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Abstract

This project is construction the Weather observation satellite receiver. The signal will be
operated at frequency of 137.5 MHz and detector Audio signals. After that the andio signal will be
decoded the video signals by using sound card of computer with the WXSAT program.
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Sensor MIBIATRINOATIIANAAAIIUAITIONY  30nT1 Radiometer m3thunnlngld

nanmsveImsdudasze:Ina (Remote Sensing) 19un15a3293AMTUHT A (Emission) uaznmsazvou
- - ) i ) AT I |
NAUY0TIR (Reflection) vesnduuimdnt'1h (Blectro Magnetic Wave) Aua lurndufianse
.. o t A A Y ] ’
uouRtuwA (Visible) AiATWEIIIRAL 0.5 - 0.9 lmsou nazAdundIunwioudaduga
3 r & o :
AfuE1Y 5un Infrared Tavfianuenandu 6.5 - 7.0 Tunsou Wlumsanedaleriluussonm uax
L] ‘é o L g iy

10.5-12.5 Tunsen  Tavsaandu visible 1lumsnsieinsoasiBoavessmasinyasyosiiilan

» »
1 Ausiude vie unani dudu

] A o o o a' = 1

¥UAAU  Infrared  1Flunasndaamunmnaidndvessommasiivinlan ey
quugil ueAws uarguvgl vesfudalan Hogunsugqiivyimnduiiunssudygramaiioy
gplivwinomi 2 szuy Ao anidougeiiniinuwiinaleesfiaih (Geostationary orbitting
Meteorological Satellite) Tnuudyaruainfioy GMs vonlszmadiuiasmamouggieinosiia
Tnossoulan (Near Polar orbitting Meteorological Satellite) Tnsiudyauoinmaufion Noaa

(National Oceanic and Atmospheric Administration) ﬂBQHizlﬂﬁﬁHﬁ GITEGD

Ui 110 avnflongeiionine GMs -5

17 ainuuggHuing) GMS - 5 )
A UTBUgATILNAING GMS - 5 (Geostationary Meteorological Satellite) (Suaufiowe ¥iia
Geostationary orbit %«iumﬂﬂemg’ﬁﬁnmﬁq 140 E ﬁquqmnﬁyﬂan 35,800 Km. fiswazidum
wifi nssunquitLiiTa lanmilessatalanld de viliedy eosnsido uazumaymsuFinas Junn
swanBoavaatoya
MBI 4 $29RRU - Visible : 0.5 - 0.9 Tunseu TwnzBoavedoya 1.25 Km.,
: Water Vapour : 6.5 - 7.0 Tunspu 11uazibuaveadoya 5 Km.
: Infrared 1 : 10.5-11.5 lunseu swazdvaveadoyn s Km.
: Infrared 1 : 11.5-12.5 Tunsou swaziboavesdoyn s Km.
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2.1 Nasvwndyanueite (RF Amplifiers)
sz Tonivoamsldf RF Amplifier

E] b o _ d‘q 1 ]f,d.;
L Wildm s omMianwdduun (mage Frequency) 1

!\J

a4 w & a P @ a S =
udasrwoegiu MAaNy T ums Sy (Sensitivity) gativ
3. iudyemmenifvesdyaasuniu (oise characteristic)

&=y L Il o S ) A = =
'J\?ﬂ'iilﬂl"]ft]iﬂa\"lﬂ"l'iﬂﬂﬂimﬂﬂ1\1111111']J5£'m1 non - linear IUOHARA LD

=h.
£}
=
=B.
Jui
=
=

AoamsRoninndne iy usunueeninnias 015 RE Amplifier i bidygaiised
Lﬁnmn‘ﬁ”umhamm:ﬁmm:aﬂwmmﬁmtywm‘mmuﬁﬁaum:ﬁﬂwmﬂﬂ'lﬁ’
RE amplifier Tawtlndaz Iminiidhugiasalilsznmueninl (Active component) s Tomai
sl Uiveain aeir T gms 199 Twes RE Amplifice
1. High input impedance 92 LiTHana I 1 (Load down) # O 4999997 tune RUIROUT LY
ﬁafuﬁunzi"ﬂu1miLﬁaﬂizﬁuﬁ’mmmﬁixquuqcnﬁmmsmﬂu'lﬁ
2. mslobnaiianng (Doal gate Fet) adafaaworiy 1860 isolate injection point #
dyanm AGC
3. AWFUHUTYY Square - Law ¥aduvniazioming Tavazaau B nufiadieud any
Apdoufighads Hiaunh ATBAUBNETU (Cross - modulation) |
smthiilunsSudaam RE wazinsvnn iilvinag i rlasnndyanm RF 5
Fudundenezlifyyusunandundomue  mavnodyafie i dyaia RE foufie
Audmndinees gﬂsumuua:gﬂﬁwmumnﬁmumumsumuﬁ.’ﬁmqa mindanufidgesms full
manuige A winah 1 GHz Auldlisihuesdesdidin RE maefnrudimdriianudmy
mgqﬁm@mﬁ]ztﬁﬁfuiuﬂsmzﬁ Gain UMaAad {
RF amp. f19253011m1580 Local oscillator reradiation 0’11l RF amp. nAId YYD
Local oscillator 2B ADUNAUINGUABIMATUNAZIUNIUNIGAS  Had78019989 MOSFET RF
Amplifier uﬁmﬁq;ﬂﬁ 2.1 2995%9sT dual gate HIFUVOT AGC szyndiinmanasz i gain A
wanulasldsaTuia ﬁ'ﬂ;tgwmﬁé"u'lﬁmﬂmummﬂwQﬂﬁaur&'nnam:ﬂduﬁﬂﬂgu {tune coupling)

. ; o SN . ;
Tunnwiisazmareuiievign msuszgnuenssmionismhlawang network F15nugalnsal

11N Self - oscillation ﬁ"l:js’faqms
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Fr=1/2 gJLC (2.1)
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Q = {99uRMNW (Quality Factor) R = anwdmummiiimizuiiuTovy S5uenuausis
Touunanilu 75 Tevu uazanudumunaesidy 10 Toy 92186 Q=75+10¥15075

222 wovernossluduUeYnTY

4 i i >

dedleuliiniaesis Trunuiidouuneynsy sz 18TavimeRtndon L waz ¢ Siuga
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mdasduvesIinion L vie ¢ delWiloude 1 Q shues msz ¢ - X /R 130 400/ 10 =
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223 81iN0AIBIERARIRIND] (Armstrong Oscillator)
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thinsesadnvversaadus 19 nhdines C, ez C, wrialaavivounu L, uaz 1, 2993
A C, Laz €, sionsesuislaanim Taw ¢, WinnSauns ¢, Sufyaueunduninmandn
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Travifidmevenssumadezanfy - 180° Yo dygadleunduiiumaauang
s » ar [] o a4 a et A
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2.2.9 A3OABAILAIA (Crystal-Blank)

a - ' ¥ 3 o <4 4 a ar
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2993
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29955 Tanuudnmanszganhinnuiis TsuuudvosnIaneaidnisuiionseminisuaezlims
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Philips Semiconductors Product data

Tone decoder/phase-iocked loop NES67/SE567

DESCRIPTION PIN CONFIGURATION
Tha NE567/SE567 tone and frequency decoder is a highly stable
Phase-locked loop with synchronous AM lock detection and power D, N Packages
outpur circuitry. Its primary function is to drive a load whenever a OUTPUT FILTER 1 5] outpur
sustained frequency within its detection band Is present at the LOW P TR C3
seif-biased input. The bandwidth center frequency and output delay CAPACTTOR 02 L2} GROUND
ara independently determined by means of four external input 3 5] Té";":&,fgf”'fms
companents. SUPPLY VOLTAGE v+ [] 5] TIMING ELEMENT R

