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a1 Q Bounin CRYSTAL Baufiu 1 dhusarwniemansfuss CRYSTAL OSCILLATOR

CIRCUIT R9/ndn LC OSCILLATOR CIRCUIT

HetiuSadiosld QUARTZ CRYSTAL u114v12935 OSCILLATOR 892429
OSCILLATOR Uisnauavuﬁquﬁlﬁu ACTIVE DEVICE uay PASSIVE DEVICE %c
ﬁouwﬁqansuwuﬁﬁbu CRYSTAL iauRINToNITNASAUTENDUATY 9 Kadl

1. a2 uf U S OSCILLATE

2. 5m?1n13tuéuum11uﬁﬁaqmugﬂwﬁq 4|

3. sHuuee NOISE # OUTPUT

4. HARMONIC a*

5. SIDE BAND SIGNAL LEVEL #1un1zds

insunfiuAa CRYSTAL avfiiuedi Sudnishawairavoenisnbnarub
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CIRCUIT Hv SERIES RESONANT uwSa PARALLEL RESONANT Snfiau a1nguﬁ
3.1 udmefly EQUIVALENT CIRCUIT ua¥ CHANGE OF REACTANCE WITH

FREQUENCY
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g 1
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L E : ‘
Corm G
n -iX
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‘{ﬂ'ﬂ 3.1 U&MINY EQUIVALENT CIRCUIT AND CHANGE OF

REACTANCE WITH FREQUENCY

Mode of

f,MHz oscillation L C,.pF C.fF Q
' 1.0 Fundamental 250 4.0 9.0 65,000
2.0 Fundamental 70 3.5 10 . 110,000
5.0 Fundamental 15 6.0 24 85,000
10.0 Fundamental 12 6.0 24 50,000
20.0 Fundamental 12 6.0 24 25,000
450 3d overtone 25 5.0 1.5 90,000
100.0 Sth overtone 40 5.0 0.3 130,000

Source: Courtesy of Savoy Electronics, Inc.

f7919N 3.1 uﬁﬂﬂﬁ’lﬂ']?ﬂﬁsﬁ'\ﬂﬂi)\‘Jﬂ’)’]llﬁ'\'ﬂﬂ']‘ll ro 93 CRYSTAL
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€ w¥fu THREE HOLDER TYPES.

%uawnzuﬁ_s.s a¥1¥ CRYSTAL m uvu TUNED CIRCUIT $e1¥1unqs
OSCILLATE mauhifinénoanuifiuat i uBeuld dntiont fo1iidar1ubfBosn1sun
ST oudutAusEuam + 5 - 10% wovaaubii By Sannasu¥uh TC RINn249%9y
A1 RESISTANCE EQUIVALENT Ri/R1 mgussum 500 814 RF CURRENT ‘tuna
NI CRYSTAL #etAunin 10 mA w23z L RnnauYoundia CRYSTAL lﬁuLM91ﬁ
A NBRES 9L UReululd LwseBiunshoel RE CURRENT #fau#a CRYSTAL UTEnAm

101w 10 mA uasf

Avo 1

Ay (loop) = 10 tm Haarnn2985 OSCILLATE 1hadnesruubie

Av(loop) = - Ayp-Cl1/C2
ct1/c2
unh C1 > Cz
Cy = 10 Gy

nwmnﬁuu&mnawuﬁﬁugwu ( FUNDAMENTAL MODE OSCILLATOR)

mafl Usznouddy Y101 - Y112 uwdausdi8ondoeln Kuavasuoy Qq02,
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0.1 0.2 03 040506 08 1 2 3 4 5 678910

Frequency, MHz

19 3.2 mTulfasuwlasAaipnumuny o SNUADU0 FUNDAMENTAL
N

%Sy THREE HOLDER TYPES

0

i 3.3 1% CRYSTAL 3unu TUNED CIRCUIT
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OUTPUT LEVEL wovmawfiflun EMITTER wow Q102 MPS 9426 ldusenm 1.2
VP-P ﬁwmwmnsgnuﬁhwu C166 ‘luis PHASE MODULATOR %cast%u CARRIER

FREQUENCY solU
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v ,
SANNITLUUL ASDIRIUUUL WL BN V19BN
4.1 av’sifoulws (Phase shift network)

0 13 [ [l
Tuszuunsueat adul et wd vioniyudnfagiomn g weiliu ABuw N

BUIALAL A TNDAST asgnﬁaut%wiﬂiuaoasmﬁautWﬁ (Phase Shift Network)

’
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TN
' NRNTNNADY
+* b :./
GENERAL ‘
Frequency Range 150—&50 MHz
, Channel Capahility. 12 Channel
Operati;g Temgératupe. -30 C to 460 C
Antenné- !mpedgncéi 50 .ohms
Input, Voltage 2207240 VAC 50 or 60 Hz +/-10 %
13.8 VDC +/-10 % (Emersgency)
TRANSMITTER
' RF Output Power 10 W. ar 12 W.
. Frequency Stebility . +/-0,0005 % for temperature range of -30 C to
+60 C
Modulation Phase Modulation
Modulation Deviation +/-5 KHz (100 % modulstion reference st 1 KHz)
Audio Frequency Response +1 to -3 dB for a 6 dB/octave pre-emphasis
characteristic from 300 to 3000 Hz
RECEIVER
Sensitivity 0.5 uV for 20 dB quieting or 0.35 aV for 12 dB
Frequency Stability +/-0,0005 % for temperature of -30 C to +60 C
Modulation Acceptance +/-7 KHz (EITA STANDARD)
Audio Frequency Respanse +1 to -3 dB fer 8 6 dB/octave de-emphasis
charecteristic from 300 to 3000 Hz
Audio out.put power 2 watt at 4 ohms-speakgr with less than § %
distortion
Squelch Adjustable noise compensated type from 0.2 uV

to 1 uav
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TABLE 1 RECEIVER DC VOLTAGE READING (VOLTS)

REFERENCE COLLECTOR BASE EMITTER
DESTGNATTON VDY (Ve (VDo)

Ql 5 1 0.4

A 7.6 2 5

Q3 7.6 0G1l)y, 2(Gz2 0.65 (9)

Q4 8 (M 0 (GQ) 2 (S)

