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ABSTRACT

In this project, the VHF repeater is designed and constructed. It can help the hand-held
transceiver faraway for contact. With In present, the hand-held transceiver is popular in many
organization. Sometime the channel frequency is full and the hand-held transceiver couldn’ contact

directly, becausc of location or distant more than contract. It necessary to have a repeater.
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2 cos(2zex) cos(2zf) = cos(2ra + 2af) + cos(2mxa — 273)
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(3.2)

2cos(2r x160.7 MHz) cos(2x x 1 50MHz) = cos 2z (160.7 + 1 50MHz) + cos(160.7 - 1 50MHz)

2cos(2x x 160.7MHz)cos(2x x 150 MHz) =cos2x(310.7MHz) + cos 27(10.7MHz)

cos(27 x 160.7MHz) cos(2x x 150MHz) = 0.5c0s 27(310.7MHz) +0.5cos 2x(10.7 MHz)
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DATA SHEET

NEC/

NPN SILICON RF TRANSISTOR

2SC2570A

NPN EPITAXIAL SILICON RF TRANSISTOR
FOR HIGH-FREQUENCY LOW-NOISE AMPLIFICATION

DESCRIPTION

The 28C2570A is designed for use in Low Noise Ampilifier of VHF and UHF satges.

FEATURES

» Low noise and high gain : NF =1.5dB TYP., Ga =8dB TYP. @ Vce =10V, Ic =5 mA, f= 1 GHz
* Wide dynamicrange : NF=1.9dB TYP,, Ga=9dB TYP. @ Vce= 10V, lc =15 mA, f=1 GHz

* ORDERING INFORMATION

Part Number Quantity Supplying Form
28C2570A 500 pecs (Non reel} * 18 mm wide radial taping
28C2570A-T 2.5 kpes/box (Box type) * Supplying paper tape with in a box

Remark To order evaluation samples, contact your nearby sales office.
The unit sample quantity is 500 pcs.

ABSOLUTE MAXIMUM RATINGS {Ta = +25°C)

Parameter Symbaol Ratings Unit
Collector to Base Voltage Vceo 25 v
Collector to Emitter Voltage Vceo 12 v
Emitter to Base Voltage VEro 3.0 v
Callector Current le 70 mA
Tatal Power Dissipation P 8O0 mw
Junction Temperature T: 150 “C
Storage Temperature Tetg -85 to +160 “C

Note Free air

Caution Observe precautions when handling because these devices are sensitive to electrostatic discharge.

The information in this document is subject to change without notice. Before using this document, please confirm that

this is the latest version.

Not all devices/types available in every country. Please check with local NEC Compound Semiconductor Devices
representative for avallability and additional Information.

Document No. PU10207EJ01VODS (st edition)
(Previous No. P104C4EJ3V0DS00)

Date Pubtished Agpril 2003 CP{K)

Printed in Japan

The mark * shows major revised points.

© NEC Compound Semiconductor Devices 1980, 2003



NEC 2SC2570A

ELECTRICAL CHARACTERISTICS (Ta = +25°C)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
DC Characteristics
Collector Cut-off Current lceo  |Vee= 10V, le=0mA - - 1.0 17\
Emitter Cut-off Current leso [VEs=1.0V, lc =0 mA - - 1.0 LA
DC Current Gain hree™™*" [Vee = 10V, Ic = 20 mA 40 - 200 -
RF Characteristics
Gain Bandwidth Product fr Vee= 10V, Ic = 20 mA - 5.0 - GHz
Insertion Power Gain |Sziel® [Vee = 10V, Ic = 20 mA, = 1 GHz 8 10 - dB
Noise Figure NF Vee= 10V, le=5mA, f=1GHz - 1.5 3.0 dB
Output Capacitance Co™* Ve =10V, E=0mA, =1 MHz - 0.7 0.9 pF
Maximum Available Power Gain MAG |Vee=10V, ic=20mA, f=1GHz - 11.5 - dB

Notes 1. Pulse measurement: PW < 350 us, Duty Cycle < 2%
2. Collector to base capacitance when the emitter grounded

