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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’t contact

directly, because of location or distant morc than contract. It necessary to have a repeater.
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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 25C2570A is designed for use in Low Noise Amplifier of VHF and UHF satges.

FEATURES

» Low noise and high gain :NF =1.5dB TYP., Ga =8dB TYP. @ Vece =10V, lc =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
25C2570A 500 pecs (Non rael} * 18 mm wide radial taping
25C2570A-T 2.5 kpcs/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 Symbol Ratings Unit
Collector to Base Voltage Veceo 25 vV
Collector to Emitter Voltage Vceo 12 v
Emitter to Base Voltage Vero 30 v
Caliector Current le 70 mA
Total Power Dissipation Proc™™ 800 mw
Junction Temperature T: 150 “C
Storage Temperature Tetg -85 ta +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 |atest version.

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

Document No. PU10207EJO1V0DS (ist edition)
(Previous No. P10404EJ3v0DS00)

Pate Pubtished April 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 leeo (Ve =10V, [ = 0mA - - 1.0 LA
Emitter Cut-off Current leso (Ve =1.0V, lc =0 mA - - 1.0 LA
DC Current Gain hre™™" [Vee =10V, Ic = 20 mA 40 - 200 -
RF Characteristics
Gain Bandwidth Product fr Vee = 10V, Ic = 20 mA - 5.0 - GHz
Insertion Power Gain |Sztel® [Vee = 10V, Ic = 20 mA, f= 1 GHz 8 10 - dB
Noise Figure NF Vee= 10V, le =5mA, f=1 GHz - 1.5 3.0 dB
Output Capacitance Cao™? [WVer =10V, IE=0mA, =1 MHz - 0.7 0.9 pF
Maximum Available Power Gain MAG |Vee=10V, ic=20mA, f=1 GHz - 1.5 - 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 TO BASE VOLTAGE
vs. AMBIENT TEMPERATURE INPUT CAPACITANCE vs. EMITTER TO BASE VOLTAGE
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2S5C2570A

INSERTION POWER GAIN, MAG
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.

—
——=
.
'fj _'____
Tk
[t
|en
12.7 MIN

J
.
m]

|

m

1.77 MAX.

4.2 MAX.

PIN CONNECTIONS

1. Base EIAl :5C-43B
2. Emitter JEDEC: TO-92
3. Collector IEC . PA33

6 Data Sheet PL10207EJ01VODS



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, gtc., 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 no 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 arising from the use of such products. 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 incorporation of these
circuits, software and information in the design of customer's equipment shall be done under the full
responsibility of customer. NEC assumes no responsibility for any losses 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. To 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 products are classified into the following three gquality 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 applications 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 (automobiles, trains, ships, etc.), traffic control systems, anti-disaster
systems, anti-crime systems, safety equipment and medical equipment (not specifically designed
for life support)

"Specific": Aircraft, aerospace equipment, 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 expressly 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 ¢ontact an NEC sales representative in advance to determine NEC's willingness
to 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 developed or manufactured by or for

NEC (as defined above).

MBE 00.4-011D
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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 Limitad

Hong Kong Head Office  TEL: +852-3107-7303 FAX: +852-3107-7309 E-mail: ncsd-hk@elhk.nec.com.hk
Taipei Branch Office TEL: +8B6-2-87%2-0478 FAX. +886-2-2545-3859

Karea 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, iInc.  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 {F
stage, an AFC output, and an opposite polarity Broadcast Detector. The
MC3359 also requires fewer external parts. For low cost applications
requiring VCC 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) @ Vo = 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

Operating
Device Temperature Range Package
MC3359DW 80-20L
Ta =-30t0+70°C
MC3359P Plastic DIP

Figure 1. Simplified Application in a Scanner Receiver
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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 (Vo 2 6.0 Volts) 8 Vg 1.0 Vrms
Mute Function 16 Vg -0Ttc12 Vpk
Junction Temperature - Ty 150 °C
Oparating Ambient Temperature Range - Ta —30to+ 70 “C
Storage Temperature Range - Ts1g —65to+ 150 °C