TOP VIEW

SLo0538 i

Figure 1. Pin configuration

FEATURES APPLICATIONS
® Wide frequency range {0.01 Hz to 500 kHz) ® Touch-Tone® decoding
® High stability of center frequency ® Carrier current remote controls
® tndependently controlfable bandwidih (up to 14%} ® Ultrasonic controls (remote TV, etc.)
*® High out-band signal and nolse rejection @ Communications paging
® | ogic-compatible cufput with 100 mA current sinking capability ® Frequency monitoring and controt
* Inherent immunity to faise signals * Wirelass intercom
*® Frequency adjustment over a 20-to-1 range with an external ® Pracision osclilator
resistor
BLOCK DIAGRAM

PUT 3 PHASE
le1 DETECTOR

N o
CURRENT

GONIROLLED AMP PASS

EW 8 OSCILLATOR J_ FILTER

e Ie=
R3 f—d
h
* 8
| QUADRATURE _| amp
DETECTOR VREF R
+
7 1
£3 OUTPUT L
| FITER [
= - 5100639

Figure 2. Block Diagram

——
@Tcuch-Tone s A registered trademark of ATAT,

2002 Sep 25 2 853-0124 28984



Philips Semiconduciors

Product data
Tone decoder/phase-locked loop NE567/SES67
EQUIVALENT SCHEMATIC
— [-—db 30— ——AAA——O— S {i
| B 2 ¥_

o : s ﬁg&_n. ’f“ffﬂ?!‘“' ;; : !

Q1o

i g
sie | 7x .
3 “ S — e — — || 3 =
” 2 * 5 5100640
Figure 3. Equivalent schamatic
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Philips Semiconductors

Product data

Tone decoder/phase-iocked loop

NES67/SES67

ORDERING INFORMATION

ORDER CODE DESCRIPTION TEMPERATURE RANGE DWG #
NES670 SO8: plastic small outline package; B leads,; body width 3.9 mm 0°Cto+70 °C 50T96-1
NESB7N DIP8: plastic dual in-line package; 8 leads {300 mil) 0°Clo+70°C S0OT97-1
SESBTD S08: plastic small outline package; 8 leads; body width 3.9 mm -55°Cto+125°C $0T96-1
SES67N DIP8: plastic dual in-line package; 8 ieads (300 mil) -55°Cto+125°C 807971

ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER RATING UNIT
Vamb Operating temperature
NESST Oto+70 °C
SESB7 -55t0 +125 °C
Vee Operating voltage 10 Vv
V+ Positive voltage at input 0.5 +Vg v
V- Negative vollage at input -10 Voe
Vour Cutput voltage (collector of output transistor) 15  Vpe
Taig Starage temperature range -85 10 +150 "C
Pp Power dissipation 300 mw

2002 Sep 25




Philips Semiconductors

Product data
Tone decoder/phase-locked loop NESB7/SESE7
DC ELECTRICAL CHARACTERISTICS
V+ = 5.0V, Tamp = 25 °C, unless otherwise specified.
SES67 NES&7
SYMBOL PARAMETER TEST CONDITIONS i l =y I YW I v I T UNIT
Center frequency?
fo Highest center frequency 500 500 kHz
o Center fraquency stabifity? =55°Cto +125°C 351140 35 1140 ppmC
0°Clo+70°C 35 160 35160 ppm/C
fa Center frequency distribution fo = 100kHz = 1 -10 Q +10 | 10 a +10 %o
1.1R,C,
fo E;:at;;frequency shift with supply fo = 100kHz = 1-1‘;10‘ 0.5 1 07 2 %
Detection bandwidth
BW { argest detection bandwidth fo = 100Kz = — ";1 5 PAAT_ A5 TN | 18 Rt
BW Largest detection bandwidth skew 2 4 3 B % of fo
BW Largest detection bandwidth— Vi = 300 mVeus 0.1 04 %iC
variation with temperature
BW Largest detectian bandwidth— V| =300 mVpus +2 +2 Y%l
variation with supply voltage
Input
Rin Input resistance 15 20 25 15 20 25 kL
Vi Smallest detectable input voltage# IL=100mA; fi=fp 20 25 20 25 | mVpus
Largest ng-output input voltage? IL=100 mA; = fp 10 15 10 15 mMVams
Greatest simultaneous out-band +6 +5 dB
signal-to-in-band signal ratio
Minimurn input signal 1o B, =140 kHz -5 -6 dB
wide-band noise ratio
Output
Fastest on-ofi cyding rate 20 fo/20
“1" output leakage current V=15V 0.01 25 0.01 25 pA,
0" output voltage I =30 mA 0.2 04 0.2 0.4 v
I =100 mA 0.6 1.0 06 1.0 v
iF Qutput fall time? R =500 30 30 ns
tr Output rise time? R =500 150 150 ns
General
Veo Operating voltage range 4.75 9.0 | 475 9.0 A
Supply current quiescent 6 8 7 10 mA
Supply current—activated Ry = 20 k2 1 13 12 15 mA
tpp Quiescent power dissipation 30 35 mw
NOTES:

ury

Frequency determining resistor Ry should be between 2 and 20 kQ
. Applicable over 4.75 V to 5.75 V. See graphs for more detailed information.

2
3. Pin 8 1o Pin 1 fesdback R, network selected to eliminate pulsing during turn-on and tum-off.
4. With Ry = 130 k1 from Fin 1 to V+. See Figure 16.
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Product data

Tone decoder/phase-locked loop

NES567/SE567

TYPICAL PERFORMANCE CHARACTERISTICS

o
=
<
150 ” LN ™
HMEEBERBHE
Z 200 =1 =
|
w
v 150
o
3 //// 4 7/
= 100 / /
“
g /]/ /A
z = o
o Y., - Y g
a 2 4 6 B 1¢ 12 14 16
BANDWIDTH — % OF fpy
SLoos4t

CUPPLY CLURRENT — mA

NO LOAD
“ON" CURRENT

v
L1

CHHESCENT|
CURRENT

§ 6 T

8 k] 10

SUPPLY VOLTAGE — V

SLO0544

Figure 4. Bandwidth vs. input signal amplitude
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¥ 1
| N
&
2
s
£ 5
i
W
wr
[
14
3

a
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CENTER FREQUENGY — kHz
SLo0542

Figure 5. Largest detection bandwidth vs. operating frequency
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oy \k
> 15 Y
% 104 N
z N N
& AN
> S T
M Ca
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SLO0S43

Figure 6. Detection bandwidth as a function of C; and Cy
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Flgure 7. Typical supply current vs. supply voltage

P L\, Ny

CYCLES

1000

pd

BANDWIDTH LIMITED 8Y 4
EXTERNAL RE

{MINIMUM C2)

N

N

L BANDWIDTH

LIMITED BY {C7) ]|

N L

5 10
BANDWIDTH — % OF (g

50 100

SLOOSS

Figure 8. Greatest number of cycles before output

QUTPUT VOLTAGE PINE —V

-25

o 25

75 125

TEMPERATURE — °C

SLDOS4E

Figure 9. Typical output voltage vs. temperature
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Product data

Tone decoder/phase-locked {oop

NES67/SES67

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

15 T
+V = 475V
1.0
0.5 =7
it e
1 oenl W Y
e ° P
=] 'l
IR 7
7y
10 /
r
-15
-75 25 0 25 s 125
TEMPERATURE — °C SL00547

Figure 10. Typical frequency drift with tamperature
(Mean and 8D)
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SUPPLY VOLTAGE — V
SL00550

TEMPERATURE COEFFICIENT— ppr/ o C

§

45

5 T
+V = 575V
1.0
4.
") 5
i o ]
o
5 — TSN
" e
s 7
" N
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140
15
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Figurs 13. Center frequency temperature coefficient
{Mean and SD)
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1 2 345 10 20 40 100

CENTER FREQUENCY — kHz
SLO0551

Figure 11. Typical frequency drift with temperature
(Mean and SD}

Figure 14. Canter fraquency shift with supply voltage change
vs. operating frequancy

1
85 —T
(2) «\\ +V=T.0V (1) 15.0 | 14
Ty vegovE) 12
25 7_:: V= 8.0v{(2) 125 .
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~ P &
! 25 ﬁ\ ‘\ P | 15
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~5.0 % % 50 4
\ : —
-5 N 25 =]
BAN DTH AT 25°C
10 0 BANDWIDTH AT 25°C
=75 =25 4 25 75 125 5 25 g 25 75 125
TEMPERATURE — *C _
SLO0549 TEMPERATURE —°C SLOGSS52

Figure 12. Typical frequency drift with temperature
{Mean and S0}
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Flgure 15. Typical bandwidth variation temperatures
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Product data

Tone decoder/phase-locked loop

NES67/SES67

DESIGN FORMULAS
1
° % 1R, C,

Vi
BW = 1070 =t

in % of f,

V) = 200mVp,,.