* hre CLASSIFICATION

Rank E
Marking E
hre Value 40 1o 200

2 Data Sheet PU10207EJOIVODS



NEC 2SC2570A

TYPICAL CHARACTERISTICS (Ta = +25°C, unless otherwise specified)

TOTAL POWER DISSIPATION OUTPUT CAPACITANCE vs, COLLECTOR TQ BASE VOLTAGE
vs. AMBIENT TEMPERATURE INPUT CAPACITANCE vs. EMITTER TO BASE VOLTAGE
1000 . 2
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NEC 2SC2570A

INSERTION POWER GAIN, MAG INSERTION POWER GAIN, MAG
vs. FREQUENCY vs, FREQUENCY
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Remark The graphs indicate nominal characteristics.
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NEC 25C2570A

PACKAGE DIMENSIONS

T0-92 (UNIT: mm)

5.2 MAX.

5.5 MAX.

o ——
— =
.
'fj _'____
Tk
e
|en
12.7 MIN

J
———
=

| |

m

1.77 MAX.

4.2 MAX.

PIN CONNECTIONS

1. Base ElAJ : SC-43B
2. Emitter JEDEC: TO-92
3. Collector |EC : PA33

6 Data Sheet PU10207EJ01V0DS



NEC 2SC2570A

* The information in this document is current as of April, 2003. The information is subject to change
without notice. For actual design-in, refer to the latest publications of NEC's data sheets or data
books, etc., for the most up-to-date specifications of NEC semiconductor products. Not all products
andfor types are available in every country. Please check with an NEC sales representative for
availability and additional information.

* No part of this document may be copied or reproduced in any form or by any means without prior
written consent of NEC. NEC assumes ho responsibility for any errors that may appear in this document.

* NEC does not assume any liability for infringement of patents, copyrights or other intellectual property rights of
third parties by or arising from the use of NEC semiconductor products listed in this document or any other
liability atising frem the use of such praducts. No license, express, implied or otherwise, is granted under any
patents, copyrights or other intellectual property rights of NEC or others.

* Descriptions of circuits, software and other related information in this document are provided for illustrative
purposes in semiconductor product operation and application examples. The incarporation of these
circuits, software and informatien in the design of customer's equipment shall be done under the full
responsibility of customer. NEC assumes no responsibility for any Iosses incurred by customers or third
parties arising from the use of these circuits, software and information.

* While NEC endeavours to enhance the quality, reliability and safety of NEC semiconductor products, customers
agree and acknowledge that the possibility of defects thereof cannot be eliminated entirely. Ta minimize
risks of damage to property or injury (including death) to persons arising from defects in NEC
semiconductor products, customers must incorporate sufficient safety measures in their design, such as
redundancy, fire-containment, and anti-failure features.

* NEC semiconductor praducts are classified into the following three quality grades:

"Standard”, "Special” and "Specific". The "Specific" quality grade applies only to semiconductor products

developed based on a customer-designated "guality assurance program” for a specific application. The

recommended appfications of a semiconductor product depend on its quality grade, as indicated below.

Customers must check the quality grade of each semiconductor product before using it in a particular

application.

"Standard": Computers, office equipment, communications equipment, test and measurement equipment, audio
and visual equipment, home electronic appliances, machine tools, personal electronic equipment
and industrial robots

"Special™: Transportation equipment (automebiles, trains, ships, etc.), traffic control systems, anti-disaster
systems, anti-crime systems, safety equipment and medical equipment (not specifically designed
for life support)

"Specific": Aircrafl, aerospace eguipment, submersible repeaters, nuclear reactor control systems, life
support systems and medical equipment for life support, etc.

The quality grade of NEC semiconductor products is "Standard” unless otherwise expressiy specified in NEC's
data sheets or data books, etc. If customers wish to use NEC semiconductor products in applications not
intended by NEC, they must contact an NEC sales representative in advance to determine NEC's willingness
{o support a given application.

{Note)

(1} "NEC" as used in this statement means NEC Corporation, NEC Compound Semiconductor Devices, Ltd.

and also includes its majority-owned subsidiaries.