Q5 5 2 2

Q7 1.5 0.6 ¢

Q8 8 2.8 5

Q9 12.5/70 13.8/70 13.8

Q10 13.870 0/0.75 o

Q901 1.25 0.6 0

0902 0/0.75 0.75/0 o




TABLE 1.1
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REFERENCE PIN vDC REMARK
DESIGNATION
1C1 ] 6 MC 3357
5.5
G
4 6
5 0.6
G 0s6
7 1
8 6
9 3
10 2
11 2
12 -
13 =
14 0
15 GUN
18 2
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TABLE 1.2
REFERENCE PIN vDhC REMARK
DESIGNATION
IC2 1 0.25 TDA 2002
2 0.65/6
3 0
4 6
5 13.8
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TABLE 2 TEST POINT DC VOLTAGE READING (J102)

TP. PPIN NO. Vb REMARK
1 -0.2
2 1.75 50 UV INPUT
3 6
4 0.75 TX MULTIPIER 1
5 1 TX MULTIPIER 2
] 1.65 TX MULTIPIER 3
7 8
8 11
9 0 GROUND

£
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TABLE 23 TRANSMITTER DC VOLTAGGE READING
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REFERENCE COLLECTOR BASE EMITTER REMARK

DESIGNATTION (vVDC) (VvDCO) (VDC)
Q101 a.n a.n 1.2 MPS 9623
Q102 10 1.75 | . MPs w420
Q103 10 1.35 0.85 MPS 9426
Q104 10 1.5 0.85 MPS 8426
Q105 10 .45 0.75 MPS 9428
Q106 10 1.5 0.9 MRF 604
Q107 13.8 1.35 0.6 2N 4427
Q108 13.8 12 11 25C 1383
Q108 13.8 9 8 ﬁPS 9632
Q110 1.2/711 12.870 13.8 MJE 9451
Q111 13.8/0 171 570 MPS 9632
Q112 1.2710 1.2/0.7 570 MPS 9632
Q@113 1.2/70.7 1.2/0.7 13.8 MS 9468
Q114 L.2/0.7 0/0.75 0/0.1 MPS 9632
Q115 0os71.5 (CcA) 1.5 (@) 0/0.75 (K) ZN 6028
Q116 0/0.75 0.65/70.15 0 MPS 9632
QL17 13.8 9 8 MPS 9632
Q118 0/9 0.75/0 0 MPS 9632
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TABLE 4 10 W RF POWER AMPLIFIER DC VOLTAGE READING (VOLTS)

REFERENCE COLLECTOR BASE EMTTTER REMARK
DESIGNATION (VDC) (VDC) (VDC)
Q601 12 L5 12.5 13.5 MJE 9451
Q602 5.5 6 5.5 MPS 9632
Q603 13.5 13 13.5 MPS 9682
Q604 12 0 0 2N 5589
Q605 13.8 0 0 MRF 221
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TABLE 4.1
REFERENCE PTN vbce REMARK
DESTIGNATTON
IC601 4 1.5 MC1723
5 1.5
6 G
7 0
10 12.5
11 13.5
12 13.5
13 13.5
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MOTOROLA
N SEMICONDUCTOR mmassswamnan
TECHNICAL DATA

l’)csign(ws Data Sheet

ONE WATT HERMETICALLY SEALED
GLASS SILICON ZENER DIODES

® Complete Voltago Range — 3.3 to 100 Volis
¢ DO-41 Package

® Double Siug Type Construction

® Metallurgically Bonded Construction

® Oxide Passivated Die

Designer’s Data for “Worst Case’’ Conditions
The Designers Data sheets permit the design of most circuits
entirely from the information presented. Limit curves — representing
boundaries on device characteristics — are given to facilitate “worst
case”’ design,

"MAXIMUM RATINGS

Rating Symbol Value ’ Unit
DC Power Dissipation @ T 4 = 50°C Pp 1.0 Watt
Derate above 50°C 6.67 mw/oc
Operating and Storage Junction Ty Terg -65 to +200 °c
Temperature Range

MECHANICAL CHARACTERISTICS

CASE: Double stug type, hermencally seated glass

MAXIMUM LEAD TEMPERATURE FOR SOLDERING PURPOSES: 230°C, 1/16"
tromcase for 10 seconds

FINISH: Al external surfaces are corrosion resistant with readily solderable leads.

POLARITY: Cathode indicated by color band. When operated in zener mode, cathode
will be positive with respect to anode.

MOUNTING POSITION: Any

FIGURE 1 - POWER TEMPERATURE DERATING CURVE

s —
£ l L LEAD LENGTH |
% E TOHEAT SINK
2 <t St
=
- 18"
: P
: g 01 P U7 Gk
E N
£ 050 \\‘\
g \\4\\
z
% 025 \\\\
3 w
&

0 0 40 §0 80 100 120 140 160 180 200
TL. LEAD TEMPERATURE (0C)
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1N4728, A
thru
1N4764, A

1.0 WATT

ZENER REGULATOR DIODES
3.3- 100 VOL TS

I

MILLIMETERS|  INCHES
M| MIN T MAX | MIN | MAX
A | 407 520 [ 61e0] 0208
B [ 304 2.7 | 00801010 ]
0 i [ 086 | 0. 038
F 1 - 21 | - J0050
K219 | - | i.100] -
CASE 59-03
DO-41
GLASS
NOTES:

1. ALL RULES AND NOTES ASSOCIATED
WITH JEDEC DO 41 OUTLINE SHALL
APPLY.

2. POLARITY DENOTED 8Y CATHODE
BAND

3. LEAD DIAMETER NOT CONTROLLED
WITHIN "F" DIMERSION

‘Indicates JEDEC Registered Data




*ELECTRICAL CHARACTERISTICS {T A = 25°C unless otherwise noted) Vg = 1.2 v max, |g'= 200 mA for all types,