Where
V| = Input voltage (Vrus)
C; = Low-pass filter capacitor (uF)

PHASE-LOCKED LOOP TERMINOLOGY CENTER
FREQUENCY {fo)

The free-running frequency of the current controlied oscillator (CCO)
in the absence of an input signal.

Detection bandwidth {(BW)

The frequency range, centered about fo, within which an input signal
ahove the threshold voltage (typically 20 mVeps) will cause a logical
zero state on the output. The detaction bandwidth corresponds to
the loop capture range.

Lock range
The largest freguency rangs within which an input signal above the
threshold voltage will hold a logical zero state on the output.

Detection band skew
A measure of how weall the detection band is centered about the
center frequency, fo. The skew is defined as:

(Faaax * faun = 21g)
M

where fyax and fyy are the frequencies corresponding to the edges
of the detection band, The skew can be reduced to zero if necassary
by means of an optional centering adjustmant.

OPERATING INSTRUCTIONS

Figure 16 shows a typical connection diagram for the 567. For most
applications, the following three-step procedure will be sufficient for
choosing the external components Ry, C4, Cz and Cs.

1. Select Rt and C1 for the desired center frequency. For best
temperature stability, R1 shouid be batween 2 ki and 20 k£,
and the combined temperature cosfficlent of the R1C1 product
should have sufficient stability over the projected temperature
range to meet the necessary requirements.

2. Select the low-pass capacitor, C2, by referring to Figure 4,
‘Bandwidth vs. input signal amplitude’. If the input amplitude
variation is known, the appropriate value of fg - C; necessary to
give the desired bandwidth may be found. Conversaly, an area
of operation may be selected on this graph and the input level
and C2 may be adjusted accordingly. For example, constant
bandwidth operation requires that input amplitude be abova
200mVpus. The bandwidth, as noted on the graph, Is then
controlled solely by the fg - Ca product (fg (Hz), C2(uF)).

2002 Sep 25

3. The value of C3 is generally non-critical. C3 sets the band edge
of a low-pass filter which attenuates frequencies outside the
detection band to eliminate spurious outputs. If C3 is tooc small,
frequencies Just outside the detection band will switch the cutput
stage on and off at the beat frequency, or the output may pulse
on and off during the turn-on transient. if C3 is too large, tum-on
and turn-off of the oulput stage will be defayed until the voltage
on Cy passes the threshold voitage. (Such delay may be

desiratle to avoid spurious outputs due to transient frequencies.)
A typical minimum value for C4 Is 2C,.

id v

INPUTG—3—1 5 Ry,
Ju- s
7
et R
0 " R,C,

Rz
7

FILTER =

C3
OQUTPUT
— FILTER

SLO0554

Figure 16. Typical connection

4. Cptional resistor R2 sets tha threshold for the langest “no output”
input voltage. A value of 130 kil is used to assure the tested limit
of 10 mVpy g min. This resistor can be referenced to ground for
increased sensitivity. The explanation can be found in the
“optional controls™ section which follows,

TYPICAL RESPONSE

INPUT

OUTPUT

NOTE:
R = 1000

Response to 100mVpys Tone Burst

QUTPUT

INPUT ..

NOTES:
SN = -6dB

Rh= 10002
Notse Bandwidth = 140Hz

Response to Sama Input Tons Burst
With Wideband Noise SLO0553

Figure 17. Typlcal response
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Tone decoder/phase-locked loop

NES567/SES67

AVAILABLE OUTPUTS (Figure 18)

The primary output is the uncommitted output transistor coltector,
Pin 8. When an in-band input signal is present, this transistor
saturaies; its collector voltage being less than 1.0 volt (typically
0.6V} at full output current (100mA). The voltage at Pin 2 is the
phase detector output which is a linear function of frequency over
the range of 0.95 to 1.05 o with a slope of about 20mV per percent
of frequency deviation. The averaga voltage at Pin 1 is, during lock,
a function of the in-band input amplitude in accordance with the
transter characteristic given. Pin 5 is the controlled escillator square
wave cutput of magnitude (+V ~2Vge)e(+V—1.4V) having a DC
average of +V/2. A 1k2 load may be driven from pin &. Pin 6 Is an
exponential friangle of 1Vp.p with an average DC level of +V/2. Only
high impedance loads may be connected to pin 6 without affecting
the CCO duty cycle or temperature stability.

1
.
(Pine) 7

100 200mvims

0
IN-BAND
INPUT
VOLTAGE

SLOQ5SS

Figure 18. Available outputs

2002 Sep 25

OPERATING PRECAUTIONS
A brief review of the foflowing precautions wili help the user achiave
the high level of performance of which the 567 is capable.

1. Operation in the high input leve! moda {(above 200 mV) will free
the user from bandwidih vatiations due o changes in the in-band
signal amplitude. The input stage is now limiting, however, so
that out-band signals or high noise levels can cause an apparent

bandwidth reduction as the inband signal is suppressed. Also,
the limiting action will create in-band components from
sub-harmonic signals, so the 567 becomes sensitive to signals
at fo/3, 1o/5, etc.

2. The 567 will lock onto signals near (2n+1) fp, and will give an
output for signals near (4n+1) fo where n = 0, 1, 2, ete. Thus,
signals at 5fp, and 8fg can cause an unwanted output. If such
signals are anticipated, they should be attenuated before
reaching the 567 input.

3. Maximum immunity from noise and out-band signals is afforded
in the low input level (below 200 mVgrpus) and reduced bandwlidth
operating mode. However, decreasad loop damping causes the
worst-case lock-up time to increase, as shown by the Greatest
Number of Cycles Befora Output vs Bandwidth graph.

4. Due to the high switching speeds (20 ns) associated with 5687
operation, care should be taken in lead routing. Lead lengths
should be kept to a minimum. The power supply should be
adequately bypassed closa to the 567 with a 0.01pF or greater
capacitor; grounding paths should be carefully chasen to avoid
ground joops and unwanted voltage variations. Another factor
which must be considered is the effect of load snergization en
the power supply. For example, an incandescent lamp typically
draws 10 times rated current at tum-on. This can cause supply
voltage fluctuations which could, for example, shift the detaction
band of narrow-band systems sufficiently to cause momentary
loss of lock. The result is a low-frequency oscillation info and out
of jock. Such effacts can be prevantad by supplying heavy load
currents from a separate supply or increasing the supply filter
capacitor.



Philips Semiconductors

Product data

Tone decoder/phase-locked loop

NESG7/SES67

SPEED OF OPERATION

Minimum lock-up time is related to the natural frequency of the laap.
The lower it is, the longer becomes the turn-on transient. Thus,
maximum operating speed is obtained when C; is at a minimum.
Whan the signal is first applied, the phase may be such as to initially
drive the controlled oscillator away from the incoming frequency
rather than toward it. Under this condition, which is of course
unpredictable, the lock-up transient is at its worst and the theoretical
minimum lock-up time is not achievable. We must simply wait for the
transient to die out.

The following expressions give the values of C; and Ca which allow
highest operating speeds for various band tenter frequencies. The
minimurn rate at which digital information may be detected without
information loss due to the furn-on transient or output chatter is
about 10 cycles per bit, coresponding to ar information transfer rate
of fo/10 baud.

c, = uF

130
1i:'.)
260

Ca=‘.—0-uF

In cases where turn-off time can ba sacnficed to achieve fast
turn-on, the optional sensitivity adjustment circuit can be used to
move the quiescent C4 valtage lower (closer to the threshold

voltage). However, sensitivity to beat frequencies, noise and
extraneous signals will be increased.