{2) "NEC semiconductor products® means any semiconductor product develaped or manufactured by or for

NEC (as defined above).

MB8E 00.4-011D
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NEC

2SC2570A

» For further information, please contact

NEC Compound Semiconductor Devices, Ltd.
5th Sales Group, Sales Division TEL: +81-44-435-1588 FAX: +81-44-435-1579 E-mail: salesinfo@csd-nec.com

NEC Compound Semiconductor Devices Hong Kong Limited
Hong Kong Head Office TEL: +852-3107-7303  FAX: +852-3107-7309 E-mail: ncsd-hk@elhk.nec.com.hk
Taipei Branch Office TEL: +886-2-8712-0478 FAX. +886-2-2545-3859
¥area Branch Office TEL: +82-2-568-2120 FAX: +82-2-558-5209

NEC Electronics (Europe) GmbH  hitp:/iwww.ee.nec.de/
TEL: +49-211-6503-01 FAX: +49-211-6503-487

California Eastern Laboratories, Inc.  http://www.cel.com/
TEL: +1-408-988-3500 FAX: +1-408-988-0279
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@ MOTOROLA

Low Power Narrowband FM IF

.. .includes oscillator, mixer, limiting amplifier, AFC, gquadrature
discriminator, op/amp, squelch, scan control, and mute switch. The MC3359
is designed to detect narrowband FM signals using a 455 kHz ceramic filter
for use in FM dual conversion communications equipment. The MC3359 is
similar to the MC3357 except that the MC3359 has an additional limiting IF
stage, an AFC output, and an opposite polarity Broadcast Detector. The
MC3359 also requires fewer external parts. For low cost applications
requiring Vo below 6.0 V, the MC3361BP.BD are recommended. For
applicalions requiring a fixed, tuned, ceramic quadrature resonator, use the
MC3357. For applications requiring dual conversion and RSSI, refer to these
devices, MC3335, MC3362 and MC3363.

® Low Drain Current: 3.6 mA (Typical) @ Voo = 6.0 Vde
® Excellent Sensitivity: Input Limiting Voltage —
—3.0dB = 2.0 uV {Typical)
* Low Number of External Parts Required
® For Low Voltage and RSSI, use the MC3371

ORDERING INFORMATION

Order this document by MC3359/D

MC3359

HIGH GAIN
LLOW POWER
FM IF

SEMICONDUCTOR
TECHNICAL DATA

P SUFFIX
PLASTIC PACKAGE
CASE 707

DW SUFFIX
PLASTIC PACKAGE
CASE 751D
(SO-20L)

-+

Operating
Device Temperature Range Package
MC3359DW S0-20L
Ta = —30to +70°C
MC3359P Plastic DIP

Figure 1. Simplified Application in a Scanner Recelver
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Figure 2. Pin Connections and
Functional Block Diagram
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MC3359

MAXIMUM RATINGS (T4 = 25°C, unless otherwise noted)

Rating Pin Symbol Value Unit
Power Supply Voltage 4 Ve (max) 12 Vdc
Oparating Supply Voltage Range 4 Voo 6109 Vdc
Input Voltage (Voo = 6.0 Volts) 8 Vg 1.0 Vrms
Mute Function 16 Vg -07tw12 Vpk
Junction Temperature - Ty 150 °C
Oparating Ambient Temperature Range - Ta -30to+ 70 “C
Storage Temperature Range - Ts1g —B5to+ 150 °C

ELECTRICAL CHARACTERISTICS (Vg =6.0Vde, fp=10.7 MHz, Af = + 3.0 kHZ, finag = 1.0 kHz, 50 2 souree, Ta = 25°C test cirguit
af Figure 3, unless otherwise noted)