Nominat Zener Voltage Test . Surge Current @
Aaxi Zener | d
JEDEC vzeizr Current ner (Note &) | Leskage Current] =30 L og0¢
Type No. Volts 127 221 @027 | 22 ® i12x 2K ™Y VR ig =mA
(Note 1} {Notes 2 and 3} mA Ohms Ohms mA HA Max  Volts {Note 5)
1N4728 a3 76 10 400 1.0 100 1.0 1380
1N4729 3.6 69 10 400 t.0 100 1.0 1260
1N4730 3.9 64 9.0 400 1.0 S0 1.0 1190
1N4731 ¢ 4.3 58 9.0 400 1.0 10 1.0 1070
1N42732 B 4.7 53 8.0 500 1.0 10 1.0 970
1N4733 5.1 49 7.0 5§50 1.0 10 1.0 890
1N4734 5.6 45 5.0 600 1.0 10 2.0 8io
1N4735 6.2 41 2.0 700 s%\ 10 3.0 730
1N4736 6.8 37 3.5 700 1. {10 4.0 660
1N4737 7.5 34 4.0 700 0.5 10 5.0 605
1N4738 8.2 a1 4.5 700 0.5 10 6.0 650
1Na739 9.1 28 5.0 700 0.5 10 7.0 500
tN4740 10 25 7.0 700 0.2% 10 7.6 484
1Nd741 " 23 8.0 700 025 5.0 8.4 414
1N4742 12 2t 9.0 700 0.25 50 9.1 380
1N4g743 13 19 10 700 028 80 9.9 344
1N4744 15 17 14 700 026 50 11.4 304
1N4T748 in frn 1" 100 0In LK} 123 FLE)
1N4740 n ] EI) 7m0 02 no 121 ny
1Nd 47 20 128 22 %0 Q.20 [ XY 192 FFLl
1N4748 22 ns 23 %50 025 50 187 . 208
1N4749 24 108 28 750 028 80 102 100
1N4780 2? 95 a8 150 023 50 208 10
1N4751 30 85 40 1000 0.28 5.0 22.8 150
1N4752 a3 7.5 45 1000 025 S50 251 1358
1N4753 36 1.0 50 1000 025 8.0 27.4 125
1N4754 39 65 60 1000 0.25 5.0 29.7 1%
1N4755 43 60 70 1500 025 5.0 32.7 110
1N4756 47 55 80 1500 0.25 50 58 95
IN4757 51 50 95 1500 0.25 5.0 38.8 20
1N4758 56 45 110 2000 0.25 5.0 42.6 80
1N4759 62 40 126 2000 0.25 5.0 471 70
1N4760 €8 a7 150 2000 0.25 S.0 51.7 65
1N4761 75 3.2 175 2000 0.25 5.0 $6.0 60
1N4T762 82 3.0 200 3000 0.25 S.0 62.2 L1
1N4763 91 2.8 250 3000 0.28 5.0 69.2 S0
1N4 764 100 25 350 3000 0.28 5.0 76.0 45
*Indicates JEDEC Ragisterad Data.
NOTE 1 — Yol and Type Number Desi fon. The JEDEC NOTE 3 — Zaner Voltage (Vz) Measurement. Motorota

type numbers listed have a standard tolerance on the nominal zener
voltage of =10%. A standard tolerance of 5% on Individual units
is also available and is indicated by suffixing “A” to the standard
type number. C for +2.0%, D for = 1.0%,.

NOTE 2 — Specials Available Include:

A. Nominal zener voltages betwaen the voltages shown and
tighter voltage tolerances,
8. Matched sets,

For detsiled infarmation on price, avaitabillty, and delivery,
contact your nearest Motorola representative.

guarantees the zener voltage when messured at 90 seconds while
maintaining the lead temparsture (T ) st 30°C ¢ 1°¢, /8"
from the diode body,

NOTE 4 — Zener Impedance {Zz) Derivation. The zener
impedance Is derived from the 60 cycle ac voitage, which resuits
when an sc current having an rms value aqusl to 10% of the dc
zener current (121 or Iz ) is superimposed on 12 or 2k

NOTE 5 — Surge Current {ig) Non-Repetitive, The rating listed
In the electrical characteristics table is maximum peak, non.
repetitive, reverse surge current of 1/2 1quare wave or equivalent
sine wave puise of 1/120 second duration superimpossd on the
test current, 121, per JEDEC reglstration; however, sctual davice
cepability i3 as described in Figure 8,

APPLICATION NOTE

Since the actual voltage svailable from a given zener diode is
temperature dependent, it is necessary to determine junction
temperatyre under any set of operating conditions in order to
calculate its value. The following procedure is recommended:

Lead Temperature, T\, should be determined from

TL=0LAPD +TA
6LA Is the lead-to-ambient thermal resistance (°C/W) and Pp is
the power dissipation. The value for 8 A will vary and depends on
the device mounting method. 8_a is generally 30 to 40°C/W for
the various clips and tie points in common use and for printed
circuit board wiring,

The temperature of the lead can also be measured using a
thermocouple placed on the lead as close as possible to the tie
point. The thermal mass connected to the tie point is normalty
large enough so that it will not significantly respond to heat surges
generated in the diode as a result of pulsed operation once steady-
state conditions are achieved. Using the measured valus of T,
the junction temperature may be determined by:

Ty=TL+aTy.

AT L is the increase in junction temperature above the lead
temperature and may be found as follows:
ATy =@ JLPp

81 may bedetermined from Figure 3 for dc power conditions.
For worstcase design, using expected limits of 12, limits of Po
and the extremes of T4{AT} may be estimated. Changes in volt-
age, Vz, can then be found from:

av =8yzaTy
8y 2. the zener voltage temperature coefficient, is found from
Figure 2.

Under high power-puise operation, the zener voltage will vary
with time and may also be affected significantly by the zener
resistance. For best regulation, keep current axcursions as low
as possible,

Surge limitations are given in Figure 5,. They are lower than
would be expected by considering only junction temperature, as
current crowding sffects cause temperatures to be axtremely high
in small spots resulting in device degradation should the timits
of Figure 5 be exceeded,

94



#V7, TEMPERATUAE COEFFICIENT (mVv/°C)

1. JUNCTION-TO-LEAD THERMAL RESISTANCE

Pou. PEAK SURGE POWER (WATTS}

FIGURE 2 - TEMPERATURE COEFFICIENTS
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(-559C to +150°C temperature range; 90% of the units are in the ranges indicated.)

o — RANGE FOR UNITS TO 12 VOLTS

b — RANGE FOR UNITS 12 TO 100 VOLTS

This graph reprasents 50 percentile data paints.