OPTIONAL CONTROLS (Figure 19)

The 567 has been designed sa that, for most applications, no
external adjustments are required. Certain applications, however,
will be greatly facilitated if full advantage is taken of the added
control possibilities available through the use of additional external
components. In the diagrams given, typical

values are suggested where applicable. For best resufts the
resistors used, except where noted, should have the same
temperature coefficient, ideatly, silicon dioges would be
tow-resistivity types, such as forward-biased transistor base-emitter
junctions. However, ordinary low-voltage dicdes should be adequate
for most applications.

2002 Sep 25
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SENSITIVITY ADJUSTMENT (Figure 19}

When operated as a very narrow-band detector (lass than 8%), both
Cz and C3 are made quite large in order to improve noise and
out-band signal rejection. This will inevitably siow the response time.
If, howaver, the output stage is biased closer to the threshold level,
the tum-on time can he impraved. This is accomplished by drawing
additional current ta terminal 1. Under this condition, the 567 will
aiso give an output for lower-level signals (10 mV or lower),

Ve
R
567 1 567 1
DECREASE
SENSITIVITY ?é,fs%%
i
i v+
DECREASE
Ra SENSITIVITY
567 t Rp
[ ';nk' ’ 2.5k
e B
Re
1.0k
CON
DIODES FOR
TEMPERATURE
COMPENSATION
(OPTIONAL)
SLO0556 1

Figure 19. Senskivity adjustment

By adding current to terminal 1, the output stage is biased further
away from the threshold voltage. This is most useful when, to obtain
maximum operating speed, C; and C3 are made very small.
Normally, frequencies just outside the detection band could cause
false outputs under this condition. By desensilizing the cutput stage,
the out-band beat notes do not feed through to the output stage.
Since the input level must be somewhat greater when the output
stage is made less sensitive, rejection of third harmanics or in-band
hatmonics (of lower frequency signals) is also improved.
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Tone decoder/phase-locked loop

NES67/SES67

CHATTER PREVENTION (Figure 20)

Chatter occurs in the output stage when C, is relatively small, so
that the lock transient and the AC components at the quadrature
phase detector (lock detector) output cause the output stage to
mave through its threshold more than once. Many loads, for
example [amps and relays, will not respond to the chatter. However,
logic may recognize the chaiter as a serigs of outputs. By feeding
the output stage output back to its input {Pin 1) the chatter can be
eliminated. Three schemes for doing this are given in Figure 20. All
operate by feeding the first output step (either on or off} back lo the
input, pushing the input past the threshold until the transient
conditions are over. It is only necessary to assure that the feedback
time constant is not so large as to prevent operation at the highest
anticipated speed. Although chatter can always be eliminated by
maling Cg large, the feedback circuit will enable faster operation of
the 567 by allowing C3 to be kept small, Mote that if the feedback
time constant is made quite large, a short burst at the input
fraquency can be stretched into a long output pulse. This may be
useful to drive, for example, stepping relays.

k'L Ve
Ry, RL
s67 8 567 8
1 S
Ce Rf
10k
Re*
Ca= ok
L’ 4

*OPTIONAL - PERMITS 2R

LOWER VALUE OF Cy 1

SLOO5S57

Flgure 20. Chatter prevention
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DETECTION BAND CENTERING (OR SKEW)
ADJUSTMENT (Figure 21)

When it is desired to alter the location of the detection band
{corresponding to the loop capture range) within the lock range, the
circuits shown above can be used. By maving the detection band to
one edge of the range, for example, input signal variations will
expand the detection band in anly one direction. This may prove
useful when a strong but undesirable signat is expected on one side
or the other of the center frequency. Since Ry also alters the duty
cycle slightly, this method may be used to obtain a precise duty
cycle when the 567 is used as an osciliator.

Ve
[
567 2 567 2
cz S R
| LOWERS foI RAISES fg
Ve
LOWERS fg
567 W Rp
a
"m' o 2.5k
C2
RAISES f Rg  RAISESfg
1.0%
SILIGON
DIODES FOR
TEMPERATLRE
COMPENSATION
(OPTIONAL)
SLo0558

Figure 21. Skew adjust
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ALTERNATE METHOD OF BANDWIDTH
REDUCTION (Figure 22)

Although a large value of C; will reduca the bandwidth, it also
reduces the loop damping so as o slow the circuit response time.
This may he undesirable. Bandwidth can be reduced by reducing
the loap gain. This scheme will improve damping and permit faster
operation under narrow-band conditions. Note that the reduced
impedance lavel at terminal 2 will require that a larger value of C; be
used for a given filter cutoff frequency. Y more than three 567s are 1o
be used, the network of Ry and Rg, can be eliminated and the Ry,
resistors connected together. A capacitor between this junction and
ground may be required to shunt high frequency components.

T

250

0.5k 0.8k 1.9k 2.5k 3.2k 4.0k

w200

/A

10k

E MV M
iy

8

)

/
/
Y /.
JiIlgr/
Y
1

]
e
.

B
=3
)

M=t

INPUT VOLTAG
ey

1/

VNN
\

"
L

2

00 1 4 § 4 0 12 14 8

DETECTION BAND — % OF gy

. NEFCN
A RB*'RC

OPTIONAL SILICON
DIDDES FOR

TEMFPERATURE
COMPENSATION

NOTE:
130 (wk + R) o 1300(wn + R)
15 R %2 Ty R

Adjust controf for symmatry of detection band edges
about I

SLO0559

Figure 22. BW raduction
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OUTPUT LATCHING (Figure 23)

To latch the output an after a signal is received, it is necessary to
provide a feedback resistor around the output stage {batween Pins 8
and 1). Pin 1 is pulled-up to uniatch the output stage.

v+ .

UNLATCH =

Ve r
RL
567 8
UNLATCH )
y Rt

1 2m

I3y
NOTE:
Cp, prevents |atch-up when pawer supply is lurned on,

SLOOSE0

Figure 23. Output latching

REDUCTION OF C1 VALUE

For precision very low-frequency applications, where the value of C4
becomes large, an overall cost savings may be achieved by
inserting a voltage-follower between the Ry C¢ junction and Pin 6,
s0 as to allow a higher value of Ry and a lower value of C4 for a
given frequency.

PROGRAMMING

To change the center frequency, the value of Ry can be changed
with a mechanical or solid state switch, or additional C capacitors
may be added by grounding them through saturating NPN
transistors.
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TYPICAL APPLICATIONS
7

| o
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4
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NOTES:
Companent values (Typical)
Ry = 26.4 to 15ki

Ry =247k

Ry = 20K6

Cy = 0.10mF

Cz = 1.0mF 5V
C3 = 2.2mF 6V
T4 = 250uF BV

2N ¢!
ENI)

Touch-Tone® Decoder
SLO05G1

Figure 24. Typical applications
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Product data

Tone decoder/phase-locked loop

NES567/SE567

TYPICAL APPLICATIONS (continued)

+5TO 15V
B0Hz AC LINE 50-200VRMS [
LOAD
I ce
27pF
I
E"‘-' 3 567 a8 Kyt
500pF 5 6 2 1
11 Rq
2550
fq = t00kHz & »
ey D8 AUDHO QUY
3
{IF WPUT IS
:EI.MII I 02 FREQUENCY
L MODLULATED)

L4 Y 567 )
§ [ 4
Ry J
weur C-J)l—¢
HA
R RECEIVER f 1 czj :E
| f2 4, 567 1
5 & 2 1
) é { (
Dual-Tone Decodar
NOYES:

1. Resistor and capacitor values chosen for desired frequencies and bandwidth.

Precision VLF
+
—13 567 B
5 5 2 1
NPUT siGNaL | P
{>100mVrmem)
o»—}}—« Cz l*'——|
kol
LT
== = AL
s s g l
5 6 2 1t

100mv ;3
SQUARE OR,
SImVRMS

SINE INPUT

MNOTES:
Ry = R4/5
Adjust Ry so thet ¢ = 90° with control midway.