ELECTRICAL CHARACTERISTICS (Vo =6.0Vde, fg=10.7 MHz, AT = + 3.0 kHz, finad = 1.0 kHz, 50 €2 source, Ta = 25°C test circuit
of Figure 3, unless otherwise noted)

Characteristics Min Typ Max Units
Drain Current (Pins 4 and 8) Squelch Off - s 6.0 mA
Squelch On - 5.4 7.0
nput for 20 dB Quieting - 8.0 - puvrms
input for — 3.0 dB Limiting - 20 - pVrms
Mixer Voltage Gain (Pin 18 10 Pin 3, Open) - 46 -
Mixar Third Crder Intercept, 50 €} Input - -10 - dBm
Mixer Input Resistance - 3.6 - k€2
Mixer Input Capacitance - 22 - 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 Threshald, Through 10K io Pin 14 - 0.62 - Vdc
Scan Control Current, Pin 15 Pin 14 - High - 0.01 1.0 LA
—Low 20 24 - mA,
Mute Switch Impedance Pin 14 - High - 5.0 10 Q
Pin 16 to Graund — Low 1.5 - M0

Figure 3. Test Circuit

Voo
O 10.245 MHz -
‘ 0" ps put
'_‘ID TN 0) 107
&8 c
o
€ I\— 2 17
Ceramic 220pF
Filter Audia Gen.
L 1 13
07 Vpp
muRala @
CFLA43SD ] *
o
Kyocera + 15 { :
KBF4552-20A =
5 14— WA——m=< Squelch Input
10k
I\ 5 11 —9% Op Amp Oulput
0 yf 1.0M
Ot uf 10k
{ 7 12 i——w—( Op Amp Inpul
1.GuF
B b
8 N p—————————>= AFCOupt
Lp="-.0mk -
Cp=130pF  p—md l !
Rp = 100k 1 | -~ 8 10 Audio Oulput
L2 %IMF 75k o o

2 MOTOROLA ANALOG IC DEVICE DATA



MC3359

Figure 4. Mixer Voltage Gain
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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 also finding & place in narrowband data links.

In the typical application (Figure 1), the mixer—oscillator
combination converts the input frequency (10.7 MHz) down
o 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 osciltator 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 mode,
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 oscillator
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 is 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 50 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 5 input to 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 freguency 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 quadrature
capacitor. Only a parallel L/C is needed externally from Pin 8
to VCC. A shunt resistance can be added to widen the peak
separation of the quadrature detector.

The detector output is amplified and buffered to the audio
output, Pin 10, which has an output impedance of
approximately 300 Q. 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 MC3359 from mixer input fo
audio output is shown in Figure 9 and 10. The MC3358 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 performance is identical to the 10.7 MHz results of
Figure 8.

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 internally 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 tone signal.

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

A low 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. Audio 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”
would 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

P SUFFIX
PLASTIC PACKAGE
CASE 707-02
ISSUEC

NOTES:

1 POSITIONAL TOLERANCE OF LEADS (0),
AN AaN0 r"1 _ SHALE BE WITHN 0 25 {0.010) AT MAXIMLUM
1; ; MATZRIAL CONDITICN, IN RELATICN TO

SEATING PLANE AND EACH OTHER.
B 2. DIMENSION | T CENTER OF LEADS WHEN
01 ¥ FORMED PARALLEL.

|[*RTEVATRTRYRPRY l.,l 3 DIMEKSION B DOES NOT INCLUDE MOLD
FLASH

e A ] MILLIMETERS INCHES

MBC | MaX | MIN ] mAX
2e22 | 2ae | GTS | 09fs
510 | 5680 | 024D [ 0.260
3.56 4.57 | 014D | ¢180
036 | 0.56 | 0.014 | 0.022
127 | _1.78 | 0.055 | 0.070
2.54 BSC 0100 BSC
102 | 152 | 0,040 | 0,060
020 | 230 | oooe | ooz
2.92 343 | 0115 | 0435
752 BSC 0.300BSC
oo ] 1se 9= 15°
051 | 102 [ o.o2e | c.o40