PW, PULSE WIDTH {ms)

For worst-case design characteristics, multiply surge power by 2/3,
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TECHNICAL DATA

97

1N4719

thru

1N4725

LEAD MOUNTED POWER RECTIFIERS

provide reliable operation
L] ROJA = 30°CW

having low forward voltage drop and harmetic matal packages
High surga current capabiity and good thermal charactonstics

SILICON RECTIFIERS

3.0 AMPERES
50-1000 VOLTS
DIFFUSED JUNCTION

T

*MAXIMUM RATINGS (Both Package Types) Ta = 25°C unless otherwise noted

Rating Symbol

1N4719 | 1N4720

iN4721

1N4722

1N4723

1N4T724

1N4725

Unit

Peak Repentive Reverse Vollage veam 50 100
Working Peak Reverse Voltage VRwWM
DC Blocking Voltage \Z:]

200

400

600

800

1000

Volts

Nonrepetitive Peak Reverse Voltage VASM 100 200
(one half-wave, single phase,
60 cycle peak}

300

500

720

1200 Volts

RMS Reverse Voltage vairms) |- 35 70

140

420

560

700 Votts

Average Rectifred Forward Current o

{single phase. resistive load, 60 Hz, L
TA=75°Ci ,

30

Amp

Nonrepetiive Peak Surge Current IFSM

(superimposed on rated current
8t rated voltage, Ta = 75°C}

300 {for 12 cycle)

Amp

Operating and Case Temperature T3 Tsig |-

-65t0 +175

°C

ELECTRICAL CHARACTERISTICS

Characteristic Symbol Max Limit

Unit

*Instantaneous Forward Voltage VE 1.0
lip = 3.0 A, Ty = 75°C, Half Wave Rectifier)

Volts

*Full Cycle Average Reverse Current riAv) 15
(lo = 3.0 Amps and Rated Vg, Tp = 75°C,
Half Wave Rectifier}

mA

DC Reversé Current [ 0.5
(Rated VR, Ta = 25°C)

mA

‘Indicates JEDEC Registered Data

MECHANICAL CHARACTERISTICS

CASE: Welded, hermetcally sealed construction

FINISH: Al external surfaces corrosion-resistant and leads readily solderable
POLARITY: CATHODE TO CASE

MOUNTING POSITIONS: Any

ﬂ
£
]

0046 | 6056
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= 1
=
[
=
=

— 0.580 -

CASE 60-01
METAL
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MOTOROLA
1 SEMICONDUCTOR S
TECHNICAL DATA 2N4427

| The RF Line
| 1W - 176 MHz
HIGH FREQUENCY
NPN SILICON HIGH FREQUENCY TRANSISTOR TRANSISTOR
. . . designed for amplifior, frequency multiplier, or oscillator NPN SILICON
spplications in military end Industrisl equipmant. Suitable for use
as output driver or pre-driver stages In VHF and UHF equipment.
. LY
o Specitied 175 MHz, 12 Vdc Characteristics —
Qutput Power = 1.0 Watt
Minimum Gain = 10 dB
Efficiency = 50%
. oA
S =l
g s s RIS
MAXIMUM RATINGS [ L ¥ T
Rating Symbol Value Unit P ' X
*Collectar-Emitter Voltage Vceo 20 Vde S e 1 D—[m
“Collector-Base Voltasge Ves 40 Vde ; :StstCTOI [#]s0%mo ®r]a T1 4 9]
*Emitter-Base Volt Vi 20 Vde 1
mitter a; oltage EB E
“Collector Current — Continuous Ic 400 mAdc’
*Base Current — Continuous g 400 mAdc
Total Device Dissipation ® Tp = 250C Po 1.0 Watt
Derate sbove 25°C 5.71 mW/°C NOTES
1. DIMENSIONING AND TOLERANCING PER ANSI
*Total Device Dissipation @ T¢ = 25°C Po 35 Wartts YI45M, 1382
Derste above 25°C 20 mW/oC 2. CONTROLLING DIMENSION: INCH
3 DIMENSION J MEASURED FROM OIMENSION &
°Storage Tempersture Range Tstg 65 to + 200 oc MAXIMUM
4 DIMENSION B SHALL NOT VARY MORE THAN 0 26
*Indicetes JE DEC Reglistersd Dats #0010 1N ZONE R THIS 20NE CONTACLLED FOR
AUTOMATIC HANDUING,
5. DIMENSION F APPLIES BE TWEEN DIMENSION P
AND L DIMENSION D APPLIES BETWEEN

DIMENSICN L AND X MINIMUM LEAD DIAMETER
1S UNCONTROLLED IN DIMENSION P AND
[ ~ BEYOND DIMENSION K MINIMUM,

AURSEITR N om T

< AN a10W—— swas
N “.N\R

i 0.0IW = A y o4 oo0s oty
08 \\ \\\\‘\X\ o ﬁ;ﬂ ans |_oon
N FASTIK
N
N

ha-n.nzv\ ®
N

veee 12V
N
00

FIGURE 1 — POWER OUTPUT versus FREQUENCY
N

Z

Pegt. PFOWER OUTPUT (WATTS)

04

EIRJE 3ol L I[N
[}
o
1

03 i1 - Tom
L] 0 100 150 2 300 CASE 79-04
1, FREQUENCY (MHz) TO-20SAD

{T0-39)




2N4427

ELECTRICAL CHARACTERISTICS {TC = 25°C unless otherwise noted)

L Characteristic [ Svmbal ] Min | M ] Unit |
OFF CHARACTERISTICS
*Collector-Emitter Sustaining Voltage VCEO (sug) Vde
(lc = 5.0 mAdc, Ig = 0} 20 -
*Coll Emitter S g Voltage VCER{sus) Vde
fic = 5.0 mAdc, Rgg = 10 ohms) 40 -
“Collector CutoH Current iceo mAdc
(Vcg = 12Vde, 1g = 0 - 0.02
*Collector Cutoff Current Icev mAde
{VeE = 40 Vde, Vg = -1.5 Vde) - 0.1
(VCE * 12Vdc, Vge = -1.6 Vde, T = ¢180°C) - 80
*Emitter Cutof! Current (1.1 e} mAde
Veg = 2.0 Vde, Ig = O} - o1
ON CHARACTERISTICS
*DC Current Gain b ) heg . -
{Ic = 100mAdc, Veg = 5.0 Vdc) 10 200
{Ic = 360 mAdc, Veg = 5.0 Vde) 5.0 -
*Collector-Emitter Saturation Voltage VCE(sat) Vde
(i = 100 mAdc, Ig = 20 mAde) - os
DYNAMIC CHARACTERISTICS
*Currant-Gain — Bandwidth Product tr MHz
{ic = 50 mAde, Vg = 15 Vdc, = 200 MHz) 500 L
*Output Capacitance Cob pF
(Vcg = 12 Vde, 1g = 0, f = 1.0 MH2) i - 4.0
FUNCTIONAL TEST
*Power Input (Figure 2) Pin mw
{Pout = 1.OW, Voo = 12 Vde, f = 175 MH2) = 100
Common-Emitter Amplifier Power Gain Gpe d8
{Pin = 100 mW, Vee = 12 Vde, £ = 175 MHz) 10 -
*Collector Efficiency (Figure 2) n %
Pout = 1.OW, Ve = 12 Vde, = 175 MHz) 50 4
*Indicates JEDEC Registered Dats
FIGURE 2 - 175 MHz RF AMPLIFIER CIRCUIT FOR POWER-OUTPUT TEST
H »
12 Vde
—— ¢ -
C1,c2, L3 2wmsNe
RF input €3,and C4: 3-30 pF 16 wire,
RF Dut C5: 1,000 pF 14”10,
P fe: aorur VA" lory
L1z 2 turns No. L2 4 ot No,
16 wire, 16 wir,
1510, .,
174" long
L2: Ferrita choks, Q: 2M4427
2 = 450 ehors

99



MOTOROLA

sEMlCONDUCTOR I ——

TECHNICAL DATA

MRF604

r The RF Line

NPN SILICON RF POWER TRANSISTOR

in industrial aquipmaent with rastricted availabla space.

