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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 audio signal will be
decoded the video signals by using sound card of computer with the WXSAT program.
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1.6 M3t wMwHIpdeyavesnuugafivsdinm
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Sensor  MIBIATOINBATIVIANAAAIUUATUAONY  (3unT) Radiometer n15tunninnld

wanmsveamsiudaszoz1na (Remote Sensing) 19 TUNIAT19TAMTUATIA (Emission) uaznisaziou
- w . § [l R - + 0 4 4
PAUYBISIA (Reflection) vonduuinAnT'H1 (Blectro Magnetic Wave) Aua lusandudiannse
o . . aa t A F] [ 4 »
UDURURAIWAT (Visible) NDAWUIITIANAL 0.5 — 0.9 'luRsou nazAsundIUaudeuFuTuY 4
4 3 P o H
ATUO 150071 Infrared TAOTIAIMO1IAAY 6.5 - 7.0 luATOU Hlunisainnialeiluussoinms uas
[ li o L 3 -y

10.5-12.5 lunsou  lausaniiu Visible lunisasninswasBuavemsmasdnyusvesituiilan

» ”
U Auzhuda vl umani (dudu

L) l!' L3 ] L4 d' = 1

FNAAU  Infrared ¥ lunuasninaomnimmaAidnduesussomaasiuiolan 19
quupil voAmw uozQuund veudAllan i]11qﬁuniuqqﬁuu?nmﬁuﬁumﬁ'uﬁ'nmWmmﬁuu
gliouInemiy 2 szuu fle aifouggiisinowiianTaesfeih (Geostationary orbitting
Meteorological Satellite) lauSudyg wainiioy GMS 'uamizmﬁfﬁﬁuuazmmﬁuuqaﬁuufinuwﬁﬂ
Tnossoulan (Near Polar orbitting Meteorological Satellite) lasiudygooinmafion NoAA

(National Oceanic and Atmospheric Administration) 'uanhzmﬁﬁui'g BT M

11it 110 avnfiongaitoninu GMs -5

17 aniunggHuing GMSs - )
Aufiougatoninn GMS - 5 (Geostationary Meteorological Satellite) 1Hua1ufioyq ¥ila
A Tt .ﬂ' - 1 -2 5 = =
Geostationary orbit 33323013 TA9sBgNA UMY 140 E HAnugeeniulan 35,800 Km. i waziBun
& Gl’ ; :: : - : | - | =) = = o o
Al ayounquiuiivaTanmilessatalonld fe niiedu eemands uazummmsul3AnasTuan
1waziBuavesdeyn
MIthunTn 4 $2endu : Visible : 0.5 - 0.9 Tunten 1vaz@onvesdoyn 1.25 Km,
: Water Vapour : 6.5 - 7.0 TuAsoU 510azBuayeadoya s Km.
: Infrared 1 : 10.5-11.5 Tunsou swaz@oaveadoyn s Km.
: Infrared 1 : 11.5-12.5 Tunsew sivaziBuavesdoyn s Km.
o ' 4 o
ALl umsdwnm : 9o q T lus
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1.8 mafioageHeing NOAA
ANVIUY NOAA (National Oceanic Atmospheric Administation) iy uHuuggilvninuin
= b - A 5t -y oy
TnvssouTan (Polar orbiting) Wlumaiivnvestlszmaanigensn dailvgiunsuggiininnmmnse
Tudynmaufion NOAALL NOAA 12, NOAA 14 ung NOAALS Taulinnwasvsganindiulan 833
A ar ¥
Km. Tnamyuseulan 10158 nii lunamilaeznyuseuTan 14.18 sou Auaalaesge sndulan
» = &4 o ¥
870 km TdramyusouTanlunm 102,37 il TunilaTusznyuseulanid 14.07 sou
b= 4 PR o e u'l Yo o =4 . -

Sensors  wiBIATDINEN ¥ lUNMIATIIaRAaA lifUAIAIMbIYBYT  NOAA-Series  #iD

AVHRR/3 (Advanced Very High Resolution Radiometer/mode 3) 1‘]’5":? M3 uthumw“lusz'un Scanning

Radiometer 3§ 5 429AAU 3 1waz@uavedoya (Resolution) 1.1 km. uazlanunina (Track) 2,700 km.

i A4 4 ‘4
MINA 1.3 uensrunauildlunsdnmdaae

¥2anfuf} (Wave Lange|  Snnmunniu WlumsAnyuaa Wumsfinndug
1 Visible | 0.58-0.68"luAseu | mwiznananiu  |fiw, undaiiduity uazaznousi mea
2 Visible | 0.725- 110 lungeu | mwiznamaaiu o, unaariiady
3 |NearInfrared| 3.55-3.93 lwnseu |nasfunaznanefu qmuqﬁﬁuﬁmzmua:‘lﬂm
4 Infrared | 1030 - 11.30 lunseu | Wananeuunznaneiiu O
5 Infrared | 11.50 - 1250 unsou | fenateTuunsnanafiu qungiifiah

19 nsanemiddhaaiioy

maTuTabmsasaom Iinszeznalavl¥gunsaimansaefiandseguuaridfivy (Spaceborme
remote sensing technology) (G nTunumlumsasiomIniduedaunn Tusrmassuitnan vl
ipsnnmunsonsemsani idedundeneidszna yiagiima uaziaTan 1wdeudusdi

o
179137




10

191 niamsasromidasanidion werfuqunsaimsnsdeiandusifianudeuiidamey
UMY (tvu m?m AVHRR, The Advanced Very High-Resolution Radiometer ﬁﬁﬂﬁfqaduum’nﬁun
NOAA 301A384 VISSR, Visible and Infrared Spin Scan Radiometer ﬁﬁquaguummﬁuu HIMAWARI)
Mimsasremsefuiouuui Tanfiigumgigandn nf (Hot spot) Fausnudananesinsusadnny
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o lsfimumdaninasiony Hot spot udwedosunszumnmsigninnudnedmiaitetuiui
Hot spot Yu FhuuSnaiiiaTiiheda Tavaseeufiuifivy Hot spoufu Fuuiithnielindern
M3ATINABUNNAINAUAY (Ground check)
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Tnsndunfigadulugng 100 w1 ldrnsaaremilugadu1élugng 100 wifidosuiu

) L]

o 4 o da o 4 ) y o
Taogunstinsaeianauisdnaufeuiiaediaguunuiion NOAA HaSunii AVHRR fimumsonsnnia

