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Monolithic Function Generator

GENERAL DESCRIPTION

The XR-2206 is a emanolithic funclion generator inte-
grated circuil capable of producing high quality sine,
square, triangle, ramp, and pulse wavelorms of high-stability
and accuracy. The autput waveforms can be both amplitude
and frequency modulaled by an external voliage, Frequency
of operation can be selecied exiernally aver a range of 0.01
Hz 1o more than 1 MH2,

The circuit is ideally suited for communications, instru-
mentation, and funciion generator applications requiring
sinusoidal 1aone, AM_FM, or FSK generation. It has a 1ypical
drift specification of 20 ppm/°C. The oscillator frequency
can be linearly swept aver a 200011 frequency range, with
an external contrgl voliage, having 3 very small affect on
distonion,

FEATURES

Low-Sine Wave Distortion 5%. Typical

Excellent Temperature Stabifity 20 ppm/°C, Typical

Wide Sweep Range 2000:1, Typical

Low-Supply Sensitivity 0.01%V, Typical

Linear Amplitude Modulation

TTL Compatible FSK Contrals

Wide Supply Range 10V o 26Y

Adjustable Duty Cycle 1% 10 99%

APPLICATIONS

Waveform Gencration

Sweep Generation

AM/FM Generation

V/F Conversion

FSK Generalion

Phase-Locked Loops (VCO}

ABSOLUTE MAXIMUM RATINGS

Power Supply 26V

Power Dissipation 750 mW
Derate Above 25°C 5 mW/°C

Total Timing Current 6 mA

Storage Temperature -65°C to +150°C
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ORDERING INFORMATION
Part Numbar Package Oporating Temparsturae
XA-2206M Ceramic -65°C to +125°C
XR-2206N Ceramic 0°Cro +70°C
XR-2206P Plastic 0°C 10 +70°C
XR-2206CN Ceramic 0°C to +70°C
XR-2206CP Plastic 0°Cw +70°C

SYSTEM DESCRIPTION

The XR-2206 is ¢comprised of four functional blocks: a
valtage-controlled oscillator {VCO), an analog multiplier
and sineshaper: a unity gain buffer amplifier; and a set
of current switches,

The VCO actually produces an output frequency porpor-
tional 1o an inpul current, which is preduced by a resistor
from the timing 1erminals 1o ground. The current swilches
route one of the timing pins current to the VCO cantralled
by an FSK input pin, 10 produce an gutput frequency. With
two timing pins, two discrete output irequencies can be
independently produeed for FSK Generation Applications.
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(R-2206

LECTRICAL CHARAETERISTICS
Tect Canditions: Test Circuit of Figure 1, VY =12V, Ty = 25°. C=0.01 pF. Ry = 100 k2. By = 10 k), By = 25 k2

unless atherwise specified. & open for triangle, closed for sine wave.

XR-2206M . XR-2206C
PARAMETER MIN. l TYP. l MAX, MIN. | TYP. | MAX UNIT CONDITIONS
iENERAL CHARACTERISTCS
ingle Supply Voltage 10 26 10 26 v
pliLSupply Valtage g +13 +5 =13 v
waply Current 12 17 14 20 mA By > 10k
JSCILLATOR SECTION
Anx. Operating Frequency 05 1 DS 1 MHz C=1000pF. Ay =1k
-owes1 Practieal Frequency 0.01 0.01 Hz C=50uF Ay =2MN
‘requency Acruracy 21 14 22 % ol tg ip = 1/RC :
lemperature Stebility 110 150 220 pomf*C D'C S Ta<75°C.
Ry = Rpr20k0
junply Sensitivity 0,01 a.1 a.01 %IV Viow = 10V, Vi gy = 20v,
Ry=Hp=20e0n
weep Range 1000:1 2000:1 2000:1 fq=f I HE Ry~ 10
L @8y ~2M0
Swieep Lineasity
10:1 Sweep 2 _2 % Iy =1 EHr_ iy = 10 kHr
1000:1 Swreep B 8 % fL = 100 Hz_fq = 100 kHz
FM Distarmion 0.1 01 % = 10% Deviation
Recommended Timing
Companents
Timing Capacitor: C 0.001 100 0.001 100 uF See Figure 4,
Timing Resinors: Ry & Ry 1 2000 1 2000 kn
Triangle Sine Wave Quwur Sce Mote 1. Figure 2,
Trisngle Amplitude 160 160 mvik i Frgure 1,5 Open
Sine Wave Amplitude 40 &0 2le] €0 mvfen Figure 1,5y Closd
Max, Output Swing 1 B Vop
Cutput Impedance [719] &00 Fe3
Triangle Linoarity 1 1 x
Amplitude Stabitity [+ 1] 05 dB For 10001 Sweep
Sine Wave Amplilude Stability 4800 4800 prmi‘C See Note 2.
Sine Wave Distortion
Withoul Adjusiment 25 25 % Ry=3kn
With Adjustment 0.4 1.0 (131 15 % See Figures G and 7,
Amplivde Modulation
Inpart Impodance S0 100 S0 100 1'31]
Modulation Range 103 100 %
Carcier Supprezsion 59 55 dB
Linzarity 2 2 % Far 95% modulation
Square-Wave Outpul
Amplilude 12 12 Yoo Meazured at Pin 11,
Rise Time 250 250 nec C =1QpF
Fall Time 50 50 niec CL= 10pF
Saturaticn Voltage 02 D4 0.2 0.6 v L=2maA
Leakage Current oI 0 0.1 100 HA Vi e 26v T T
Fax Keying Level {Pin 9} 08 1.4 2.4 [vX:} 1.4 24 v Sea section on circuit concrols
Aeference Bypass Voliage 28 3a 33 25 3 o1 v Measurnd at Pin 10,

Nate 1:
Nate 2:

Reprinted Courtesy of Exar Corporation.