=4
=

z;rahlm'ﬂnﬂﬂ)i

DW SUFFIX
PLASTIC PACKAGE
CASE 7561D-04
{SO--20L)

ISSUEE NOTES

1 DIMENSIONING AND TOLERANCING PER

1 ANSI Y14 5M 1982
x 2 CONTROL.ING DIMENSIOM: MILLIAETER
3. DIMENSIONS A AND B OO NOT INCLUDE
MOLD PROTRUSION.
-B-| 1x P 4 MAXIMUM MOLO PROTRUSION 0.150

- {0 008) PER SIDE.
& B EEICY 5 DIMENSION D DOES NOT INCLUDE
DAMBAR PRAOTRUSION. ALLOWAELE
‘"HHHEHHBHHE" DAMBAR PROTRUSION SHALL BE 0 13
{0025} TOTAL IN EXCESS OF D DIMENSION
AT MAXIMUM MATERIAL CONDITION.

20x O MILLIMETERS INCHES
[@lovo @[]+ ©]B 6] [ D[ MIN | MAX | WN | MAX |

1265 | 1295 [ 0.489 [ 0.510

743 | 780 | 0202 | 0388
i \ 41 R K457

L c

_T_ 1 SEATING %':! L;? g

T [T} PLANE

K

=2
=

235 265 | 0.093 | D104
0.3% 048 | 0.014 | 0.019
0.50 090 | 0,020 | 0.035
1.27 BSC 0.050 BSC
0.29 032 | 0.010 | g.012
0.18 T23 | 0.004 | 0.008
0 7e a° i°
10.05 | 10.55 § 0.385 | 0415
0.2 075 | 0.000 | 0.020

o (T[> &1 |7 {3 ma |

-] le—uwx G

MOTOROLA ANALOG IC DEVICE DATA




MC3359

Malorala reserves the right to make changes without further notice to any products herein. Maotarala makes no warranty, representation or guarantee regarding
the suitability of its praducts 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 liability, including without limitation consequential or incidental damages. “Typical” parameters which may be providedin Motorola
data sheets and/or specifications can and do vary in different applications and actual perforrnance may vary aver time. Alloperating parameters, including “Typicals”
must be validated for each custamer application by customer’s technical experts. Motarola does not convey any licanse under its patent rights nor the rghts of
others. Motorala products are not designed, intended, or autherized for use as components in systems intended for surgical implant into the body, or other
applications intended to support or sustain life, or for any other application in whic the failure of the Motorola product could create a situation where personal injury
or death may occur. Should Buyer purchase or use Motargla products for any such unintended or unauthorized application, Buyer shallindemnify and hotd Motorola
and its officers, employees, subsidiaries, affiliates, and disiributors harmless against all daims, costs, damages, and expenses, and reasonable attomey fees
anising out of, directly or indirecily, any claim of persanal injury or death asscciated with such unintended or unauthorized use, even if such claim allages that
Motorola was negligent regarding the design or manufacture of the part. Matorola and @ are registered frademarks of Molorola, Inc. Matorala, Inc. is an Equal
Opporunity/Affirmative Action Employer

How to reach us:
USAJEUROPE/Locatlons Not Listed: Motorola Literature Distrioution; JAPAN: Nippon Motorola Lid ; Talsumi-SPD-JLOC, 6F Seibu—Butsuryu-Center,

P.O. Box 20912; Phoenix, Arizona BS036. 1-B00-441-2447 or 602-303-5454 3-14-2 Tatsumni Koto-Ku, Tokyo 135, Japan. 03-81-3521-8315

MFAX: RMFAXO@emait.sps.mot.com - TOUCHTONE 602-244~8609 ASIAJPACIFIC: Motorola Semicanductors HK Ltd.; 8B Tai Ping Industrial Park,
INTERNET: hitp://Design—NET.com 51 Ting Kok Road, Tai Po, M.T., Hong Kong. 852-26629258