® Specified 12.5 VolIt, 175 MHz Characteristics —
Output Power = 1.0 Watt
Minimum Gain = 10 dB
Efficiency = 50%

. . . designed for 12.5 Volt VHF large-signal amplitier applications

1.OW -~ 175 MH2
RF POWER

TRANSISTOR

NPN SILICON

MAXIMUM RATINGS

€1, €2 €3, C4 —~ 3.0-30 pF ‘l‘

€8 — 1000 pF

C§ — 0.01 uF

L1 — 2 Turns, #16 AWG, 316" 1.D., 114" Long
L2 — ©.15 xH, MOLDED CHOKE

L3 — 4 Turns, #1868 AWG, 38" 1.D., 38" Long
R1— 1000, 174 W, 10%

Rating Symbol Value Unit
Collector-Emitter Volitage vVeeo 20 Vde
Collector-Base Voltage Veso 40 Vdc
Emlner-Ba;e Voltage VEBO 20 Vdc
Total Device Dissipation @ Te = 25°C Po - 2.0 Watts
Derate above 25°C 11.0 mwrC
Storage Temperature Range Tst, -65to +200 *C
FIGURE 1 — 175 MHz TEST CIRCUIT SCHEMATIC
125 vae
RF
Output
RF
fput
4

STMET
BN L EMITTER

28AsE
3 COLLECTOR

[Csu s [F-NKY:)
0

MALMETERS INCHES
0]

452 | 4% 8.1
165 | 218 (]

005 | 0533 [ oots | oon

= 102 - 08

93¢ | 04 | oo 0019

15 .10 &
o091 | w17 [} 0044
om | wn '] 0048
1n = [ 4 -

['] -

835 =

EJE L P o Y

&K & E_“g
121 8SC 0050

-~ 12 = 00%

CASE 26-03
TO-206AB
(TO-46)

100
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. -
ELECTRICAL CHARACTERISTICS (T¢ = 25°C unfess otherwise noted.}- ) '
1 Characteristic [ symbor | Min | Tvo | Max | . Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage V{BRICEO 20 - - vde
(g = 5.0mAdc, Ig= 0
Collector-Base Breakdown Voitage V(BRICBO 410 - - Vde
- {Ic = 100 uAdc, 1g = O
Emitter-Basa Breakdown Voltage V{BRIEBO 35 - - - Vdc
{1g = 100 uAde, I = 0)
Collector Cutoff Current N fceo - " - 1.0 mAdc
(Vg = 12 Vde, 1g = 0

ON CHARACTERISTICS
OC Current Gain J hgg 20 80 200 -

{Ic ~ 50 mAdc, Vg = 5.0 Ve
DYNAMIC CHARACTERISTICS

R L LT T PO P SNURPORIPRPURITE SR

Current-Gain - Bandwidth Product fy 800 - R Miy
{ic * 50 mAdc, Vcg = 10 Vde, [ = 200 MH,)
Output Capacitance Cob - - 15 L

(Vg = 12.5 Vdc, Ig = 0, F » 1.0 MH2)
FUNCTIONAL TESTS (Figure 1) ’

Common-Emitter Amplifier Power Gain Gpg 10 - - d8
(Vee = 12,5 Vde, Poye = 1.0W, f = 175 MH2) '

Collector Efficiency n 50 — — %
{Vee * 12.5 Vde, Poye = 1LOW, f= 176 MHz)

Series Equivalent |nput Impedance Zin - 7.5) 14 - Ohms
(Vee = 12.5 Vde, Poyy = 1.0W, f = 175 MHz)

Series Equivalent Qutput Impedance Zout - 47160 - Ohms

Ve = 12,5 Vde, Poyg = 1L.OW, f = 175 MHz) .

FIGURE 2 — OUTPUT POWER versus INPUT POWER FIGURE 3 — CURRENT-GAIN BANDWIOTH PRODUCT
1.6 — 2000
£
¥ Z 1800
vee = 12,5 Vde o
- 1= 175 MHz 3 1600
a 12 — S Ve = 12,5 Vde
E | & 1400
< 4 > a 1
£ w — Z 1w ]
I3 / )
£ oo » £ om0
- z
E 1 5 800
- -
> < 600
< 04 S
E Z 400
& w
8.2 & 200
=
(X
0 [~ ]
20 49 60 80 100 120 140 150 e 0 0 20 30 40 50 60 10 80 80 100

Pin. INPUT POWER {mW) 1¢. COLLECTOA CURRENT (mA)

FIGURE 4 — OUTPUT CAPACITANCE versus COLLECTOR BASE VOLTAGE

80

0 \\
£ w
@ N
3 5.0 \\
E N
< w
3 \'\.
5 30
§ 20
4
S g

0

[ 20 40 60 80 10 [} " 1% T 20
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m SEMICONDUCTOR I

TECHNICAL DATA
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2N6081
MRF221

_—

L

The RF Line

NPN SILICON RF POWER TRANSISTORS

. . . designed for 12.5 Volt VHF large signat power amplifief applica-

tions required in commercia! and industrial equipment operating to
300 MHz,

® Specified 12.5 Volt, 175 MHz Characteristics -
Output Power = 15 W
Minimum Gain = 6.3 d8
Efficiency = 60%
® Characterized with Series Equivalent Large-Signal Impedance
Parameters

15W — 175 MHz

RF POWER
TRANSISTORS

NPN SILICON

*MAXIMUM RATINGS

2NBOSY

0y
T DVENS ONeG ang
s )

7 CONTANLo] DM At

POUERANG NG A ang

coucTos

CASE 143409

Rating

Symbol Value Unit
Collector-Emitter Voltage Veeo 18 Vde
Collector-Base Voltage Veso 36 Vde
Emitter-Base Voltage Vego 4.0 Vde
Collector Current — Continuous Ic 2.5 Adc
Totat Device Dissipation @ T = 25°C (1) Pp n Watts
Derate above 25°C 172 mW/°C
Storage Temperature Range Tstg -65 to +200 °c
Stud Torque (2) - 6.5 in, Ib,

“Indicates JEDEC Registered Data for 2N6081.