Characteristics Min Typ Max Units
Drain Current (Pins 4 and &) Squelch Off - 36 6.0 mA
Squelch On - 5.4 7.0
nput for 20 4B Quieting - 8.0 - uvrms
input for — 3.0 dB Limiting - 20 - pVrms
Mixer Voitage Gain (Pin 18 to Pin 3, Open) - 46 -
Mixer Third Crder Iniercept, 50 € Input - =10 - dBm
Mixer Input Resistance — 36 - k€2
Mixer Input Capacitance - 2.2 - pF
Recovered Audio, Pin 10 450 700 - myrms
(Input Signal 1.0 mVrms}
Detector Center Frequency Slope, Pin 10 - 0.3 = VikHz
AFC Center Slope, Pin 11, Unioaded — 12 - VikHz
Filter Gain (test circuit of Figure 3) 40 51 - dB
Squelch Threshold, Through 10K fo Pin 14 - 0.62 & Vdce
Scan Control Current, Pin 15 Fin 14 - High - 0.01 1.0 I
—Low 20 24 - mA
Mute Switch Impedance Pin 14 - High . 5.0 10 Q
Pin 16 to Ground —Low 1.5 -~ MG

Figure 3. Test Circuit

LT
C 10.245 MHz —
‘ L put
'_‘ID =y o) 107
68 N
o
€ I\— 2 7
Ceramic 220 pF
Filter Audia Gen.
L 1 3
07 Vp—p
muRata @
CFLA43SD ] *
o
Kyocera + 13 { :
KBF4552-20A =
5 14— WA———— Squelch Input
10k
I\ 5 11 —9% Op Amp Output
0 yf 1.0M
Ot uf 10k
{ 7 12 i——w—( Op Amp Inpul
1.GuF
B8k
8 N p—————————=  AFC Duipit
Lp="-.0mk -
Cp=130pF  p—md l '
Rp = 100k 1 | -~ 8 10 Audio Gulput
L2 %IMF 75k o o
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Figure 4. Mixer Voltage Gain
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Figure 5. Limiting IF Frequency Response
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RELATIVE OUTPUT [dB]

FREQUENCY [MHz]

CAPACITANCE [pF)

MC3359

Figure 10. Qutput Components of Signal, Figure 11. Audio Qutput and Total Current
Noise, and Distortion Drain versus Supply Voltage
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Figure 12. L/C Oscillator, Temperature and
Power Supply Sensitivity Figure 13. Op Amp Gain and Phase Response
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CIRCUIT DESCRIPTION

The MC3359 is a low-power FM IF circuit designed
primarily for use in voice—communication scanning receivers.
It is adso finding a place in narrowband data links.

In the typical application {Figure 1), the mixer—oscillator
combination converts the input frequency (10.7 MHz) down
to 455 kHz, where, after external bandpass filtering, most of
the amplification is done. The audio is recovered using a
conventional quadrature FM detector. The absence of an
input signal is indicated by the presence of noise above the
desired audio frequencies. This "noise band” is monitored by
an active filter and a detector. A squelch-trigger circuit
indicates the presence of noise (or a tone) by an output which
can be used to control scanning. At the same time, an
internal switch is operated which can be used to mute the
audio.

APPLICATHONS INFORMATION

The oscillator is an internally biased Colpitts type with the
collector, base, and emitter connections at Pin 4, 1 and 2,
respectively. The crystal is used in fundamental made,
calibrated for parallel resonance at 32 pF load capacitance.
In theory this means that the two capacitors in series should
be 32 pF, but in fact much larger values do not significantly
affect the oscillator fraquency, and provide higher ascillator
output.

The oscillator can also be used in the conventional L/C
Colpitts configuration without loss of mixer conversion gain.
This oscillator is, of course, much more sensitive to voltage
and temperature as shown in Figure 12. Guidelines for
choosing L and C values are given in Figure 14.

The mixer s doubly balanced to reduce spurious
responses. The mixer measurements of Figure 4 and & were
made using an external 50 £2 source and the internal 1.8 k at
Pin 3. Voltage gain curves at several V¢ voltages are shown
in Figure 4. The Third Order Intercept curves of Figure 6 are
shown using the conventional dBm scales. Measured power
gain (with the 530 Q input) is approximately 18 dB but the
useful gain is much higher because the mixer input
impedance is over 3 k(). Most applications will use a 330 ()
10.7 MHz crystal filter ahead of the mixer. For higher
frequencies, the relative mixer gain is given in Figure 8.