» R v » » [
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a - a & a wa '

e 121 mnilawas a1ufioy NOAA Twzansonsionudld Flumalfiamnddesliiv

e Y ef e = - 1 ﬂ 1 1 e rd -
qnauuiivnalvguiuide 121 asnTawas Sadssastony swidumsludunse msizeziia

= 1 J n:i U 1 a - ] v L]

anudomeaoiuithidiuediann mesugulnzmndinn funamm uazidumlewg etn'ls
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Muwunugy Iihlunimim

luilagiiu imsldmadion NOAA Tumsasrem I lunawgininuealan (3UN 1.12) dmiu
Tugiimmogoas Tusoniioald Nl szmadu Tatidolssmamuanlimaas rom Indaosz vy
ana1d nulannusomdonneafnsszniadszms 1wu Tnsansves GTZ Antrem W lusansam

aliuduaziuoon Tnsamsves JICA uazlasamsves EU fiasrem W lumeqanast @udu (Ueda,
1998)
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‘l . . L) 1) rF-1
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1. gnnsansem Wluuidun e lng) Tnena I8 lunmdusiaks

o =1 . o a w |
2. winldaufionniinuazideaga (High resolution) Nezaunsadaszuumsifeusvaamih

(Early warning system) ReuailYseiniam
»

. e e a
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1.9.5 Yedulumianomivdwaidiey
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1 A = [} L]
1. windwa minsremsd Tas3iiez 10 1dma mazadusunTusa ldmnsonzgrealiu
¥ {
AT 14
v a  d . ’ " e ¢ o
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d , g . o . X
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¥ =1 o J A d’
4, ﬂzﬂﬂﬂnﬂ'ﬁﬂfﬂlu‘luﬂﬁlﬂiﬂﬂu1i“ﬂ41“u‘[ﬂﬂlﬁw1$



!\J

d' & 9 a o o
doansieniwnisezidygusuniueanunnadin 01318 RF Amplifier i I danuilsedu

. >
= 1 o A =) gl
MuNNTuBG Mz TINAz AARaYIF A UNLRL 2T e T ) 14
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nouHuazninms

o <
2.0 nasunpayonue e (RF Amplifiers)
o .
152 Tomiveams 14 RF Amplifier
WIRII50M TR WBBLILY (Image Frequency) Taaaiu
oo 5 o ] b 4 a e ’-;f
ndas oty Milanu T ums$u (Sensitivity) gativ

Wivdgenmanli@veadya M unau (noise characteristic)

=h.
5
o}
=B.
5
=
=

&= L /A o S 3 A = ci
Nﬂ'summ)‘mmmiqﬂn‘sm'ﬂmuuiumnm non - linear IHOHAAAIIUD
a ow

o
1’

RF amplifier TaonAuzTdmninilugiinseliszinnueniinl (Active component) 15z Tuand

ao ldilvearn azah Tdgmsldniy Tuves RE Amplifier

High input impedance o2 liiTnasa i (Load down) 11 ) UBII9DT tune NUIABUDUAN
Anivzininsdenisdvdyauiszungegaiansatiu1a

= o ' v = o Wy Y e . L. . , a
M3uneianng (Doal gate Fety adaoaweri 11880 isolate injection point #

as

fanm AGC

o [ . o o -~ A = Y .;
AMUANNUTYOI Square — Law deaguvnuaziemve laovzuau i ianuAnieud any
s A4 Ay a da ' o . '
HAMWIUND 1B NEIUN ATBTUORIDHU (Cross - modulation)
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a ¥ o @ ar o Y= :;’ A& qs
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as ] o ar Ea M Y oa 1 i
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sinnudge e mnnt 1 GHz Al liduiuszdesiiau rE mszfnnudmartianud

1 » ]
vaaFyauizmuiuusnzi Gain imaan

4

RF amp. G19z%201Un150@ Local oscillator reradiation io’lili RF amp. uddayaimna

Local oscillator 32 NaUNGLINTUMNBINATUNAZIUNIUNTIHY  $2879019%89 MOSFET RF

. o = & a A . wed Y1 a3
Amplifier uﬁmmgﬂﬂ 2.1 17U dual pate NITAUYDI AGC ‘ljianﬂ‘nm‘nﬁﬂwﬂﬂm gain 9

v v ¥
alasuladlddaluid  Jygranivldonmenmmzgniouinnaigudihlas (wne coupling)

- 3 4 o y T ET ¢
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. VRS
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Q = {oduRunn (Quality Facton) R = anudumiuiimizoiiulovy diuenuauds
Tanaiiiha 75 Toviy uazanudmmneesiiu 10 Tevu o218 Q = 75+ 10 e 7.5

2.22 novesNoss T IUIeY RN

A i i o
dotlowldaeess Teunudrsnuveynsy 12 18 Taavimefinson L uax ¢ 1fuga

@ o

nhhamenfloumsiz X, uaz X, Tinasedu uaznssuaitnaseiidinsafiansetin uaznssue

s w o

nnozidiraiodaiinfon nudmunssigas

Mdandmueslinsou L nie ¢ doldoude A1 Q thuea ms1z Q - X /R 130 400/ 10 =
40 tum Travimensen L n3e ¢ a2ty Q iwesTWilou wie 40 v1ves 25 = 1000 Taax

223 01iNTAIBIBDATIRINGT (Armstrong Oscillator)
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22.4 19930003 MABINUUYUINGN (Tuned Plate Oscillator)
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o
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22.7 nesvvaiamesuvuTnafivmed (Colpitts Oscillator)
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2.2.8 mil¥n3aneamiugumIesaFian

p3amoaifundniladianaia (piezoclectric) Aoemnsonlaoundsnunaliidulnimie

T I nduuithundanunaldnsaneasz 196unnud 188 ud 50 Kz £330 KHz

=

N
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gonhunuIvih unu Y Sondwnunale uezunu z Sondwnumonm ddontidwa X o
a oA -] o e ¥ oy = o a
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2.2.9 NIOABBUUNIA (Crystal-Blank)
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1. dwnSvusvwe (Phase Detector : PD)

2. @1dowmad (Loop Filter : LF)
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Philips Semiconductors Product data

Tone decoder/phase-iocked loop NES567/SE567

DESCRIPTION PIN CONFIGURATION
The NE567/SE567 tone and frequency decoder is a highly stable
phase-locked loop with synchronous AM lock detection and power D, N Packages
output circuitry. Its primary function Is to drive a load whenever a OUTPUT FILTER 1 5] outPur
sustained frequency within its detection band s present at the Lowmrae raga
setf-biased input. The bandwidth center frequency and output delay CAPACITOR €2 L2 BROUND
ara independently determined by means of four external NPUT [3] 5] TG ELEMENTS
components. SUPPLY VOLTAGE v+ [{] [5] TIMING ELEMENT R1