(1)} These devices are designed for RF operation, The total device dissi
only when the devices are operated os RF amplifiers,

(2) For repeated assembly use 5 in, ib.

pation rating applies

MRF221

*0°ts

oy v

1 OVENBOTNG 450 TOLISAVCG 0
1 COMPAOLLNG DRENSION O

RN
Heee T

P

O O LI

CASE 211.87 ‘J




2N6081, MRF221

*ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted.)

103

r Characteristic I Symbol l Min ' Typ l Max Unit 1
OFF CHARACTERISTICS
Colt #-Emi Breakd Voltage ViBRICEO 18 - - vde
flc =20 mAdc, 1g = 0
Collector-Emitter Breskdown Valtsge ViBRICES 38 - - Vde
{Ic = 10 mAdc, Vgg = 0)
Emitter-Base Braskdown Voltags ViBRiEBD 4.0 - - Vde
(Ig = 2.0 mAdc, Ic = 0)
Collsctor Cutoff Current ices - - 8.0 mAdec
IVCE = 16 Vde, Vgg = 0, T = +55°¢) .
Coflector Cutoff Current Icao - - 0.5 mAdc
{Vcg = 16 Vde, Ig = 0)
ON CHARACTERISTICS
OC Current Galn hrg 'D 0 -
{ic= 0.8 Ade, Vg = 6.0 Vdc}
A
DYNAMIC CHARACTERISTICS
Output Capacitance Cob - 70 88 oF
(Veg = 15 Vde, Ig = 0,1 = 0.1 MHz)
FUNCTIONAL TEST
Common-Emitter Amplifier Power Gain Gpg 8.3 - - d8
{Poyt = 15 W, Voe = 12.5 Vde, f = 175 MH2)
Collector Efficiency n 60 - - %
{Pout = 18W, Voo = 12.5 Vde, f = 175 MH2)
®Indicates JEOEC Registered Data for 2NS081.
FIGURE 1 — 175 MHz TEST CIRCUIT
—
o 01 | 1000 125 vae
i T 100.F uf N oF
z RFC T )
L2 ce
SHIELD ~ () Af
[} L oUTPUT
RE Ct L o LE
INPUT
\\
| .
o .
;(cz RFC 4 =100 pF = AN100pF Asc3

£1,234 5080pF ARCO 462
L1 Straght Vire, 116 AWG,

1-3.8" Long

1 Tura, #14 AWG, 3/8” 1D, Length Plus Leaus = 1
VK200-20/48, FERROXCUBE.
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2N6081, MRF221

FIGURE 2 — OUTPUT POWER versus INPUT POWER FIGURE 3 - OUTPUT POWER versus FREQUENCY
0 T n I T
vee = 125 Vée ] [~ P 40w
1o 175 MHz - - ~ \\
-— 14
E s £ \\ \ NG 30w [N
< L~ g ~ = N
E - 3 N ~ 1
§ Z/ ] N N 20w
£ 1 v g N N
v
; E v RN
a a e Ve~ 178 Ve
3 %o -t— =T i
- * o -
e \
[} 20
0 10 20 10 w 100 140 180 20 260 300
Pin, INPUT POWER WATTS) 1, FREQUENEY (MHz)
FIGURE 4 — QUTPUT POWER versus SUPPLY VOLTAGE FIGURE § — SERIES EQUIVALENT IMPEDANCE
. u R 0% AR Lu=:
/ ’)\/'; w I
it
Z Pin=35W ] P
12175 MHz
<
E — / 2 Eacrs
o Ay
5 e * 130 iz P50 Q
1% - = 180 MHz
S / .L,L.
£ mT Frequency | 2y 2gL*
2 5: MH2 Ohms Ohmg
2 10 e 5 5 130 168 +0.15 | 380-245
2 > . 2 140 | 1.7340.04 | 403215
4 ] 150 | 1804076 | 4.15-1.89
o 160 [1.92+1.00 | 432-1.60
|, 2] 170 1202413t | 445130
12 88 88 10 1 12 13 [TRT ;_ 180 {2.12¢1.62 | 4.00-1.00
3 \ 24
Ve, SUPPLY VOLTAGE (VOLTS) o syunu,
/] [V jugste of the load impedanca into which the devics outpt
operates at 8 given output povm voltage and frequency.

2
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Operational Am plifiers

LM3900 quad amplifier

general description

The LM3900 consists of four independent, dual
input, internaity compensated amplifiers which
were designed specifically to operate off of a
single power supply voltage and to provide a
large output voltage swing. Thess amplifiers make
use of acurrent mitror 10 achieve the non inverting
Application aress include AC
amplifiers, RC active hiters; low frequency triangle,
Squarewave and pulse wavelorm generation cir.
speed, high voltage

input funcuion

cuits, tachameters and low
digital logic gates.

features
® Wide single supply

voltage range

or dual supplies

Supply current drain ind
voltage

Low input biasing current
High npen toop 9ain

Wide bandwidih

Large output voltage swing
Internally frequency compensated for unity
Output short-circuit protection

2

4V5e 1036 V.
£2 Vo to 218 v e

ependent of supply

30 nA

10 40

5 MHz {Unity Gain)
{v' -y Voo

gain

schematic and connection diagrams

Inverting Amplifrer

v

Dust-in-Line Peckage

WY Wi I Gewets gymay

¥t) arery

L)

- L)

v

e met

¥ 'll D .

Order Number LMI900N
See Package 22

Triangle/Square Generator

1

Low VIN'VOUT Voltage Reguistor

r'. I [¥)

Non-lnverting Amplitier

b

SWT ) et evrr

q v-Doubling Tech

o

~ L " \J‘
™ :

Ve ™ v

Nogstive Supply Bianing




ORDERING INFORMATION

Device Alternate Temperature Range Package
MC1723CD S0-14
MC1723CG  |LM723CH, pA723HC Metal Can
MC1723CL | LM723CJ, nA723DC 1 0°Cto +70°C Ceramic DIP
MC1723CP  |LM723CN, xA723PC Plastic OIP
MCA 720t ~s5Cto vizse | (OB

VOLTAGE REGULATOR

The MC1723 is a positive or negative voltage requlator designed
to deliver load current to 150 mAde  Qutput current capability can
be increased to several amperes theomgh e al one or inoee e fernal
pass transistors  MC 1223 us spen e for operation over the nailitary
temperature range (-557C to * 125"C) and the MC1723C uver the
commercial temperaturn range (0 to +700C)