@ MOTOROLA - ——

W0 A



Phillps Samiconductors

Double-balanced mixer and oscillator

DESCRIPTION

The NE/SABD2A is a low-power VHF
monolithic double-balanced mixer with
input emplifier, on-board oscillator, and
voltage regulalor. 1 is intended for high
performance, low power communication
systems. The guarantead paramaters of
tha SAG02A maka this device
paricularly well suited for cellular radio
applications. The mixer is g *Gilbert
cal” muhiplier configuration which
typically provides 18¢B of gain at
45MHz. The oscillator will operate to
200MHz. It can be configured as a
crystal osciliator, a tuned tank osciltator,
or a butier for an external LO. For
higher frequencies tha LO input may e
exiernally driven. The noise figure at
45MHz is typically lass than 5dB. The
gain, intercept performance, low-power
and noise characierislics make the
NE/SAGO2A a superior choice tor high-
perfarmance battery aperated
equipment. It is available in an 8-lead
dual in-line plastic package and an
8-lead SO (sudace-mount miniature
package).

FEATURES
*Low current consumption: 2.4mA
typical

#Excallent noise figure: <4.7dB typical
a1 45MHz

*High aperating frequency
*Excallent gain, intercept and sensitivity

#_ow external pans count; suftable tor
crystal/ceramic fitters

®5SAG02A meats collular radio
specifications

APPLICATIONS
*Callular radic mixerfoscillator

ePonable radio

8VHF transceivers

SRF data links

SHFAHF frequency conversion
sinstrumantation frequency conversion
#*Broagband LANs

Product specification

NE/SA602A

PIN CONFIGURATION

F, D and N Packapes

My | 1] I8 | ver

g | 2] 7] oscg

aND | 4| | ¢ | oncy
OUty n u oty

ORDERING INFORMATION
DESCRIPTION TEMPERATURE RANGE ORDER CODE
&Pin Plashc DIP 01 +70°C NEBO2AN '
&-Pin Plasuc SO (Surface-mount) 0 +70°C NEGQ2AD
8-Pin Cardip 0o +70°C NEBO2AFE
8-Pin Piastic DIP =40 10 +85°C SABD2AN
B-Pin Plasiic SO (Surface-mount) =40 to +85°C SAB02AD
8-Pin Cardip —40 to +85°C SABOZAFE
Hm 711082k 0083114 H02 WM
April 1980 188
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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 UNITS
Vee Maxmum operabng vottage 8 v
Teig |} Storage wemperature range 6510 +150 °c
Ta Cperating ambient temperatura range NES02A Q1o +70 on
SAGD2A =40 o +85 °c
[T Thermal impedance D package 1] °cw
N package 75 °Crw
AC/DC ELECTRICAL CHARACTERISTICS Vec = +6Y, T4 = 25°C; unless otherwise stated
LMITE
SYMBOL PARAMETER TEST CONDITIONS NE/SAG02A UNITS
MiIK TYP MAX
Veo Power supply vollage range 45 8.0 v
DC currant drain 24 28 mdh,
fine Input signal requency 500 MHz
fosc Osdlllator irequency 200 MHz
Noise figura at 48MH2 5.0 55 dB
Third-order intsrcept pownt e vovd -13 | -15 | oém
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 OF OPERATION
The NE/SAG0ZA 15 a Gilbart call, sn osciliator/
butter, and a emperature compensated bias
network as shownin the equivalent cirouil. The
Gilbert call is a ditferential amplifier (Pins 1 and
2}y which drives a balanced switching call. The
diflerential input stage provides gain and deter-
mines the noise figure end signal handiing per-
formance of the system.