TOP VIEW

SLoas38 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 contralfable bandwidih (up to 14%} ® Ultrasonic controls (remote TV, etc.)
® High out-band signal and noise rejaction ® Communications paging
® | ogic-compatible output with 100 mA cumrent sinking capability ® Frequency monitoring and controt
® Inherent immunity to faise signals * Wirelass intarcom
® Fraquency adjustment over a 20-10-1 range with an extsmal ® Pracision osciilator
resistor
BLOCK DIAGRAM

T 3 PHASE
NPV DETECTOR

CURRENT
CONIROLLED AMP FASS
8 OSCILLATOR J_ FILTER

© I
R3 f—d
Y
* 8
| QUADRATURE _| amp
DETECTOR VREF R
W
7 1
£3 OUTPUT L
| FiTer [
= = SLo0839

Figure 2. Block Diagram

——
®Tauch-Tone Is A registered trademark of ATAT.

2002 Sep 25 2 853-0124 28984



Philips Semiconductors Product data

Tone decoder/phase-locked loop NES67/SES567

EQUIVALENT SCHEMATIC

S ﬂ}&., § 5 ‘ 3
& 6‘“ 'OXFT[ ;? g

Q1o

_V?l

3___%___ﬁ__|{_||| 8 =

x = 3

SLOBS40

Figure 3. Equivalent schamatic
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Philips Semiconductors

Product data

Tone decoder/phase-iocked loop NES67/SES567
ORDERING INFORMATION
ORDER CODE DESCRIPTION TEMPERATURE RANGE DWG #
NESE7D S04: plastic small outline package; 8 laads,; body width 3.9 mm 0°Cto+70 °C 50T96-1
NEBBTN DIP8: plastic dual in-line package; 8 leads {300 mil) 0°Cto+70°C S0T97-1
SES67D S08: plastic small outline package; 8 leads; body width 3.9 mm -55°Cto+125°C 50T96-1
SES67N DIP8: plastic dual in-line package; B ieads (300 mil) ~55Cto+125°C 807971
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER RATING UNIT
Tamb Orperating lemperature
NES67 Oto+70 °C
SESB7 -55to +125 °C
Vee Operating voltage 10 \
V+ Positive voltage at input 0.5 +Vg v
V- Negalive voltage at input —10 Voe
Vour Output voltage (collector of output transistor) 15 ' Vne
Taig Starage temperature range -65 1o +150 i)
Pp Power dissipation 300 mwy

2002 Sep 25




Philips Semiconductors

Product data
Tone decoder/phase-locked loop NESG7/SESG7
DC ELECTRICAL CHARACTERISTICS
V+ =50V, Tamp = 25 °C, unless otherwise specified.
SES6T NE567
SYMBOL PARAMETER TEST CONDITIONS pri l =y I prRSE v I v I Mo UNIT
Center frequency?
fo Highest center frequency 500 500 kHz
o Center fraquency stabifity? =55°Cto+125°C 351140 35 1140 ppm»C
0°Clo+70°C 35 160 35 160 ppmPC
fa Center frequency distribution fo = 100kHz = 1 -10 Q +10 | -0 4] +10 %o
1.1R,C,
fo f;nmt;;frequency shift with supply fo = 100kHz = 1-1‘;10‘ 0.5 1 07 2 %N
Detection bandwidth
BW { argest detection bandwidth fo = 100kHz = — ";1 T 2] e 18 J%atlo
BW Largest detection bandwidth skew 2 4 3 & % of fy
BW Largest detection bardwidth— Vi = 300 mVeus 0.4 04 %iC
varialion with temperature
BW Largest detection bandwidth— V| =300 mVpus +2 +2 Yol
variation with supply voltage
Input
Rin Input resistance 15 20 25 15 20 25 kG
Vi Smallest detectable input voltage# IL=100 mA; fi=fp 20 25 20 25 | mVpus
Largest no-cutput input voltage? IL=100 mA; = 10 15 10 15 mMVams
Greatest simultanecus out-band +6 +6 dB
signal-to-in-band signal ratio
Minimurm input signal 1o B, = 140 kHz -8 -6 dB8
wide-band noise ralio
Output
Fastest on-ofi cyding rate fof20 /20
“1" output leakage current V=15V 0.01 25 0.01 25 pA,
“0” qutput voltage IL=30 mA 0.2 0.4 0.2 0.4 v
I =100 mA 0.6 10 06 1.0 v
iF Qutput fall time? R =500 30 30 ns
tr Output rise time? R =504 150 150 ns
General
Voo Operating voltage range 4.75 9.0 |4.75 9.0 v
Supply current quiescent 6 8 7 10 mA
Supply current—activated Ry =20 k0 1 13 12 15 mA
tpp Quiescent power dissipation 30 35 mw
NOTES:

ury

Frequency determining resistor Rq should be between 2 and 20 kQ
. Applicable over 4.75 V to 5.756 V. See graphs for more delailed information.

2
3. Pin 8 1o Pin 1 feedback R, network selected to eliminate pulsing during turn-on and tum-off.
4. With Ry = 130 k02 from Pin 1 to V+. See Figure 16.

2002 Sep 25



Philips Semiconductors

Product data

Tone decoder/phase-locked loop

NES67/SE567

TYPICAL PERFORMANCE CHARACTERISTICS

[y
100 i+
N
<

250 2] ]
R RIAG
¥ 2l 8 3| d) 2] e
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WNPUT YOLTAGE — mivrms.
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N..___
M

48
AA
g
o 2 - gy ad
a 2 L] 6 B 1¢ 12 14 15
BANDWIDTH — % OF f¢)

SlLoos«t

%
3
NO LOAD

J | “on CURRENT
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w
3 10 ,/ /
r
7 QUIESCENT
& L1 CURRENT
3 s
Q

0

q § 6 T ] 9 10
SUPPLY VOLTAGE — V

SLO054

Figure 4. Bandwidth vs. input signal amplitude
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Figure 5. Largest detection bandwidth vs. operating frequency
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fpCy (Hz uF)

108 Y

AN

4
10 \
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16C2 (Hz +F}
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a 2 4 6 B8 1 12 14 16
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SLoos43