2.1f C3 is made large uo ag ta delny tum-on of the top 567, decoding of sequential {f1 T2) tones & possible.

Ry 567

2] I 5741

C. 130[ fd}
-, = Em
2 "

- C1

Ry = 1428,

24% Bandwidth Tone Decoder

OUTPUT

INTO 1%
HM MIN.

LOAD)

o

{° to 180° Phase Shifter

SLo0562

Figure 25. Typical applications (cont.)
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Product data

Tone decoder/phase-locked loop

NE567/SES67

TYPICAL APPLICATIONS (continued)

R
s st 4 f I_lT!_
L e w
= L = TLIL
CONNECT PN 3
TO 2.8V TO 1
NVERT OUTPUT
RLz 10005}

||H’
]

Oscillator With Quadrature Dutput

o
RL
%7 g
s s 54| ULULT
10K
i
i
Rq

-
W=t

Pulse Ganarator With 25% Duty Cycle

567

é

)

IIHFW

Qscillator With Double Frequency
Output

vCo
TERMINAL

{£6%) Rq

e

Precision Osclilator to Switch 100mA

Loads

Precision Osciflator With 20ns

Switching
567
6 5
[ outRUT
——C
12 (MIN}
100k
nn | uuwr
——
ol DUTY
Ca CYCLE
. ADJUST

Pulsa Gensrator

SLO0563

2002 Sep 25

Figure 26. Typical applications (cont.}
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Tone decoder/phase-iocked foop NE567/SE5S67
S08: plastic smali outline package; 8 leads; body width 3.9 mm 50T96-1
———— ) ————y j+———E

A,
e R
pin tindex !
(4 r l e
- el L,
: 0 o .
47 pr I
0 2.5 5 mm
{ IS T GO T S DR NS S W |
scale
DIMENSIONS {Inch dimanaions are dedved from the atiginal mm dimanalans)
A
uNIT | b Ay | Ax | A | by | e ph | E@] & | He | L | Lp| @ v wj y | z] @
0.25 | 1.45 049 | 025 ] 50 4.0 8.2 1.0 0.7 0.7
mm | 475 | 0531 198 | 025 | gas | qa | 28 | 38 | | 58 [T | o4 | 08 | OB M | oz | g
o
0.G10 | 0.067 0,019 |0.0100| 0.20 | 0.16 0.244 0.03% { 0.028 0.028 a
inches | 0.089 | ool 281 0.01 | d'01a looors| 0.8 | 0.15 | ©0%0| 0228 [ 004 [ oot [ o024 | 001 | 0011000402
Notes
1. Plastic or metal protrusions of 0.15 mm maximum per side are ot Included,
2. Plastic or metal protrusicns of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EURCPEAN
ISSUE DATE
VERSION [EC JEDEC ElAd PROJECTION
SF-O5-28-
SOT961 076E03 MS-012 E—@ oo.1007
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Product data

Tone decoder/phase-locked loop

NES67/SES67

DiP8: plastic duatl in-line package; B leads (300 mil)

S0T874

Id— seating plane

;]r“w‘l_

J— b5
T

pin 1 index

2002 Sep 25

1 4
o 5 10 mm
L 1 PREEE T R S S W |
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A A A 1 [}
1771 o A R e I by | bz ¢ [ o | EM| o ay Lo omg | oMy | ow | 20
173 | 053 { 107 | 036 | 98 | B.48 360 | 825 | 100
mm | a2 | o081 | 32 | 172 | g3 | ose | 023 | o2 | seo | 254 | 762 | 3os | 7o | 83 [O%4] V1°
nch 0.068 | 0.0zt | 0042 | 0014 | 039 | 026 014 | 032 | 0.8
os i 097 | 0020 | 013 | 1oet | oos | 0o3s | oooa | 088 | oa | O10 | % | g1z | 03 | oaa | 0O [P0
Note
1. Piastic or matal protrusions af 0.25 mm maximum per skde are not included.
OUTLINE REFERENCES EURCPEAN
VERSON [ g0 e -y PROJECTION ISSUE DATE
SE-GR-D4
8OT97-1 050G0t1 MG-001 8C-504-8 = @ 1227
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Tone decoder/phase-locked ioop NES67/SES67

Data sheet status

Product Definitions
n
Data sheat status [ status(2]
Dbjeclive data Development | This data shest contains data from the objective specification for product development.

Phitlps Semiconductors resarves the right to change the specification in any manner without notice.

Preliminary data Qualification This data sheet contains data from the preliminary specification. Supplementary data will be
published at a later date. Philips Semiconductors reserves tha right 1o change the specification
without notice, in order to improve the design and supply the best possible product.

Product data Production This data shest contains data from the product specification. Philips Semiconductors reserves the
right to make changes at any fime in order lo improve the design, manufacturing and supply.
Changes will be communicated acconding to the Customer Product/Process Change Notification
| {CPCN) procedure SNW-SQ-650A,

[1] Please conkuf the most recently issuad dala shest before initisting or completing & design.

{2] The prodict status of the device(s) described In this data sheat may have changsd since this data shee! was published. The Jatest information is available on the Intemet a1 URL
hitp:/iwww.samiconductors. philips.com.

Definitions

Short-form spacification — The data in a short-form specification is extracted from a full data sheet with the same type numbser and title, For
detalled information see the relavant data sheet or data handbook. .

Limiting values definition — Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 60134). Stress above one
or more of the limiting values may cause permanent damage to the device. These are sfress ratings only and operation of the device at these or
at any other conditions above those given inthe Characteristics sections of the specificalion is notimplied. Exposure to limiting values for extendead
periods may affect device reliability.

Application information — Applications that are described herein for any of these products are for illustrative purposes only. Philips

Semiconductors make no representation or warranty that such applications will be suitable for the specified use without further tasting or
modification.

Disclaimers

Life support — These products are not designed for use In life support appliances, devices or systems where malfunction of these products can
reasonably be expected to result in parsonal injury. Philips Semiconductors customers using or selling these products for use in stich applications
do sa at their own risk and agres to fully indemnify Philips Semiconductors for any damages resulting from such application.

Rightto make changes — Philips Semiconduciors reserves thetight tomake changes, without notice, in the produdts, including circuits, standard
cells, andfor software, describad ar contained herein in order ta improve design and/or performance. Philips Semiconductors assumes no
responsibility or lability for the use of any of these products, conveys ne license or fitle under any patent, copyright, or mask work right to these

products, and makes no representations or warranties that these products are free from patent, copyright, or mask work right infringement, uniess
otherwise specified,

Contact information © Koninklijke Philips Etectronics N.V, 2002
Far additional information please wisit Alt rights reserved. Printed in U.S.A.
http:/iwww.semiconductors.philips.com. Fax: +31 40 27 24825

Date of release: 09-02
For sales offices addresses send e-mail to:

sales.atddresses@www. semiconductors.philips.com. Document order number: 9397 750 10404
[fs make things better”

Philips
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Order this document by MC3374/D