The NE/SAS02A is designed lor optimum low
power parformance. When used with the
SAB04as a 45MHZz celuiar radio second IF and
democulator, the SAB02A is capable of
receiving —119dBm signals with a 12dB S/N
ratio. Third-order inwercept is typically —13dBm
{that is approximately +5dBm output intereapt
becausa of the RF gain). The system designer
mustbe sognizant of this large signal fimitatron.
When designing LANs or other closed systemns
where bansmission levels are high, and
small-sipnal or signal-o-noss issUss arg not
critical, the input © the NEGD2A should be
approprialely scaled,

Besides excallent iow power perfarmance well
into VHF, the NE/SAS02A is designed to be
flexible. Tha mnput, RF mixer output and oscilla-
1o pons can support a variety of configurations

B 711032k 0083120 Skb

provided the designer understands certain con-
straints, which wlll be explained hers.

The RF inputs (Pins 1 and 2) are biased inter-
nally. They are symmetncal. The equivalent
AC nput impadence is epproxmately 1.5k ||
ApF threugh S50MHz. Pne 1 and 2 can be used
interchangeably, but wthey shauld not be DG
biased externally. Figure 3 shows three typical
input configurations.

The mixer outputs {Ping 4 and 5) are alsc
interrally biased. Each output is connected to
the insmal pasitive supply by a 1.5kQ resistor.
This permits direc! output terminetion yet
allows for balanced output as well. Figure 4
shows three single anded output configurations
and a balanced output.

The osdllaior is capable of sustaining
oscillation beyond 200MHZz in crystal or tuned
tank confgurations.  The upper limit of
operaton 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 parmigsible oscillakon frequency. it the
required LO is beyond oscillation limis, or the
system calis for an external LD, the extemal
signal can be injected at Pin & through a DC

- 187

biocking capacitor, Extamal LO should be at
Jeast 200mVp_p.

Figure & shows several proven osciliaor
arcns. Figure 5a i 2ppropriate for celiular
radio. As shown, an ovenone mode of
operation is utiiized. Capacitor £3 andinducior
L1 suppresz oscihaton at the crystal
fundamental frequency, In the fundamental
made, the suppression network ls omitted,

Figure 6 shows a Colplits varactor tuned ank
osdllator suitable for synthesizer-conbolied
applicabons, [t isimpartant to buffer the output
of this circuit to assure that switching splkes
from the first counter or prescaler do not end up
in the oscliiafor spectrum. The dual-gate
MOSFET provides opbmum isalation with low
current. The FET offers good isclation,
simpliaaty, and low current, while the bipolar
transislors provide the simple solution for
non-critical applications. The resistive divider
in the emitiertollowar arcuit shoukd be chosen
to provide the minimum input signal which witl
ASEUNe COMect eysiam aparation.

When operated above 100MHz, the oscillator
may rot start if the Q of the tank is too low. A
22k} resistor from Pin 7 to ground will ncrease
the DC bias currens of the oscillator transistar,
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This improves the AC operating characteristic  tostart. A 22k{2resistorwill notupsetthe other  resistance valuas should be avoided.
of the transistor and should help the oscilialor DC biasing intemal tn the device, but smallet

0.5 1.3H =
L =pF =

S.5uH r:ﬁ"-rg_; (S T34545MHz THAD OVERTONE CRYSTAL
vee = nf i
L o = woeF = | "
T I e [0 (7] e [F

Il

1S0pF
) 5024 ‘&‘?‘ gf OUTPUT
330pF
120pF L

T 271 L] 3 |
T |
INPFUT @"‘1_" T 0.20% 10 0283IH i

} zapr

LI 1nF

Figure 1. Test Configuration
? Yoo

1% ‘l 1.5h

Rl

I—AA-t—g
=
&
l

Euk 1
SR

Figure 2. Equivajent Circuit
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Product specification

Double-balanced mixer and oscillator NE/SAB602A
D ) -
D -
) 2] il 2]
ey @}4 {x ?HF_LJ ?
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& SingheErvded Jurned input % :'rlﬁoe ‘lmﬂ(Fo;';dm" T Single-Ended Urviuned put

Figure 3. Input Configurstion
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Figure 2, Outpul Configuration
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Product specification

Double-balanced mixer and oscillator

NE/SAG02A
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Double-balanced mixer and oscillator

NE/SA602A
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