Figure 6. Detection bandwidth as a function of C; and C,

2002 Sep 25

Figure 7. Typical supply current vs. supply voltage

—

1000
P
500 [N\
AN BANDWIDTH LIMITED BY 4
200 b I\ EXTERNAL RESISTOR
@ \\ (MINIMUM C2)
! \
g 1w
5 AN
50 TN
NN
0 N eanDwiDTH
S LIMITED BY (Cp) T}
N N1

1 5 10 50 100

BANOWIDTH—% OFfp o

Figure 8. Greatast number of cycles befare output

10
8.9
T os /
A I = 100ma [/
07
z
T e v
oo Tt
A o
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g o4
E 03 I = 30mA
J
o —
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01
0
R L IRY
TEMPERATLRE — 'C
SLOOS4

Figure 9. Typical output voltage vs. temperature




Philips Semiconductors

Product data

Tone decoder/phase-lacked {oop

NES67/SES67

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

15 T
+V = 4,75V
1.0
0.5 =]
o
&* |,
| o =t
o /—'
=] s
-as b4 //‘
/47
10 4
r
-t5
-75 -25 0 25 i) 125
TEMPERATURE — °C SLOOSA7

Figure 10. Typical frequency drift with temperature
(Mean and §D)

g
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P
15

M=0CT 700
50 55 60 65 7.0

SUPPLY VOLTAGE — V
SL00550

TEMPERATURE COEFFICIENT— ppin/ 2C

§

45

Figurs 13. Center frequency temperature coefficient
{Mean and SD)

ts ™7 10
+V =675V 0.9
10 ,
o8 l
0s 0.7
2 /
At 0.6
! ] T e, _.O_ - %N /
2 o e ~ N tg 05
Q = / . \
i 04
05 Vi /
\ 03
) 0.2
Y -
0.1
15 . L~
-15 -25 0 25 s 125 Tt 2 345 10 20 40 100
TEMPERATURE — °C SLOD548 CENTER FREQUENCY — khz
SLo0551 ]
Figure 11. Typical frequency drift with temperature Figure 14. Ceanter fraquency shift with supply voltaga change
(Mean and SD} vs. operating frequancy
1
55 —T
@ R W=TOV() 150 M
* '\7\\‘.— VROV T 125 e
X -
0 -~ ‘ o 10
4 & 100
* m -1 § =~ g &
b s S . I
o NG < 5 5
£ \\\ E
5.0 \\ E 5.0 F
\ : ——
-75
N 25 =]
5
10 b BANDWADTH AT 25°C
-75 25 0 5 75 125 s 25 o 5 - 25
TEMPERATURE — °C _
sL00840 TEMPERATURE —°C SL00552

Figure 12. Typical frequency drift with temperature
{Mean and SO}
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Flgure 15. Typical bandwidth variation temperature




Philips Semiconductors

Product data

Tone decoder/phase-locked loop

NES67/SES6B7

DESIGN FORMULAS
1
° % 1R, C,

v
= l
BW = 1070 e

in % of f,

V, S 200mVgyg

Where

V| = ||'I{)th voltage (VRMS)
C3 = Low-pass filter capacitor (uF)

PHASE-LOCKED LOOP TERMINOLOGY CENTER
FREQUENCY (fo)

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

Detection bandwidth {(BW)

The frequency range, centered about f, within which an input signal
ahove the threshold voltage (typicatly 20 mVgs) will cause a logical
zaro state on the output. The detection bandwidth corresponds to
the loop capture range.

Lock range

The largest frequency range 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 wall the detection band is centered about the
center frequency, fg. The skew is defined as:

(fwax + fuame = 2f0)
i,

where fyax and fyyy are the frequaencias corresponding to the edges
of the detection band, The skew can be reduced fo zero if necessary
by means of an optional centering adjustment.

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 R, C4, C; and Ca.

1. Select Rt and C1 for the desired center frequency. For best
temperature stability, R1 shouid be between 2 k{ and 20 k),
and the combined temperature coefficient 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
varialion is known, the appropriate value of fg - C; necessary to
give the desired bandwidth may be found. Conversely, 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 above
200mVpys. The bandwidth, as notad on the graph, is then
controlled solely by the fg - C; product (fn (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. H C3 is too small,
freguencies 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 tf C3 is too large, tum-on
and turn-off of the output stage will be defayed unlil the voltage
on Cy passes the threshold vottage. (Such delay may be

desirable to avoid spurious outputs due to transient frequencies.)
A typical minimum value for Cq is 2C,.

W +V
INPUTO——] 5 Ry,
Ju s
567
I =3 R1
0 R1C1 R
6 2
2 7
51:[ fcz J‘ C3
LOW OUTPUT
—_ PASS
- = HieR = = FILTER
SLOG554

Figure 16. Typical connection

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

TYPICAL RESPONSE

INPUT

OQUTPUT

NOTE:
R = 1006k

Response to 100mVpys Tone Burst

OUTPUT

INPUT ___.

NOTES:
SM =-6dB

R.[a= 1000
Molss Bandwidth = 140Hz

Responsse to Sama Input Tons Burst
With Wideband Noise

SLO0553

Figure 17. Typlcal response



Philips Semiconductors

Product data

Tone decoder/phase-locked loop

NE567/SE567

AVAILABLE OUTPUTS (Figure 18)

The primary output is the uncommitted output transistor collector,
Pin 8. When an in-band input signal is presant, 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 0 1,05 [ with a slope of about 20mV per percent
of frequency deviation. The average voitage 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 cscillator square
wave oulput of magnitude (+V ~2Vgg)=(+V—1.4V) having a DC
average of +V/2. A 1k} load may be driven from pin 5. Pin 6 Is an
exponential fniangle of 1Vp.p with an average DC level of +V/72. Only
high impedance lcads may be connected to pin 6 without affecting
the CCO duty cycle or temperature stability.

1
.
e 7

100 200mvims

0
IN-BAND
INPUT
VOLTAGE

SLoasss

Figure 18. Available outputa

2002 Sep 25

OPERATING PRECAUTIONS
A brief raview of the foflowing precautions wili help the user achieve
the high level of performance of which the 567 Is capable.

1. Operation in the high input fevet mada {(above 200 mV)} will free
the user from bandwidth variations 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 trom
sub-harmonic signals, so the 567 becomes sensitive to signals
at fo/3, 1o/5, eic.