Following the mixer, a ceramic bandpass filter is
recommended. The 455 kHz types come in bandwidths from
+2 kHz to + 15 kHz and have input and output impedances of
1.5 k to 2.0 k. For this reason, the Pin & input t¢ the & stage
limiting IF has an internal 1.8 k resistor. The IF has a 3 dB

limiting sensitivity of approximately 100 pV at Pin 5 and a
useful frequency range of about 5 MHz as shown in Figure 5.
The frequency limitation is due to the high resistance values
in the IF, which were necessary to meet the low power
requirement. The output of the limiter is internally connected
to the quadrature detector, including the 10 pF guadrature
capacitor. Only a parallel L/C is needed externally from Pin 8
to Vo . A shunt resistance can be added to widen the peak
separation of the quadrature detector.

The detector output is armplified and buffered to the audio
output, Pin 10, which has an output impedance of
approximately 300 . Pin 9 provides a high impedance (50 k)
point in the output ampiifier for application of a filter or
de—emphasis capacitor. Pin 11 is the AFC output, with high
gain and high output impedance (1 M}. If not needed, it
should be grounded, or it can be connected to Pin 9 to double
the recovered audic. The detector and AFC responses are
shown in Figure 7.

Overall performance of the MC3358 from mixer input to
audio output is shown in Figure 9 and 10. The MC3359 can
also be operated in “single conversion” equipment; i.e., the
mixer can be used as a 455 kHz amplifier. The oscillator is
disabled by connecting Pin 1 to Pin 2. In this mode, the
overall perfermance is identical to the 10.7 MHz results of
Figure 9.

A simple inverting op amp is provided with an output at
Pin 13 providing dc bias (externally) to the input at Pin 12,
which is referred intemally to 2.0 V. A filter can be made with
external impedance elements to discriminate between
frequencies. With an external AM detector, the filtered audio
signal can be checked for the presence of either noise above
the normal audio, or a tang signal.

The open loop response of this op amp is given in
Figure13. Bandpass filter design information is provided in
Figure 15.

Alow bias to Pin 14 sets up the squelch-trigger circuit so
that Pin 15 is high, a source of at least 2.0 mA, and the audio
mute (Pin 16) is open—circuit. If Pin 14 is raised to 0.7 V by
the noise or tone detector, Pin 15 becomes open circuit and
Pin 16 is internally short circuited to ground. There is no
hysteresis. Audieo muting is accomplished by connecting Pin
16 to a high-impedance ground-reference point in the audio
path between Pin 10 and the audio amplifier. No dc voltage is
needed, in fact it is not desirable because audio “thump”
weuld result during the muting function. Signal swing greater
than 0.7 V below ground on Pin 16 should be avoided.
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OUTLINE DIMENSIONS
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Motorola reserves the right to make changes without further notice to any products herein. Moterola makes ne warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Molorola assume any fiability arising out of the application or use of any product or circuit, and
specifically disclaims any and all liahility, including without fimitation consequential erincidental damages. “Typical® parameters which may be provided in Motorola
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Phillps Samiconductors

Double-balanced mixer and oscillator

DESCRIPTION

The NE/SABD24A is a low-power VHF
monolithic double-balanced mixer with
input amplifier, on-board oscilkator, and
voltage regulalor. It is intended for high
psrformanca, low power communication
systems. The guarantead paramaters of
the SABO2A make this device
particularly wall suited for cellular radio
applications. The mixer is g *Gilbert
cel” multiplier configuration which
typically provides 18¢B of gain at
45MHz. The oscillator will operale to
R200MH2. It can be configured as a
crystal osciliator, & tuned tank osciltator,
or a buffer for an extarnal LO. For
higher frequencies tha LO input may be
exiernally driven. The noise figure at
45MHz is typically less than 5dB. The
gain, intercept performance, low-power
and noise characierislics make the
NE/SAB02A a superior choice tor high-
performance battary aperated
equipment. It is available in an 8-lsad
dual in-line plastic package and an
8-lead SO (surface-mount miniature
package).