Qurput amplitude is direetly proponionsl 19 the resistance, A3, on Pin 3, Sea Figure 2,
For marimum amplitude ssbilivy, R3 should be a positive 1temperature caetficient resistar,
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pA741

L]
e —— Operational Amplifier

lumberger Company

Linear Division Qperational Amplifiers

ription Connection Dlagram
tA741 is a high performance monolilhic operational B-Lead Metal Package
ier conslrucled using the Fairchild Planar Epitaxial {Top View)

ss. It is intended for a wide range of analog applica-
High common made vellage range and absence ol

uvp tendencies make the pA741 ideal ior use as a

e follower. The high gain and wide ranga of operat-
ltage prowvide superior performance in inlegralor,

ing ampliffer, and general feedback applications.

Frequency Compensalion Required

irt Cireuit Protection

sel Veltage Mull Capability

ge Common Mode And Diflerential Voltage

1ges
¢ Power Consumption Load 4 connected 10 case.
Latch Up Order Information
lute Maximum Ratings Device Code Package Code Package Description
e Temperalure Range HATSTHM SW Metal
al Can and Ceramic DIP -65*C 10 +175°C HAT4THC 5w Melal
ded DIP and SO-8 ~B5°C 1o +150°C HAT41AHM 5w Meisl
ting Temperature Range pATANEHC oW Meral
nded (MATS1AM, pATATM) ~55°C to +125'C )
imercial {UAT4IEC, pA741C) 0°C 10 +70°C Conneclion Diagram
Temperature 8-Lead DIP and S0-8 Package
al Can and Ceramic DIP (Top View)
oldering, 60 s) a00°C
jed DIP and SC-8
oldering. 10 5) 265°C
il Power Dissipation®: 2 -UF:futI e
detal Can 1.00 W ™ e
Aclded DIP 093 W
-eramic DIP 130 W o aut
3 0.81 W - ~OFFSET
' Voltage - HULL
4iA, pAT41, pAT41E 22V
a1c 18 V . Ca]
nlial Inpul Yoltage t30V
Yoltage? 15 ¥ Order Information
- Shor Circuit Duration* Indefinite Device Code Package Code Package Descriplion
pAT41AM 6T Ceramic DIP
1w = 150°C for (e Molded DIP and $0-8, and 175°C for 1hg Molal pATA1AC 6T Ceramic DIP
ard C“I'a"""-' D’:;;ﬂl | ) L 25°C. Abdee ] uA7415C KC Molded Surface Mount
1o aml [emperalure 3 . AT,
:SI:QWE[-MutuI Can al 5? MW/, the BL-Molded DIF:o:I‘M' EATYTG u Moldet_! it
WG, the BL-Coramic OF &t B7 mwW/*C, and the SO-8 a1 HATATARM 6T Ceramic DIP
W, HAT4IERC 6T Ceramic DIP
apply wollages loss than = 15 ¥, e absolule mamom inpu PATATETC aT Maolded OIP
& = pgual o the supply voltage.
circut may be o ground or oriber supply. Raong spplies 1o 125°C
temperaluro o 75°C ambwont temparatuie.,
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HAT741

MA741 and gA741C
Electrical Characteristics T4 = 25°C, Voo = £15 V, unless olherwise specified.

pATL pHATAIC
Symbal Characteristlc Condilion Min | Typ | Max | Min | Typ | Max | Unit
Vio input Ofiset Vollage Rs < 10 k2 _ 1.0 ( 50 201 6O | mv
VIO agj Inpul Qlisel Vollage 415 15 mv
Adjustimeni Range
o Input Offsat Current 20 | 200 20 | 200 nA
lig Input Bias Cusrent 80 | 500 80 | 500 nA
2 loput Impedance 03 | 20 03| 20 MO
lee Soupply Currenl 1.7 | 28 1.7 | 28 mA
Pc Power Consumption 5¢ [ 85 50 | 85 | mw
CMR Common Mode Rejection 70 0 90 dB.
ViR Input Veollage Range 112 |13 12 1213 v
PSAR Power Supply Rejeclian 30 | 150 avIv
Ratio Voo =50 V o 18 V 30 | 150
los Culput Short Circuit 25 25 mA
Current
Aysg Large Signal Voltage Gain | Ry 2.0 ki), Vog=%10 V 50 | 200 20 | 200 vimv
Vap Qutpul Voltage Swing R =10 k2 +i2 £12 |£14 v
RL=20 K 10 *10 |+13
TA Transian! Rise time V=20 mV, A = 2.0 k2, 0.3 0.4 us
Responsa Overshoot Cy =100 pF, Ay =10 50 50 %
Bw Bandwidlh 1.0 1.0 MHz
SR Slew Rale RL= 2.0 k2, Ay=10 as 0.5 Vius
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