OTORO R ———
W) m LA MC3371
Low Power
Narrowband FM IF
LOW POWER
The MC3371 and MC3372 perform single conversion FM reception and
consist of an ascillator, mixer, limiting IF amplifier, quadrature discriminator, FM {F
active fiiter, squelch switch, and meter drive dircuitry. These devices are
designed for use in FM dual conversion communication equipment. The
MC3371/MC3372 are similar to the MC3361/MC3357 FM IFs, except that a
signal strength indicator replaces the scan function controfling driver which is
in the MC3361/MC3357. The MC3371 is designed for the usa of parallel LC
companents, while the MC3372 is designed for use with either a 455 kHz ®
ceramic discriminator, or parallel LC components. 1
Thase devicas alsa require fewer sxtemal parts than earlier products. The
MC3371 and MC3372 are available in duaiHn-line and surface mount MQZU::&AGE
packaging. CASE 648
* Wide Oparating Supply Voltage Range: Voc = 2.0t 9.0V
* Input Limiting Voltaga Sensitivity of<3.0 dB «
¢ Low Drain Cument: I = 3.2mA, @ Vo = 4.0V, Squalch OFf iU >
¢ Minimal Drain Current Increase When Squelched WY
* Signal Strength Indicator; 60 dB Dynamic Ranga PLASPI‘I% P:(i:xKAGE
8 Mixer Operating Frequency Up to 100 MHz CASE 751B
* Fawar External Parts Requirad than Earlier Devices (50-16)
e
MAXIMUM RATINGS 1
R j Val Unit DTB SUFFIX
ating —= = PLASTIC PACKAGE
Power Supply Voltage 4 {Veo(max) 10 Vde CASE G48F
RF Input Voltage (Vo 2 4.0 Vdc) 16 V18 10 Vims {TSSOP-16)
Detector Input Voltage a8 V8 1.0 Vpp
Squslch Input Voltaga 12 V12 6.0 Vde ORDERING INFORMATION
(Vo = 4.0 Vdo) Operating
Mute Function 14 Vig -071010 | Vpy Device |Temperature Range| Package
Muta Sink Current 14 114 80 mA G« MC3ITID 8016
Junction Temperature - T, 150 ¢ | |mMc3s7iDTe TSSOP-16
Storage Temparature Range - Tstg 65 +150 | °C MC3371P Ta=-30°to+70°C | Plastic DIP
NOTES: 1. Devices should not be operated at these vakies. The ‘Recommended Operating MC33720 80-18
Conditions™ table provides condltions for artual device operation.
2. ESD data available upon request. MC3372DTB TSSOP-16
MC3372P Plastic DIP
PIN CONNECTIONS
s (] ~ [16] Mixer Input osc {E [16] Mixer Input
’ [Z] 15] G e (F1 [15] Gnd
Miser Ouput [ 3 T4 Mo Mixer Output [ 2] 4] Mute
veeld]  wcaar  [13] MeterDrive Vo [4] wmcysrz  {13] MeterDrive
Limitor Inpet [ 5] (Top View)  [12] Squeleh Input Limites nput (5]  (Top View) Squeich Input
, { 5 11 Fiter Outpt Decouping [ 6 1] Fiter Output
Decoupig { 18] Fitsr Input Limiter Output [T [70] Fiter Input
Quad Col [ 3 9] Recovered Audio Quad Input {8 | 9] Recovered Audio
© Motorola, Inc, 1996 Rev 1



MC3371 MC3372

RECOMMENDED OPERATING CONDITIONS

Rating Pin | Symbol Value Unit

Supply Voltage @Ta=25C)| 4 Voo 20w a0 Vdc
(-30°C = Ta < +75°C) 241090

RF Input Voltage 18 Vig 0.0005 to 10 [ mVrms
RF input Frequency 16 fer 01t0100 | MHz
Osgiltator input Voitage 1 Viocal 8010400 [mVrms
Intarmexiiate Fraquency - fif 455 kHz
Limiter Amp Input Voltage 5 Vif 0t0400 |mVrms
Filtar Amp (nput Voltage 10 Via 0110300 |mVrms
8quelich input Voitage 12 Vﬂ Dor2 Vde
Mute Sink Current 14 Isq 0.1 30 mA
Ambient Temperature Range - Ta -301to +70 °C

AC ELECTRICAL CHARACTERISTICS (Vg = 4.0 Vdc, fp = 581125 MHz, df = 43.0 kHz, fryog = 1.0 kHz, 50 Q source,

fiocal = 57.6575 MHz, Vigegr = 0 dBm, Ta, = 25°C, unless otherwise nated)

Characteristic Pin Symbal Min Tvp Max Unit

tnput for 12 d8 SINAD - VsiN pVims
Matched Input - (See Figures 11, 12 and 13) - 1.0 -
Unmatched input - (See Figures 1 and 2) - 5.0 15

Input for 20 dB NQS - VNas - 3.6 - i pvrms

Recoverad Audio Output Voltage - AFg mvms
Ve = —30 dBm 120 200 320

Recovered Audio Drop Voltage Loss - AFijoss dB
Vri=-30 dBm, Voo = 4.0 Vio 20V 80 -1.5 -

Mater Driva Qutput Voitage {No Modulation) 13 Moy Vdc
Vit = =100 dBm MV1 = 0.3 0.5
Vi =~70 dBm Mv2 1.1 15 19
Vi = =40 dBm MV3 20 25 3.1

Filter Amp Gain - Ay{Amp) a8
Rg =600 &2, fg = 10 kHz, Vgg = 1.0 mVrms a7 50 -

Mixer Conversion Gain = AV (Mix) dB
Vif =40 dBm, R_= 1.8 ki2 14 20 3

Signal to Noise Ratio - s/ dB
Vi = ~30 dBim 36 67 -

Total Harmenic Distortion ~ THD %
Vi = -30 dBm, BW = 400 Hz to 30 kHz - Q8 34

Datecior Qutput impedance 2o - 450 - Q

Datactor Output Voltage (No Modulation} 9 DV Vde
Vif =30 dBm \ 145 -

Meter Drive 13 Mo uA/dB
Vit = ~100 to ~40 dBm - 0.8 -

Metar Drive Dynamic Range 13 MV dB8
RFn - 60 -
IF}, (455 kHz) - 80 -

Mixer Third QOrder Input Intercept Point - ITOMix dBm
1 = 58.126 MHz
f2 = 58.1375 MHz - -22 -

Mixer input Resistance 16 Rin - 33 - ki

Mixer input Capacitance 16 Cin - 22 - pF

MOTOROLA ANALOG IC DEVICE DATA




MC3371 MC3372

DC ELECTRICAL CHARACTERISTICS (Voe = 4.0 Vde, Ta, = 25°C, unless otharwisa notad)

Characteristic Pin Symbot Min Typ Max Unit

Craln Cutrent {No Input Signal) 4 mA
Squelch Off, Vsq =20 Vde lect - 3.2 42
Squeich On, Veq = 0 Vde foc2 - 3.8 4.8
Squelch Off, Vo= 2.0t0 5.0V dicet - 1.0 20

Datactor Qutput (Mo Input Signal) 9 ve Vdc
DC Voltage, V8 = Vo 0.9 1.6 23

Fiitar Output {No Input Signaly H Vde
DC Voltage Vit 1.5 25 35
Veltage Change, Voe =2.010 9.0V dv11 20 5.0 8.0

Trigger Hysteresis - Hys 34 57 80 mv

Figure 1. MC3371 Functional Block Diagram and Test Fixture Schematic

RF input RSS! ‘Oulput
N/ I
Voo =4.0Vde y Fittary,
? 51k 04 Sqin Eilteroy 1.0 pF
e T AF Out
T10uF 3470 to Audio
0 Powar Amp
) 510k :
? +—AA—8 282k =
16 15 011' 1 12 11 10 9
Amp
Squelch Trigger 4 A B
with Hysteresis -
[_ Demodulator
10
Miner 3 L
Limiter €
Amp } 18
51k 3 $ 53k
{ Oscilator Ll 1Bk
1 2 3 4 5 6 7 8
15
o—|—as ———
L T Quad ol TOKO
B f I b 1% St 11| { 1226597 1K (10 mm)
2 0.33 or
576875 = Dk 2 lmomzazamm
MHz T—— [ '
0.001 —
I >— -
L—I———J muRata 04
CFU45502 -0
= o I
equivalent -