FEATURES
*Low current consumption: 2.4mA
typical

®Excellent noise figure: «4.7dB typical
al 45MHz

*High aperating trequency
oExcallent galn, intercept and sensitivity

#Low external pans count; suitable for
crystal/ceramic fitters

*SABO2A meets cellular radic
specifications

APPLICATIONS
*Callular radic mixer/oscillator

*Portable radio

SVHF transceivers

®RF data links

sHFAHF fraquancy conversion
sinstrumantation frequency conversion
#Broadband LANs

Product specification

NE/SA602A

PIN CONFIGURATION

F, D and N Packages

Wy | 1] 18| ver

g 2| 7] osce

anD | 3| | ¢ | oney
OUTy n n ouTy

ORDERING INFORMATION
DESCRIPTION TEMPERATURE RANGE ORDER CODE
8P Plastic DIP 010 +70°C NEGO2AN '
8-Pin Plasuic SO (Surface-maunt) 0 +70°C NEGOZAD
8-Pin Cerdip Gt +70°C NEBO2AFE
8-Pin Piastic DIP =40 to +85°C SABD2AN
8-Pin Plaslic SO (Surface-mount) =40 to +85°C SAB02AD
8-Pin Cerdip —40 to +85°C SAGOZAFE

M 711032k 0083115 908 W

April 1990 185
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BLOCK DIAGRAM
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Philips Semiconductors Product specification
Double-balanced mixer and oscillator NE/SAB02A
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER RATING URNITS
Vee Maximum operabng voltage 8 v
Tare | Storage temperature range ~£5 10 +150 °c
Ta Operatng ambient temperatura range NEG02A Q1o +70 on
SABD2A 40 1o +85 °c
8a Thermalimpedance D package 0 G
N package 75 °CW
AC/DC ELECTRICAL CHARACTERISTICS Vec = +6Y, Ta = 25°C; unless otherwise statad
LIMITE
SYMBOL PARAMETER TEST CONDITIONS NE/SAGO2A UNITS
MiIK TYP MAX
Veo Power supply vollage range 45 8.0 v
DC current drain 24 28 mA
fine Input signal frequency 500 MHz
fosc QOsdlllator irequency 200 MHz
Noise figura at 48MHz 5.0 55 dB
Third-grder intercapt point AFw= -4sdam:f:_=££wm -13 -15 § dBm
Conversion gam at 45MHz 14 7 dB
An AF wput resistance 1.5 kD2
Cw AF input capacitance 3 <X 1 pF
Mixer outpul resistance {(Pind or 5) 1.5 [114]
DESCRIPTION QF OPERATION provided the desipner understands certaincon-  blocking capacitor, Extemnal LO should be at

The NE/SAG02A 15 a Gilbart cell, an osciliator/
bufter, and a temperature compensated bias
network as shownin e equivalentcircuit. The
Gilbert call is a differential amplifier (Pins 1 and
2}y which drives a balanced switching call. The
difterentialinput stage provides gain and deter-
mines the noise figure and signal handiing per-
formance of the system.

The NE/SAG02A is designed for opimum iow
power parformance. When used with the
SAB04as a 45MHz celuiar radiu second IF and
demodulator, tha SABD2A is capable of
receiving —-119dBm signals with a 12dB S/N
ratio. Third—order interceptis typically —13dBm
(that is approximately +5dBm output intercapt
because of the RF gain). Tha system designer
mustbe sognizant of this large signal fimitatron.
When designing LANs or other closed systems
where bansmission levels are high, and
small-signal or signal-to—noiss issues are not
critical, the input ko the NEGOZA should be
appropriately scaled.

Basides excallent iow power perfarmance well
into VHF, the NE/SAB02A is designed to be
flexible. Thamnput, RF mixer output and oscilla-
1o pons can support a variety of configuratians

BB ?11032L 0083120 Skhk

straints, which will be explained here.