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

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

4. Due to the high switching speeds (20 ns) associated with 567
operation, care should be taken in lead routing. Lead lengths
should be kept 1o a minimum. The power supply should be
adequately bypassed closa to the 567 with a 0.01pF or greater
capaditor; grounding paths should be carefully chosen to avoid
ground loops and unwanted voltage variations. Another factor
which must be considared is the effect of load energization on
the power supply. For example, an incandescent lamp typically
draws 10 times rated current at tum-on. This can cause supply
voltage fluctuations which cauld, for example, shift the detection
band of narrow-band systemns sufficiently to cause momentary
loss of lock. The rasult is a Jow-frequency oscillation into and out
of jock, Such effacts can be prevented by supplying heavy load
currents from a saparate 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 loap.
The lower it is, the longer becomes the turn-on transient. Thus,
maximum operating speed is obtained when C; is at a minimum.
When 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 transiaent is at its worst and the thearetical
minimurm lock-up time is not achievable. We must simply wait for the
trapsient to die out.

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

. 130
C, = T uF
260
C3 =‘.—"|AF

0

In cases where tum-off time can be sacnficed to achieve fast
turn-on, the optional sensitivity adjustment circuit can be used to
mova the quiescent C, voltage 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 so 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 availabfe 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 diodes would pe
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 {\ess than 8%, both
Cq and Cy are made quita large in order to impfove noise and
out-band signal rejection. This will inevitably siow the responsa time.
If, however, the output stage is biased closer to the thrasheld level,
the turr-on time can be impraved. This is accomplished by drawing
additional current to terminal 1. Under this condition, the 567 will
also give an output for lower-level signals (10 mV or lowser).

V&
R
567 1 557 1
DECREASE
SENSITIVITY ‘:é:,fs%
;
; v+
DECREASE
Ra SERSITIVITY
567 t Rp
I ";n: >3 2k
Ao
1.0k
SILICON
DIODES FOR,
TEMPERATURE
COMPENSATION
(OPTIONAL)
5LOGS56 i

Figure 19. SensHivity adjustment

By adding cumrent 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 Ca are made very small.
Normally, frequencies just outside the detection band could cause
false outputs under this condition. By desensitizing the autput 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
harmonics {(of lower frequency signals) is alsc improved.



Philips Semiconductors

Product data

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 oulput stage to
move through its threshold more than once. Many loads, for
example lamps and relays, will not respond to the chatter. However,
logic may recognize the chatter as a series of outputs. By feading
the oulput stage output back to its input (Pin 1) the chatter can be
eliminated. Three schemes for doing this are given in Figure 20. Al
operate by feeding the first output step (either on or off} back to the
input, pushing the input past the threshold until the transient
condilions 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 gliminatad by
maling Cj large, the feedback circuit will enable faster operation of
the 567 by allowing C5 to be kept small, Mote that if the feedback
time constant is made quite large, a short burst at the input
frequency can be stretched into & long output pulse. This may be
useful to drive, for example, stepping relays.

v Ve
Ry RL
s57 8 567 8
1 S
Ce Rt
10K
Re
Cy= ok
L’ R

“OPTIONAL - PERMITS X0t

LOWER YALUE OF C¢ 1

SLOOSS57

Figure 20. Chatter prevention
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1

DETECTION BAND CENTERING (OR SKEW)
ADJUSTMENT (Figure 21)

When it is desirad 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 moving the detection band to
one edge of the range, for example, input signal variations will
expand the detection band in only 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
cycla slightly, this method may be used to obtain a precise duty
cycle when the 567 is usad as an osciliator.

Ve
[
567 2 567 2
G2 c S R
I LOWERS foI RAISES 1o
V+
LOWERS g
567 1 ~ -
"m' ' 2.5k
c2
RAISES fg Rg RAISESfgo
1.0k
HILICON
DIODES FOR
YEMPERATLRE
COMPENSATION
(OPTIONAL)
SLo0558

Figure 21. Skew adjust
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Product data

Tone decoder/phase-locked loop

NES67/SES67

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 to slow the circuit response time.
This may be undesirable. Bandwidth ¢an be reduced by reducing
the loop gain. This scheme will improve damping and pamit faster
operation undar nammow-band conditions. Note that the reduced
impedance level at terminal 2 will require that a larger value of C; be
used o5 a given filter cutoff frequency. if more than three 567s are to
be used, the network of Rg 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

0.5k 0.8k 1.9k 2.5k 3.2%4 4.0k

w200
=

/ A

10k

E MY —R
oy
g
[

/
/
Y /.
SV A
Y
e

]
e
1

_.;
=
=2

|

INPUT YOLTAG
ey

1/

\ANAN
\

¥
P

2

]
o 2 4 L] L] 0 12 14 16

DEVECTION BAND — % OF ¢y

W+
Rp
PIN 2 Sak Rp
587 RBRC
R = R, +
A Ry + RC

Ca R
OPTIONAL SILICON
DIDDES FOR
TEMPERATURE
i COMPENIATION
NOTE:

130 (wk + R)
=R el <
fa R 2

Adjust control for symmetry of detection band edges
about 1.

1300 (wk + R]
I'o R

SLO0S59

Figure 22. BW reduction
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OUTPUT LATCHING (Figure 23)

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

Vi .

UNLATCH -

bnd r
RL
567 8
UNLATCH p
y R

1 2w

"
MOTE:
Cp, prevems |atch-up when power supply is lurned on.

SLOOSES

Figure 23. Output latching

REDUCTION OF C1 VALUE

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

PROGRAMMING

Ta change the center frequency, the value of R4 can be changed
with a mechanical or solid state switch, or additional C4 capacitors
may be added by grounding them through saturating NPN
transistars.
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Tone decoder/phase-locked loop NESB7/SES67

TYPICAL APPLICATIONS

| o
1

oy

-

g
|
|

-~

r
1
A

i

i

I
|

1]
I

il

:

NOTES;
Companent values (Typical)
Ry =26.410 15k
Rg =24 Tk}
R = 20xk}
Cq=0,10mF
C2 = 1.0mF 5V
Ca=22mF BV
€4 = 2bouf &V

1
Il 1

Touch-Tone® Decoder
SLO0S61

Figure 24. Typical applications
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Tone decoder/phase-locked loop

NES67/SES67

TYPICAL APPLICATIONS (continued)

+5 TO 15V

I:MD
Kt

0Kz AC LINE 50-200VRMS

P$W%

1 = t00KHE

AUDO QUT
(IF INPUT IS
FREQUENCY
MODULATED)

%

Carrier-Current Remaote

-1Hri?7
|
!
|
!
4

Control or Intercom

wear O

OR RECEIVER

Dual-Tone Decodsr

NOTES:
1. Resistor and capacitor values chosen for desired frequencies and bandwidrh.