3
MOTOROLA ANALOG IC DEVICE DATA .



MC3371 MC3372

Flgure 2. MC3372 Functional Block Diagram and Test Fixture Schematic

RF input RSSIﬁtmul
N
Ve = 4.0 Vde Filter|,
T | 7
1 51k o1 Sqn  Fierou 1D uF
o1 | o)
0.01 ]
= AF Out
T HKF 34 to Audio
0.01 Powsr Amp
'| N
Mute —5‘.‘9‘& 382k I
18 oﬂ 13 12 1 10 9
.
a +
Squeltch Triggesr I &
i— Damodulator
M )
e k™S |+
% 53k
1 2 3 4 5 6 7 8
! 'lﬁl" . Rig - Sf3 Lid
) i 18k T S 12?['
r T —\/] Sl .
2 51k L rhic
576575 é o ¢z P Resanaor
MHz == 04 } : oets
- ot CDB4S5C16

muRata
CFU45802

!
M=

equivalent
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TYPICAL CURVES
{Unmatched Input)
Figure 3. Total Harmonic Distortion
versus Temperatura Figure 4. RSS! versus RF input
~ 8.0 70
s ] I T, ! 75°C
Ve = 4.0 Vde AT~
é 40 R iput =30 dBm % =
=0T M
I 0 _ 5 T =-30°C
8 4 4
TR =1
g '8- 40 Ta=25°C
§ 20 g ®
o Voo = 4.0 Vde
E 10 \/ el X fo= 0.7 MHz
g \ Vg top- TAZTSC gy
X
o0 0 t— Ty =-NC
55 -35 -5 50 25 4§ 85 B5 105 {25 -140 120 100 -80 -60 -40 -20 a 0
Ta, AMBIENT TEMPERATURE (°C) RF INPUT (dBm)
Figure 5. RSS! Output versus Temperature Figure 6. Mixer Output versus RF Input
60 0
N
o =30 dBm == K .=
8 i Desired Prod
— Vog = 4.0Vde E .
z @ o= 107 MHz ] g %
5 % 5 5 100 MHz
E %0 E f 3rd Order Products
S u =10 Bm_ % 40
£ 18 g =0
12 / Voo = 4.0 Vide
50 CC e
an v V TAI- 27°C
%5 a5 15 50 25 45 & 8 105 1% " -60 -5 -4 - -0 -1 o 10
Ta, AMBIENT TEMPERATURE (°C) RF INPUT (dBm)
Figure 7. Mixer Gain versus Supply Voltage Figure 8. Mixer Galn versus Frequency
233 Tl a 50 40 TN
A= 75° Voo =4.0Vde 14
2% Th=21°C
_ gt i 30 RFjp = ~40 dBm 1
z o TA==30CTT TA=5°C g iy
*5" 18 4 N
-1
% 15 e § 2
gl ¥4 W —15 dBm
& =
2 o0 fo= 0.7 MHe = 20 50
RFi, ~40 dBm 10 T3
6.0 1.8k02 Load N \\ 0 ¢Bm
30 . N\ Y-s048m
D .l .l
0 10 20 30 40 50 60 70 BO 90 10 10 10 100 1000

Ve, SUPPLY VOLTAGE (V)

T, FREQUENCY {(MHz}
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MC3371 PIN FUNCTION DESCRIPTION
OPERATING CONDITIONS Vi = 4.0 Vde, RFin = 100 Y, fmod = 1.0 KH2, fgey = 3.0 kHz. MC3371 at fry = 10.7 MHz (s0e Figure 11).

Pin

Symbol

internal Equivalent
Circuit

Description Waveform

1

08C1

0osc2

veo

05C1 19K

Qsc2

200

1

Tha base of the Colpitts oscillator. Use
a high impedance and low capacitance
probs or a “shiffer” to view the wave—
form without altering tha frequancy.
Typical level is 450 mVpp.

The amitter of the Colpitts oscillator.
Typical signal level s 200 mvpp. Nota
that the signal is somewhat distorted
comparad to that on Pin 1.

MXout

Vee

Vee

1.5k

100

Mizeroyt

Output of the Mixer. Riding on the
455 kHz is the RF carrier component.
The typicel level is approximately

60 mVpp.

Supply Voltage ~2.0 to 9.0 Vdc Is the
operating range. Vice Is decoupled to
ground.

IFin

DEC1
DEC2

53k

51k

6

DEC1 -p AN
7
L

Input to the IF amplifier after passing
through the 455 kHz ceramic filter, The
signal Is attenuated by the filter. The
typical level is approximately

50 mVpp.

DEC2

60A

IF Decoupling. Extarnal 0.1 pF
capacitors connected to Vog-

Quad
Goil

8
Quad Cail
Ve

Quadrature Tuning Coil. Composite
{not yet demodutated) 455 kHz IF
signal is present. The typical level is
500 mVpp.

MOTOROLA ANALOG IC DEVICE DATA
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MC3371 PIN FUNCTION DESCRIPTION {continued}
OPERATING CONDITIONS Ve = 4.0 Vde, Rin = 100 4V, fnog = 1.0 KHZ, fgey = 3.0 kHz. MC3371 at fRe = 10.7 MHz (see Figure 11),

Pin

Symbol

Intemnal Equivatant
Circuit

Description

9

RA

Ve

c
200
RAQu
9
100 pA

Recovered Audio. This is a composite
FM demodulated output having signal
and carrier component. The typical
leval is 1.4 Vpp.

The filtered recovered audio has the
cafrier component removed and is
typically 800 mVpp.

23nay

10

Fillp

Filter Amplifier Input

.

i

FI|0ut

v

240 pA
Filteroyt

10
Fitteryn
Ve
30 ph
ce
11

Filter Amptifier Output. The typical
signal level is 400 mVpp.

12

Sqin

12
Sain
12 A

Squelch Input, See discussion in
application text.

MOTOROLA ANALOG IC DEVICE DATA




MC3371 MC3372

MC3371 PIN FUNCTION DESCRIPTION (continued)
OPERATING CONDITIONS Ve = 4.0 Vde, RFyp, = 100 uV, fmod = 1.0 KHz, fgey = 3.0 kHz. MC3371 at fr- = 10.7 MHz (see Figure 11).

Internal Equivalent
Pin Symbol Circuit

Description

Waveform

13 RSSt
Voo

1.8k

Bias

RSSlgyt

RSSH Output. Referred to as tha
Reaceived Signal Strength Indicator or
RSl The chip sources up to 60 A,
over the linear 60 dB range. This pin
may be used many ways, such as:
AGC, mater drive and carrier triggered
squelch cireuit.

14 MUTE
14 Muigor

Saout

Mute Output. See discussion in
application text.

15 Gnd

Ground. The ground area should be
continuous and unbroken. In a two—
sided layout, the companent side has
the ground plane. in a one—sided
layout, the ground plane fills around
the traces on the circuit side of the
board and is not interrupted.

16 MIXgn Vee

Mixer Input -
Serias lnput lmpedanca:
@ 10 MHZ: 309 -§33
@ 45 MHz: 200 - {13 2

*Other pins are the same as pins it MC3371.
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MC3371 MC3372
MC3372 PIN FUNCTION DESCRIPTION

OPERATING CONDITIONS Ve = 4.0 Vdc, RFjn = 100 pV, fmod = 1.0 kHz, gey = 3.0 kHz. MC3372 at fpy- = 45 MHz (see Figure 13).

Intarnai Equivalant
Pin Symbol Circuit Description Waveform
5 IFin IF Amplifier input
(™
[ 53k
6 DECT DEC IF Decoupling. Extemal 0.1 pF
60 A capacitors connecied to V.
7 IFout IF Amplifier Qutput Signal level is
Ve 7 {typically 300 mVpp.
— IFy
50pA
& 120 pA
B Quadjn Quadrature Detector Input. Signal
8 level is typically 150 mVpp.
Quadyn
Vee
T 10 beed 50 4
9 RA

Recovered Audio. This is a composite
FM damodulated output having signal
and camier components. Typical level
is 80D mvpp.

Vee
200 9
RAQu,
The filtered recovered audio has the
100 uA carrier signal removed and is typically
T 500 mVpp.