The RF inputs (Pins 1 and 2) are biased intar-
nally. They are symmetncal. The equivalent
AC input impedance is epproximately 1.5k ||
ApF through 50MHz. Pns 1 and 2 can be used
interchangeably, but ey shauld not be DC
biased externally. Figure 3 shows three typica!
input configurations.

The mixer outputs (Fins 4 and 5) are alsc
imernally biased. Each cutput is connected to
the intsrnal positive supply by & 1.5k resistor.
This permits direc! output termination yet
allows for balanced output as well. Figure 4
shows three single andad output configurations
and a balanced output.

The osdllator is capable of sustaining
oscillation beyond 200MHZ in crystal or tuned
tank configurations.  The upper limit of
opsraton is determined by tank Q" and
required dnve levats. The higher the *Q" of the
1ank or the smaller the required driva, the higher
the permissible oscillaton frequency. it the
required LO is beyond oscillation lintits, or the
systemn calts for an external LO, the external
signal can be injected at Pin & through a DC

- 187

Joast 200mVp.p.

Figure & shows several proven osclliator
crreuits.  Figure 5a is gppropriate for cefiular
radio. As shown, an ovenorne mode of
operationis utiized. Capacitor C3 andinducior
L1 suppresz osciiabon at the crystal
fundamental frequency, In the fundamantal
made, the suppression network |s omitted,

Figure 6 shows a Colpilts varactor tuned tank
osdillatr suitable for synthesizer-conbolled
applicabons, It isimportant to buffer the output
of this circuit to assure that switching spikes
from the first counter or prescaler do notend up
in the osdliiator spectrum. The dual-gate
MOSFET provides opbmum isalation with fow
current.  The FET offers good isolmtion,
simphicity, and low current, while the bipolar
transistors provide the simple solution for
non-critcal applications. The resistive divider
inthe emitertollowar aircuit shotld be chosen
te provide the minimum input signal which will
assure comact eystam aperation.

When operated above 100MHz, the oscillator
may not start if the O of the tank is too low. A
22k(resistor from Pin 7 to ground will increase
the DC bias currens of the oscillator transistar,




Philips Semiconductors Product specification
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This improves the AC operating characteristic  tostart. A 22k{2resistor will not upsetthe other  resistance valuas should be avoided.
of the transistor and should help the oscilialor DC biasing intemal tn the device, but smallet

0.5 1 1.3uH =
L x2pF =

S.5uH r:ﬁ'-r;.; (S T34545MiHz THIRD OVERTONE CRYSTAL
vee = nf 100F
BMF R =  wonf £ | B
T I e (81 [77) e [
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Figure 1. Test Configuration
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Figure 2. Equivaient Circuit
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Product specification

Double-balanced mixer and oscillator NE/SAG02A
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Figure 3. Input Configurstion
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Product spacification

Double-balanced mixer and oscillator

NE/SA602A

L1 X ~—
Moo T LT i T
I.._m-n._)|_._ == xm pL T Y 4
= .—)H o 3 = = -T- =
f
oo m o T O e O e 5 rL malilie s

SRNNLI PP g -

Tarnng

| ECTE R - 10 D I 55 R O 1

ToRWis

& Colpitts Crystsl Ostilistor
; . b. Colpitls LXC Tank Oscillster

Flgure 5. Oscltiator Circults

b e P [a]

TeatthiA

€. Harbey L/ Tenk Osciliner

S8y
T —C .8V
J.. 10pF 1 J.
o.topf DAF
— J\ 1_—: ::E
g f
o -
E 7] 10
M BUFFER
P FEET
g L
1000pE T~
g iRl i
a.oe,mET )
OR EQUIVALENT
= 2 T

lll—)

L Q.0F

TR g

Flgure . Colpitts Oscillator Suitabie for Synthesizer Applications and Typlcal Butiars

M 711082k 0083123 275 m "




s 7110826 0083124 101 WA

Philips Semiconductors

Product specification

Double-balanced mixer and oscillator

NE/SA602A
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Philips Semiconductors Product spacification

Double-balanced mixer and oscillator NE/SA602A
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