OUTPUT
INTO 1%
Caey ™
100mv {pp
suum JRH}__
smempm
N
NOTES: —
Rg = Ry/5 -

Adjust Ry so that ¢ = 90° with control midway.

2.1 C3 is made large uo ag Lo delny tum-on of the top 567, decoding of sequential {f1 f2) 1ones s possibie.

{NPUT SIGNAL
{>100mVYrma)

Ry 567
N 6
¢4 I 5744
Precision VLF
+
—13 587 1
5 6 2 1
Ry
oﬁ}—« cz L G
o1 mI =
LT
— = = A
L3 =7 [ l
5 6 2 1

C. 130[ fd}
ey = Em
2" g

- c1

Ry = 1428,

24% Bandwidth Tone Decoder

0° to 180° Phase Shifter

SLogs62

Figure 25. Typical applications (cont.)

2002 Sep 25

4



Philips Semiconductors

Product data

Tone decoder/phase-locked loop

NESG7/SE567

TYPICAL APPLICATIONS (continued)

R

= L2
COMNECT PIN 3
TO 2.8V TO
INVERT OUTRUT
Oscillator Wi

RLn 1000¢1

th Quadrature Qutput

-

RL

-
W=t

10Kk02

Rq

Pulse Ganarator With 25% Duty Cycle

= sl ns

It

Qscillator With Deuble Frequency
Output

veo
TERMINAL

{£8%) Ry

@ T

Precision Osclilator to Switch 100mA

Loads

Precision Oscillator With 20ns
Switching

587

I outPuT
—20

1k} (MIN}

100k0)

| uur
M
L puTY
Cy— CYCLE
. ADJUST

Pulse Genarator

SL00563
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Figure 26. Typical applications {cont.}
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Tone decoder/phase-iocked foop

NES56

7/SE567

S08: plastic smalt outline package; 8 leads; body width 3.9 mm 50T96-1
i [) —————— fy——————
el
e \
+ —— |
— Tttt ¢ L__“P’_A{_Jk /
mn L ~—of
‘ He =] v @A)
z
} alg
! —
{ {
i T Q
A,
S e S O L
pin tindex }
/- -§ l N
i el
H e
1 ' 4 L
- lere
0 25 5 mm
scale
DIMENSIONS (Inch dimansions are derdved from tha atiginal mm dimansbons)
A
unim | o Ay | Az | As | bp e | DM E®| & | HE| L Lp | @ v wj y | z0] @
0.25 | 1.45 049 [ 025 ] 50 | 40 8.2 10 | 07 0.7
mm | 478 | 052 1 150 | 025 | gas | gt | 48 | 38 | " | 58 [ 79| o4 | 08 | OB M | o3 | g
o
0.010 | 0.087 0,018 [o.0100| 020 | 0.18 0.244 0,039 { 0.028 ooz8| 0
inches | 0.089 | o | =01 001 | voia looors| 019 | 0.15 | ©9%0| 0228 | 2041 { qot6 | oloza | 0O1 | 901 1004 g0p
Notes
1. Pastic or metal protrusions of 0.15 mm maximum per side are ot Included,
2. Plaslic or metal protrusicns of 01.25 mm maximum per side are not included.
OUTLINE REFERFNCES EUROPEAN
VERSION EC e Y PROJECTION ISSUEDATE
G768
SOTE6-1 076E03 MS-012 E—@ o5.1007
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DiP8: plastic duat in-line package; B leads (300 mil) S0T971
&
=
Q
2
k-
:
b e fn— by
ST
pin 1 index I
B
| l
1 4
0 5 10 mm
L 1 PR O T S S T |
scala
DIMENSIONS (inch dimenaions are defived from the original mm dimensions)
A oy
unr | AT A | Az | b by | bz [ ¢ | B® | EM]| o o Lo owg | Me | ow | B0
173 | 053 | 107 | 036 | 98 | B.48 360 | 825 | 100
mm | a2 [ 081 | 32 | 12 | g3 | ose | 023 | 92 | seo | 254 | 782 | 305 | 7eo | 83 [ 02| V1°
0.088 | 0021 | oos2 | po1a | D39 | 026 014 | 03z | 039
ehes | 047 1 ooen | 043 | g 02 | 0 Se ) Goas | o.ooe | 038 | o2a | 10| ®% | gz | oar | o3 | OO | 9%
Note
1. Piastic or matal protrustons af Q.25 mm meximum per side are not included.
OUTLINE REFERENCES EURQPEAN
VERSON [ g0 e EiAY PROJECTION ISSUE DATE
80T97-1 050G0t1 MO-001 5C-504-8 =3 @ o
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Data sheet status

Product Definiticns

1

Data sheat statusli) statusl?]

Objective data Development | This data sheet contains data from the objective specification for produet development.
Phitlps Semiconductors reserves the right to change the spacification in any manner without notice.

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

Product data Praduction This data sheet containg data from the product specification. Philips Semiconductors reserves the
right to make changes at any ime in order Lo improve the design, manufacturing and supply.
Changes will be communicated according to the Customer Product/Process Change Notification

| {CPCN) procedure SNW-SQ-650A,
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hitp: Aww.samiconductors. philips.com.
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Disclaimers
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Order this document by MC3374/D

