 1o Ei 2S} Open
Sineware Quipml 40 0 X0 (] mV/Lﬂ Fig. 28 Cloned
Mux Output Swing L3 L) Vpp
Output Impedance “08 600
Trangic Lincsnty 1 : %
Amplhitade Stahility 24 034 481 For 1000 1 Sweep
Sinrwave Dutortion Ry=z W0KQ
Without Sdjustment 2t 25 % | See Frgure 10
With adsniment 0s: 18 5] 15 ‘o1 See Fipure 11
Amplitude Modulanon
fnput Impedance 50 109 30 100 K
Modulaton Runge 100 100 - -
Carner Suppresion L1} 58 U]
Lincarity 2 M 4§ For v8'7 mudutation
Squate Wave Quiput Measured 4t Pin 11
Amphisde [k n Vep
Riw Time 250 280 mwy O = 10 pF
Fail Fromwe S0 50 . nsev | Oy = 10 pF
Saturstion Voltagr i 64 0} 04 NI 2mA
Leo pe € utrent 61} 0.1 uAl V=1V
FSK Keyere LewelfPin oy 0k IR G N 141 24 V1 8w Sevinan on st Cuntrobs
iRetetvnoy Bepas Vollage 2N Yigooty R 3 ERY Vo Megsuted at Pin o

Note | Gurrot Amphiude winvsssciy propattaongt b the few

wane Ry eadon 1 Soc Figu.
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resstoss s actvated. H pin 9 1s openscircmnted or connected 10
3 haacvoltage 2 2V, oaly Ry i setive, Smilarly. ol the voitoge
leved at pin Was < TV onh R s activated. Thus, the output
frequensy can be keyed hetwren two levels, 1] and §2 as

1= 1R ('.Amll'\=IRa(’
For spm \u\"\"l\ opetation, the keying voltape at pin 2 is
teferenced 10 V7

OUTPUT DC LEVEL CONTROL

The de kevel st the output imn 2 is :r\r\{ﬁnmdlel) the name
s the dc bras 2t pin 3. fn Frgures 1112006 3, pun 3
mmd mideway between V¥ and moun.l 10 pave an output
dy devel of =V 22

APPLICATIONS INFORMATION

SINEWAVE CENERATION
A) Wathout Exteenal Adpustment

%Ot feneranng 3
e Hhe phtentsmeser
oy ar The

an VT2 ang b

sinusoudal sulpur fro
Ry at pin 7 provsdes 5 et
MAETR V0PNt SWine 18 presler i

0 AT
outmT

w.t

-
R 4, CLOMDSON INEWAVE.

Trevre 11 Crrcust tor Sinewave Generation Withous Externat
Adpuriment t5e Far 3 tor chwsce ol Ry

Bpnal distortion (TRED < 28011 lower sinewsve dis-
torson s dewted, additona] sdiustments can be provided
& des.ibed 10 the Tollowing swotion

The aarvurt af Fuure 11 can be converted 1o spht supply
apecation wmply by restsong al! pround connections with
V. For sl winply operation, K g can be disectly
Lonnritrd to.grund

BY Wath External Adjusinen:
RTINS

ot phuatment
freter Ky, sduste

bapute 12 Citwn
Dustortiaz 1Ky by

Hetanos Wits Memanam Hatmone
ot Swsny  See i 31

and Ry pravides the fine-adjustment for the wavelosm
symmetry, Theadmustmens procedure 15 as foliows
1, Set Rp 3t mud-point and sdjust R g for mummum
distornion,
2 With R set as above, syust Ry to further reduse
distartion,
TRIANGLE WAVE GENERATION
The citcunts of Figures 11 and 12 can be converied to trancle
wave generation by simply open circuiting pins 13 and 1

{i.c.. $1 open). Amphtude of the triangle 18 approximately
1wice the smewave output.

FSK GENERATION

Figure 13 shows the circuit vonaection for sinusmdat FSK
signal peneration, Mark and space frequenicies can be indepen-
dently adjusted by the choice of liming resistors R and R,
and the output 15 phase-continuous during transitions. The
keysng signal s apphied to pin ®, The aircust can be copverted
10 s~ht-supply aperation by simply replacing ground with V7.

= M w1
ot Foyw 2

Figute L3, Stusoidul F5K Generstor

PULSE AND RAMP GENERATION

Figute 14 shows the.cucuil tor pulse and ramp waveform
geperation. In this mode of operation, the FSK keying termi-
nal {pin 9} is shorted to the squate-wave output {(pin 11), and
the circuit automatically frequency-shift keys itself between
two separate {requencies duning the positive and negative gaing
output waveforms, The pulse-width and the duty cycle can be
ajusted from 3% 10 997 by the chawee of Ry and R2 The
values of R and R 3 should he i the range of 1 KST 1o 2 MS2,