® Output Voltage Adjustable from 2 Vdc to 37 Vdc
® Qutput Current to 150 mAdc Without External Pass Transistors
® 0.01% Line and 0.03% Load Regulation
® Adjustable Short-Circuit Protection

FIGURE 1 — CIRCUIT SCHEMATIC

vt v
2l ? LRI
il Le v
T4
V\I N v
"
v
%
‘llm
vo
o 113t
Sof ~O CIWPE4SATIOY
o &
5

[s2v B umaenr
xa M. "y UWT
In
o CUNRENT

164 & e wig midvee L
NVINIsvERnNG INVERTING
eyt eyt

PN NUMBENS A0JACENT TD TE® W% 2L ABE $OR THE VETaL PACKAGE
PYNNUMBERS 19 PARENTHESIS 23 £33 DuaL o LINE PACKAGES

T, SEVSE

MC1723
MC1723C

VOLTAGE REGULATOR

SILICON MONOLITHIC
INTEGRATED CIRCUIT

. P SUFFIX
PLASTIC PACKAGE
! CASE 646

(Bottom View}

G SUFFIX
METAL PACKAGE
CASE 603
"
' L SUFFIX
CERAMIC PACKAGE
CASE 632
D SUFFIX
PLASTIC PACKAGE
CASE 751A i -
{SO-14) -

FIGURE 2 — TYPICAL CIRCUIT CONNECTION
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FIGURE 3 -~ TYPICAL NPN CURRENT BOOST CONNECTION
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MC1723, MC1723C

MAXIMUM RATINGS {TA = +25°C unless otherwise noted.)

Rating Symbol Value Unit
Pulse Voltage from Ve to VEg 150 ms) Vinip) 50 Vpeak
Continuous Voltage from Veg to Vs Vin 40 Vdc
Input-Output Voltage Differential Vin - Vo 40 Vde
Maximum Output Current s 150 mAde
Current from V, ¢ lret 5 mAdc
Current trom v, Iy 25 mA
Voltage Between Non Inverting toput and Ver Vie a0 Vele,
Outtarantial input Vel taye Vi cf0 Vit
Power Dissipation and Theimat Civara, st
Plastic Package
Ta - 250 P 1.25 w
Derate above T = +25%¢ g LIZITN 10 mw/°C
Thermal Resistance. Junction 10 Au nJA 100 °cw
Me1al Package
Ta = +25°%C Pp 1.0 Watt
Derate above T, » +259¢ LN 6.6 mw/oc
Thermal Resistance. Junchion 1o Arr B)a 150 ocw
Te = +25°%C Po 2.1 Wates
Derate above Tp » «25C¢ LT 14 mw/°c
Thermat Resistance. Junction to Case 9¢ 35 °crw
Dual In-Line Ceramic Package o 1.5 Wart
Derate above T «259¢ LIZXYN 10 mw/oc
Thermal Resistance, Junction to Ayr LAY 100 Sciw
Operating and Storage Junction Temperature Range Ty r,,g °c
Metal Package 6510 +150
Dual In-Line Ceramic -65 to +175
Operating Ambient Jempecature Range Ta °c ]
MC1723¢ 010 +70
MC1723 -65to +125

ELECTRICAL CHARACTERISTICS (Unless otherwise noted: Tp = +25°%C
C1 = 100 pF, Cref = 0 and divider impedance as seen by the error amplifie

. Vin 12 Vde, Vo = 5.0 Vdc,
" £ 10 ki) connected as sho

IL = 1.0 mAdec, Rge =0,
wr in Figure 2}

MC1723 MC1723C
Characteristic Symbol Min Tvp Max Min Typ Max Unit
Input Voltage Range Vin 95 - 40 9.5 - 40 Vde
Output Voltage Range Vo 20 - 37 2.0 -~ 37 Vdc
Input-Output Voltage Different. 3l Vin-Vg 3.0 - 38 30 - 38 vde
Reference Voitage Viet 6.95 7.15 7.35 6 80 7.15 7.50 Vde
Standby Current Dram th 20,V =30V) g - 23 35 - 23 4.0 mAdc
Qutput Noise Voltage (f = 100 1 ro 10kHz} Vn ) uVIRMS}
Cref = 0 - 20 - - 20 -
Cref = 5.0 uF = 2.5 - - 2.5 -
Average Temperatyre Coefficiant of Output TCvp - 0.002 0.015 - 0.003 0.01s %/°C
Voltage Ty, tb< TA<Then @)
Line Regulation Regjine %Vo
vy, <isvy - X B - K 3
1Ta = +25%) {lg v év,': <4g v - g.g; 342 - %.ol, g.;
Tiow D<1y <Thgh @)
vy, <1sv -~ - 0.3 - - 0.3
Load Regulation (1.0 ma <i|_<50 ma) Regigag %Vo
Ta =+25%C - 0.03 0.15 - 0.03 0.2
Tiow V<1 <1, @ - - 06 - - 06
Rippte Rejection {f*50Hz10 10 kHz} RR dB
Cer=0 - 74 - - 74 -
Cref = 5.0 uf - 86 ~ ~ 86 -~
Short Circust Current LimitiRge = 1012, lge - 65 - - 65 - mAde
Vg = 0
Lorg Term Stabiiity ~Vgiat - 01 - - 0.1 - %/1000 Hr

O 110w » 0°C tor Mc1723C
=-55°C tor Mmc1723

@ Thigh = +70°

C for MC1723C

= +125°C for MC1723

107



. ' MC1723, MC1723C

TYPICAL CHARACTERISTICS
(Vin =12 Vde, Vo = 5.0 Vdc, I = 1.0 mAde, Rsc =0, TA = +25°C unless otherwise noted.)