OTORO R A ——
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, imiting IF amplifier, quadrature discriminator, FM iF
active filter, squelch switch, and meler drive circuitry. These devices are
designed for usa in FM dual conversion communication equipment. The
MC3371/MC3372 are similar to the MC3361/MC3357 FM IFs, axcept that &
signat strength indicator replaces the scan function controfling driver which is
in the MC3361/MC3357. The MC3371 is deslgned for the usa of parallel LC
companents, while the MC3372 is designed for use with either a 455 kHz 1
ceramic discriminator, or parallel LC components. 1
Thase devicas alsa require fewer sxtemal parts than earlier products. The P SUFFIX
MC33T_1 and MC3372 are available in dusiHn-line and surface mount PLASTIC PACKAGE
packaging. CASE 848
* Wide Operating Supply Voltage Range: Voc = 2.0t0 9.0V
® Input Limiting Voltage Sensitivity of ~3.0 dB «
® Low Drain Current: I = 3.2mA, @ Voc = 4.0V, Squalch OFf 1 >
¢ Minimal Drain Current Increase When Squelched b SUFFIX
* Signal Strength Indicator; 60 dB Dynamic Range PLASTIC PACKAGE '
8 Mixer Opereting Frequency Up to 100 MHz CASE ‘4;513
® Fower External Parts Required than Earier Devices (S0-18)
<
MAXIMUM RATINGS 1
val Unht DTB SUFFIX
Rating Pin | Symbot o~ z PLASTIC PACKAGE
Power Supply Voltage 4 | Veo({max) 10 Vde CASE 948F
RF Input Voltage (Vo 2 4.0 Vdc) 16 V16 10 Vims {(TSSOP-16)
Detector Input Voltage 8 V8 1.0 Vpp
Squalch Input Voltage 12 V12 6.0 Vdc ORDERING INFORMATION
(Voo = 4.0Vde) Operating
Muts Function 14 Vig 071010 | Vp Device  |Temperature Range| Package
Muta Sink Current 14 114 80 mA B MG33710 S0O-16
Junction Temperature - T 150 °C | |mcasriome TSS0P-16
Storage Temperature Range - Tstg -65lo+150 | °C MC3371P Ta =-30° lo +70°C | Plastic DIP
NOTES: 1. Devices should not be operated at these valies. The “Recommended Operating MC33720 S0-16
Conditions™ table provides conditions for arfual device operation.
2. ESD dats available upon request. MC33720TB TesOP-16
MC3372P Plastic DIP
PIN CONNECTIONS
s (] ~ [46] Mixer Input oxc {E 18] Mixer input
[2] 15] Gad (2] [15] God
Mixer Outpit (3 (4] Mt Mier Output {3 4] Mute
vec[4] wcane  [13] Meter Drive vee[4] wcwrz {131 MeterDive
Limitar Input [ 5] (Top View)  117] Squelch Input Limiter input 5]  (Top View) Squelch nput
, { 8 1] Fiter Outat Decouping (6 1] Fiter Outpun
Decoupig { 18] Fiter Input Limiter Output [T [70] Fiter Input
Quad Coll [ 8 9 ] Recovered Audio Quad tnput { 8] | 9] Recovered Audio
© Molorola, Inc, 1996 Rev 1



MC3371 MC3372

RECOMMENDED OPERATING CONDITIONS

Rating Pin | Symbol Value Unit

Supply Voltage (@Ta=25C)| 4 Vee 2090 Vdc
{-30°C = Ta < +75°C) 241t09.0

RF Input Voltage 18 Vig 0.0005 to 10 [ mVrms
RF input Frequency 16 fef 01t 100 | MHz
Oscillalor input Voltage 1 Viocal 8010400 |mVrms
Imtarmadiata Fraquency - fig 455 kHz
Limiter Amp Input Voltage 5 Vi 0to400 |mVrms
Filtar Amp (nput Voltage 10 Via 0110300 |mVrms
8quelich input Voltage 12 Vﬂ Dor2 Vdc
Mute Sink Curent 14 lsq 0130 mA
Ambient Temperature Range - Ta -3 1o +70 °C

AC ELECTRICAL CHARACTERISTICS (Vi = 4.0 Vdc, fp = 58.1125 MHz, df = £3.0 kHz, fpoq = 1.0 kHz, 50 £ source,

flocal = 57.6575 MH2, Vigea) = 0 dBm, Ta = 25°C, unless otherwise nated)

Characteristic Pin Symbol Min Typ Max Unit

input foe 12 dB SINAD - VN pvms
Matched Input - (See Figures 11, 12 and 13) - 1.0 -
Unmatched input - (See Figures 1 and 2) - 50 15

Input for 20 dB NQS - VNQS - 3.6 - i uvms

Recoversd Audio Qutput Valtage - AFg mVime
Vif = —30 dBm 120 200 320

Recovered Audio Drop Voltage Lass - AFiass dB
Vel =-30dBm, Ve =4.0ViD 20V 8.0 -1.5 -

Mater Driva Qutput Voitage {(No Modulalion} 13 Mo, Vde
Vi = =100 dBm MV - 0.3 05
Vif=-T0 dBm Mv2 1.1 15 19
Vi = ~40 dBm Mv3 20 25 3.1

Filter Amp Gain - A{Ampy de
Rg = 600 Q, fg = 10 kHz, Vg = 1.0 mVrms 47 50 -

Mixer Conversion Gain = AV (Mix) a8
Vif = ~40 dBm, R = 1.8 ki 14 20 -

Signal to Noise Ratio - s/n dB
Vif = ~30 dBm 36 67 -

Total Harmonic Distortion - THD %
Vi = -30 dBm, BW = 400 Hz to 30 kHz - 086 34

Detector Output iImpedance Zn - 450 - Q

Datactor Output Voltage (No Modulation) 9 DVo Vde
Vi = -30dBm - 1.45 -

Mater Drive 13 Mo wA/dB
Vit = —100 1o 40 dBm - 08 -

Meter Drive Dynamic Range 13 MVD dB
RFn - 60 -
IFlp, (455 kHz) - 80 -

Mixer Third Qrder Input Intercept Point - TOMix dBm
1 = 58.125 MHz
12 = 58.1375 MHz - 22 -

Mixer input Resistance 16 Rin - 33 - ki

Mixer Input Capacitance 16 Gin - 2.2 - pF

MOTOROLA ANALOG IC DEVICE DATA




MC3371 MC3372

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

Charactaristic Pin Symbaol Min Typ Max Unit

Craln Cutrent {No Input Signal) 4 mA
Squelch Of, Vegq = 2.0 Vde lect - 3.2 4.2
Squeich On, Veq = 0 Vde foc2 - a8 4.8
Squelch Off, Vo =2.0t0 5.0V dicet - 1.0 20

Datactar Output (N input Signal) g va Vdc
DC Voltage, V8 = Vg 0.9 1.6 23

Fittar Cutput {No Input Signaly 11 Vde
DC Voltage Vi1 15 25 35
Veitage Change, Vee=201090V dv11 2.0 5.0 8.0

Trigger Hysteresis - Hys 3 57 a0 mv

Figure 1. MC3371 Functianal Block Diagram and Test Fixture Schematic

RF Input RSS! Output
N/ t

Vg = 4.0 Ve Fhtary,

51k 04 Sqi Filteron 10 pF
= j T AF Out

T10pF 3470 to Audio
Power Amp
510k 0.01
Mute [ Yy — 82k

16 15 011' 1 12 1 10 [

Amp B
Squelch Trigger * T

with Hysteresis xS

[_ Demodulator

10

Mim “nme' f} 4—|‘{

Amp J8
51k 3 $ 53k
[ Qsciiator 18K
1 2 3, 4 5 8 7 8
15
o— ;