MOTOROLA ANALOG IC DEVICE DATA
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Figure 9. MC3371 Clrcuit Schematlc
Mixery Mixeroyt  MeterOut  Filten,
Vee P —a 1 ~3 b3 410

12 Squelch In
1
0sCH > ' Squelch Out
05C2 X X
Y
200pA :3\0 Bias
4 r—a Quadm
vee ‘.'—T—
f % lr—g
J“‘m %
i X 00 9
(F ¢ A—P- Ry
In
18k
6 1 53%
DECt % y 4 51k
DEC2 A — 4 @ 1DOM
Figure 10. MC3372 Clrcuit Schematic
4 Mixeriq Mixefoyt ~ Meter Okt Fillet!‘,-{,!
Vee 1 '——1- 18 l—»s —$-13  —
1 I I ! ! 12 Squelch In
1
05C4
2 X 1
0sC2 £
100 | Bia
200 ph WA z
4
vee 1
T J X . |-
o by ] Y% 00 9
S ¥ -AAA—P- RAut
™
§ 53k
DEC ¥ - ~AAN—
Fout @ ' _—
10
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MC3371 MC3372

CIRCUIT DESCRIPTION

The MC3371 and MC3372 are low power narrowband FM
receivers with an operating frequency of up to 60 MHz. Its low
valtage design provides iow power drain, exceflent
sensitivity, and good image rejection in narrowband voice
and data link applications.

This part combines a mixer, an IF {intermediate frequency)
limiter with a logarithmic response signal strength indicator, a
quadrature detector, an active fiter and & squelch trigger
circuit. In a typical application, the mixer amplifier converts an
RF input signal to a 455 kHz IF signal. Passing through an
extornal bandpass filter, the IF signal is fed imo a limiting
amplifier and detaction circuit where the audio signal is
recovered. A conventional quadrature detector is ysed.

The absence of an input signal is indicated by the
presence of notse above the desired audio frequencias. This
“noise band” is monitored by an active fiiter and a detector. A
squelch switch Is used to mute the audio when noise or a
tone is present. The input signal level is monitored by a meter
drive circuit which detects the amount of IF signal in the
limiting amplifier.

APPLICATIONS INFORMATION

The oscillator is an internally biased Colpitts type with the
collector, base, and emitter connections at Pins 4, 1 and 2
respectively. This oscillator can ba run under crystal control.
For fundamental mode crystals use crystal characterized
parellel resonant for 32 pF load. For higher frequencies, use
3rd averione series mode typa erystals. The coil (L2) and
resistor RD (R13) are neaded to ensure proper and stable
operation at the LO frequency (see Figure 13, 45 MHz
application circuit),

The mixeris doubly balanced to reduce spurious radiation.
Conversion gain stated in the AC Electrical Characteristics
table is typically 20 dB. This power gain measurement was
made under stable conditions using a 50 § source at the
input and an external load provided by & 455 kHz ceramic
filter at the mixer output which is connected to the Vo (Pin4)
and {F input (Pin 5). The filter impedance closely matches the
1.8 k2 internal load resistance at Pin 3 (mixer output). Since
the input impedance at Pin 16 is strongly influenced by a
3.3 k02 intemnal biasing resistor and has a low capacitance,
the useful gain is actually much higher than shown by the
standard power gain measuremant, The Smith Ghart plot in
Figure 17 shows the measured mixer input impedance
versus input frequency with the mixer Input matched to a
50 2 source impedance at the given frequencies. In order to
assure stable operation under matched conditions, it is
necessary to provide a shunt resistor to ground. Figures 11,
12 and 13 show tha input natworks used to detive the mixes
input impedance data.

Following the mixer, a ceramic bandpass fiter is
recommended for IF filtering (i.e. 455 kHz types having a
bandwidth of £2.0 kHz to 15 kHz with an input and output
impedance from 1.5 kQ to 2.0 kQ). The 6 stage limiting IF

amplifier has approximately 92 dB of gain. The MC3371 and
MC3372 are different in the limiter and quadrature detector
circuits. The MC3371 has a 1.8 k(2 and a 51 kQ resistar
providing internal dc biasing and the output of the limiter is
intemally connected, both directly and through a 10 pF
capacitor to the quadrature detector; whereas, in the
MC3372 these components are not provided intemally. Thus,
in the MC3371, no external components are necessary to
match the 455 kHz ceramic filter, white in the MC3372,
extemal 1.8 kQ and 51 kQ biasing resistors are needed
between Pins 5 and 7, respectively (see Figures 12 and 13).

In the MC3371, a parallel {.CR quadrature tank circuit is
connected extemnally from Pin 8 lo Ve {similar to the
MC3361). In the MC3372, a quadrature capacitor is needed
extemally from Pin 7 to Pin 8 and a parallel LC or & ceramic
discriminator with a damping resistor is also needed from
Pin 8 to Ver {similar to the MC3357). The above external
quadrature circuitry provides 90° phase shift at the IF center
frequency and enables recovered audio.

The damping resistor detenmines the peak separation of
the detactor and is somewhat critical. As the resistor is
decreased, the separation and the bandwidth is increased
but the recovered audia is decreased. Receiver sensitivity is
dependent on the value of this resistor and the bandwidth of
the 455 kHz ceramic filter.

On the chip the composite recovered eudio, consisting of
carrior compenent and modulating signal, Is passad through
a low pass filter amplifier to reduce the camer component
and then is fed to Pin 9 which has an output impedance of
450 2. The signat still reguires further filtering to eliminate
the carrier component, deemphasis, volume contral, and
further amplification before driving a loudspeaker. The
relative level of the composite recovered audio signal at Pin 9
should be considered for proper interaction with an audio
post amplifier and a given load element. The MC13060 is
recommended as a low power audia amplifier.

The meter output indicates the strength of the IF level and
the output current is proportional to the logarithm of the iF
input signal amplitude. A maximum source current of 60 pA is
available and can be used to drive a meter and to detect a
carrier presence. This Is referred 1o as a Received Strength
Signal Indicator (RSSI). The output at Pin 13 provides a
current source. Thus, a resistor to ground yields a voitage
proportional to the input carrier signat lavel, The valua of this
resistor is astimated by (Vcc(vde) — 1.0 V)60 pA; so for
Vo = 4.0 Vde, the resistor is approximately 80 k2 and
provides a maximum voltage swing of about 3.0 V.

A simple inverting op amp has an output et Pin 11 and the
inverting input at Pin 10. The noninverting input is connected
1o 2.5 V. The op amp may be used as a noise triggered
squelch or as an active noise filter. The bandpass filter is
designed with external impedance elements to discriminate
between frequencies. With an extemal AM detector, the
fitared audio signal is checked for a tone signal or for the
presence of noise above the normal audio band. This
information is applied to Pin 12.
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An external positive bias to Pin 12 sets up the squelch
trigger circult such that the audio mute {PFin 14) is open or
tonnected to ground. If Pin 12 is pulled down to 0.8 V ar
below by the noise or tons detector, Pin 14 is intarnally
shortad to ground. There is about 57 mV of hyteresis at
Fin 12 to prevent jitter. Audic muting is accomplished by
connecting Pin 14 to the appropriate point in the audio path
between Pin 9 and an audic amplifier. The voltage at Pin 14
should not be lower than —0.7 V; this can be assured by
connecting Pin 14 to the point that has no de component.

Ancthar possible application of the squelch switch may
be as a cayvier level triggered squelch circult, similar to the
MC3362/MC3363 FM receivers. In this case the meter
autput can be used directly to trigger the squelch switch
when the RF input at the input frequency falis below the
desired level. The level at which this occurs is determined
by the resistor placed between the meter drive output
{Pin 13) and ground (Pin 15).

Figure 11. Typical Application for MC3371 at 10.7 MHz
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Figure 12. Typlcal Application for MC3372 at 10.7 MHz
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Figure 13. Typical Application for MC3372 at 45 MHz
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* Refarenca Figures 11, 12 and 13

Figure 17. Mixer Input Impedance versus Frequency
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Figure 18. MC3371 PC Board Component View with Matched Input at 10.7 MHz
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Figure 19, MC3371 PC Board Circult or Solder Sida as Viewed through Component Side

Above PC Board is laid out for the circult in Figure 11.
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Figure 20. MC3372P PC Board Component View with Matchad tnput at 10.7 MHz
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Figure 21. MC3372P PC Board Circult or Solder Side as Viewed through Component Side

Above PC Board is taid out for the cireuit in Figure 12.
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