FIGURE 4 - MAXIMUM LOAD CURRENT AS A FUNCTION
OF INPUT-OUTPUT VOLTAGE DIFFERENTIAL

200 T T
cFimar 150°C
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- e e PSLANDRY BTV
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FIGURE 6 — LOAD REGULATION CHARACTERISTICS
WITH CURRENT LIMITING
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FIGURE 8 — CURRENT LIMITING CHARACTERISTICS
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FIGURE 5

- LOAD REGULATION CHARACTERISTICS

WITHOUT CURRENT LIMITING
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FIGURE 7 — LOAD REGULATION CHARACTERISTICS

WITH CURRENT LIMITING
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FIGURE 9 ~ CURRENT LIMITING CHARACTERISTICS
AS A FUNCTION OF JUNCTION TEMPERATURE
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MC1723, MC1723C

TYPICAL CHARACTERISTICS {continued)

FIGURE 10 — LINE REGULATION AS A FUNCTION
-OF INPUT-QUTPUT VOLTAGE DIFFERENTIAL
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FIGURE 12 - STANDBY CURRENT DRAIN AS
A FUNCTION OF INPUT VOLTAGE
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FIGURE 14 —~ LOAD TRANSIENT RESPONSE
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MC1723, MC1723C

TYPICAL APPLICATIONS
Plin numbers adjacent to terminals are for the metat Package;
pin numbers in parénthesis are for the duat inine packages,

FIGURE 16 — TYPICAL CONNECTION FOR 2 < vo<7 FIGURE 17 — MC1723,C FoLDBACK CONNECTION
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MC1723, MmC1723C

TYPICAL APPLICATIONS {continuegd)
FIGURE 22 - +12 V. 1-AMPERE REGULATOR
USING PNP CURRENT 800OST

INIT9E
Vin or Equw
S8V O—y AN —9—@ Vg * +12 Y
033
ty 7
—_—
100 6010}
s 1842
MC172)
MC1123C) (X3 o
161 3 2 >
= 100 oF
93 FYL) 212

5.1

1p—o—
||}—



MOTOROLA :

¥ SEMICONDUCTOR s

TECHNICAL DATA

MC3357

LOW POWER NARROWBAND FM IF

... includes  Oscillator, Mixer, Limiting  Amplitinr, OQuadeationn
Discriminator, Active Filter, Suueich, Scan Control, and Mute
Switch, The MC3357 is designed for use in FM dual conversion

communications equipment.

® Low Drain Current {3.0 mA (Typ) @ Ve = 6.0 Vde)

® Excellent Sensitivity: Input Limiting Voltage —
(-3.0dB) = 5.0 uV (Typ)

® Low Number of External Parts Required

LOW POWER
FM IF

SILICON MONOLITHIC
INTEGRATED CIRCUIT

.

FIGURE 1 — FUNCTIONAL BLOCK DIAGRAM
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MC3357

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

Rating Pin Symbol Valus Unit
Power Supply Voltage 4 Vegimax) 12 Vdc
Operating Supply Voitage Range 4 vVee 4108 vde
Detector Input Voitage 8 - 1.0 Vp-p
-input Voltage (Ve > 6.0 Volts) 16 Vig 1.0 VAMS
Mute Function 14 Vig -0510 5.0 Vpk
Junction Temperature - Ty 150 °oc
Operating Ambient Temperature Range - Ta -30 10 +70 oc
Storage Temperature Range - Tnﬁ -65 10 +150 °c
ELECTRICAL CHARACTERISTICS (Vg »6.0 Vde, lo = 10.7 Mits, af =+ 3.0 kHE, {dq = 1.0 kHr, T A = 25°C unless otherwise noted |
Chaerscteristic Pin Min Typ Max Unit
Drain Cuerant A mAa
Squeich Off 20
Squeich On - 30 8.0
fnput Limiting Voltage 18 - 8.0 10 uv
{~3 dB Limiting} .
Detector Qutput Voltage 9 - 3.0 - Vdc
Detector Output Impedance - - 400 - 1
Racovered Audio Output Voitage 9 200 350 - mVrms
{Vin = 10 mV) i 3 \
Filter Gain (10 kHz} - 40 46 - .d8
(Vin = 5 mV)
Filter Qutput Voltage 11 1.8 .20 25 Vde
Trigger Hysterasis - - 100 - mv .
Mute Function Low 14 - 15 50 fl
Mute Function High 14 1.0 10 - M
Swan Function Low {Mute Off) 13 - .0 0.5 Vde
‘(V;z =2 Vgc) 8
Scan Function High {Mute On} 13, 5.0 00 - Vdc
(V12 = Gnd) C N ‘I - N
Mixer Conversion Gain 3 - 20 - ]
Mixer lnput Resistance 16 ~ 33 - kQ
Mixer input Capacitance 16 - 2.2 - pF
Ve = 6.0 vde FIGURE 2 — TEST CIRCUIT
l 0.1 uF \_J
T 10.245 Mz 100 nF topud
[ 1 ' v
0 E}'—*—[——_OIOJ MMz
T 80 aF 61
120 pF¥
= LG L~
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MC3357

CIRCUIT DESCRIPTION

The MC3357 is a low power FM IF circuit designed
primarily for use in voice communication scanning
receivers.

The mixer-oscillator combination converts the input
frequency (e.g., 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.

The oscillator is an internally-biased Colpitts type with
the coliector, base, and emitter connections at Pins 4,
1, and 2 respéctively. A crystal can be used in place of
the usual coil.

The mixet is doubly-balanced to reduce spurious re-
sponses. The input impedance at Pin 16 is set by a 3.0
k(1 internal biasing resistor and has low capacitance,
allowing the circuit to be preceded by a crystal filter.
The collector output at Pin 3 must be dc connected to
B+, below which it can swing 0.5 V.

After suitable bandpass filtering (ceramic or LC) the
signal goes to the input of a five-stage limiter at Pin 5.
The output of the limiter at Pin 7 drives a multiplier,

both internally directly, and externally through a quad-
rature coil, to detect the FM. The output at Pin 7 is also
used to supply dc feedback to Pin 5. The other side of
the first limiter stage is decoupled at Pin 6.

The recovered audio is partially filtered, then buffered
giving an impedance of around 400 Q2 at Pin 9. The
signal still requires de-emphasis, volume control and
further amplification before driving a loudspeaker.

A simple inverting op amp is provided with an output

" at Pin 11 providing dc bias (externally) to the input at

Pin 10 which is referred internally to 2.0 V. A filter can

be made with external impedance elements to discrim- -

inate between frequencies. With an external AM detec-
tor the filtered audio signal can be checked for the pres-
ence of noise above the normal audio band, or a tons
signal. This information is applied to Pin 12.

An external positive bias to Pin 12 sets up the squelch
trigger circuit such that Pin 13 is low st an impedance
level of around 60 k), and the audio mute (Pin 14} is
open circuit. If Pin 12 is puiled down to 0.7 V by the
noise or tone detector, Pin 13 will rise to approximately

--0.5 Vdc below supply where it can support a load current

of around 500 xA and Pin 14 is internally short-circuited
to ground. There is 100 mV of hysteresis at Pin 12 to
prevent jitter. Audio muting is accomplished by con-
necting Pin 14 to a high-impedance ground-reference
point in the audio path between Pin 9 and the audio
amplifier,
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