C 1 quad cail Toko
| 1246597 HK (10 mm)

—
f T =0t =M j

o2 0.33 or
576875 =) 2k = lmc—aﬂ&ZUmm]
MHz T—— [ g
0.001 —-———
I »— ' s

L—I———J muRata 04

CFUM45502 == 0.
= o I

equivalent -

MOTOROLA ANALOG IC DEVICE DATA . 3



Voo = 4.0 Ve

I

MC3371 MC3372

Flgure 2. MC1372 Functianal Block Diagram and Test Fixture Schomatic

RF input RSSIﬁtmul
N
Fiter|
| 1
s 51k 01 Sqn  Fleroy 10uF
c1 Q
0.01 ] I
= AF Out
T HKF 34w to Audio
S10k 0.01 Powar Amp
Wi —AAA— 282K I
1§ 15 oﬂ 1 12 1 10 a9
.
a +
Squeltch Trigger I &
with Hysteresis <+
i— Demodutator
» 10
o e |+
% 53k
Qeciflatne
1 2 3 4 5 6 7 8
15 R’iu | o3 Cl4
i 18k T 01 ﬁ'
D T —\/] l R | oo
2 51k s i
576575 5 033 ciz 4 R1i Resonator
MHz == 01 43
0.001 muRata
I CDB455C16

muRata
CFL455D2

!
M=

equivalent
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MC3371 MC3372

TYPICAL CURVES
{Unmatched Input)
Figure 3. Total Harmonic Distortion
versus Temperatura Figure 4. RSS! versus RF input
~ 50
£ [ n -
Voe = 40Vde 60 L N
b 40 ?F n;%m;szodam
=0T M
5 0 _ Ta=-30°C ]
5 30 %
g = 40 Ta=25°C
g 3
g 20 g ®
" Yoo =4.0Vde
2 \/ el 2 fo=10TMHz
g 18 Ta= 755
:ﬂ:- \/ o l
= D 0 Q—TA=—W:'C
55 -3 15 50 25 45 65 B5 105 {25 -140 -120 100 -80 -60 -40 -20 a 20
Ta, AMBIENT TEMPERATURE (°C) RF INPUT (dBm)
Figure 5. RSS! Output versus Temperature Figure 6. Mixer Output versus RF Input
80 0
N
u =30 dBm 0 oL
4 _ Desirad Prod
_ Voo *4.0Vde E .
T4 fo= 107 Mz ] g2
E % 5 100 MHz
E 2 g f 3rd Order Products
o =10 dBm_ o 40
2 =
e 1w =z 5
2 / Vo = 4.0 Vo
ce=40vde
—£0 297
84 130 dBm 4 TAI <
%5 5 15 50 25 45 65 85 105 125 T Te -8 -0 -® -: -1 [ 11
Tp, AMBIENT TEMPERATURE (°C) RF iNPUT (d8m)
Figure 7. Mixer Gain versus Supply Voltage Figure 8. Mixer Galin versus Frequency
% 71 @ IERAL
7 Tp=75°C Vog = 4.0 Ve L]
2% TA=2C
— | 30 X RFip = ~40 4Bm 114
< 2 TA=-30C T TA=25°C ] g NN
E_;‘ 18 4 N
% 15 wi g 2 =L
Sl ¥4 u 15 dBm
= 2
2 o fo= 0.7 MHe = 0 50
RFi, ~40 dBm 10 ri
6.0 1,802 Load N \\od_am
0 N, Ysh o
D 0 .l .l
0 10 20 30 40 50 60 70 BO 8O0 10 10 10 100 1000
Ve, SUPPLY VOLTAGE (V) f, 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

intarmal Equivalent
Circuit

Description Waveform

1

osc1

0sc2

vee

08Ct 15k

Qsc2

200

1

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

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

MXout

Vce

Vee

1.5k

100

Mizeroyt

Cutput of the Mixer. Riding on the
455 kHz is the RF carrier component.
The typical ievel is appraximately

60 mVpp.

Supply Voltage ~2.0 to 9.0 Vdc is the
operating range. Vo I8 decoupled to
ground.

IFin

DECH
DEC2

53k

51k

6

DEC1 -» Bhidkd
7
-

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

50 mVpp.

DEC2

60 A

IF Decoupling. Extarnal 0.1 pF
capacitors connected to Voc.

Quad
Coll

8
Quad Cail
Voo

Quadrature Tuning Coll. Composite
{not yet demodutated) 455 kHz IF
signal is present. The typical level is
500 mVpp.
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MC3371 MC3372

MC3371 PIN FUNCTION DESCRIPTION {continued)
OPERATING CONDITIONS Ve = 4.0 Vde, RFin = 100 4V, fog = 1.0 kHz, fey = 3.0 kHz. MC3371 at fre = 10.7 MHz (soe 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
camier component removed and is
typically 800 mVpp.

H{E 11

10

Fillp

Filter Amplifier Input

o

i

FI|0ut

Vi

20 pA
Filteroygt

10
Fittanir,
vee
30 pA
oo
11

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

12

Sqin

12
Sqin
12 pA

Squelsh Input. See discussion in
application text.
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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

Wawveform

1
3 RSSt Vec

18k

BHias

RSSIgyt

RSS§ Output. Referred to as tha
Received Signal Strength Indicator or
RSSI. The chip sources up to 60 pA
aver the linear 60 dB range. This pin
may be used many ways, such as:
AGC, meter drive and carier triggered
squelch circuit.

14 MUTE
4 Mutgor

Saou

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
{ayout, the ground plane fills around
the traces gn the circuit side of the
board and is not interrupted.

16 MIXn Voo

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

*Other pins are the same as pins in MC3371.
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MC3371 MC3372

MC3372 PIN FUNCTION DESCRIPTION
OPERATING CONDITIONS Ve = 4.0 Vdc, RFjn = 100 pV, fmod = 1.0 kHz, fgey = 3.0 kHz. MC3372 at fpy = 45 MHz (se Figurs 13).

Intamat Equivalant
Pin Symbol Circuit Description Waveform
5 IFin IF Amplifier input
IFpn
6 53k
6 DECT DEC IF Decoupling. Extemal 0.1 pF
60 pA capaditors connected Lo Vog.
7 IFGut IF Amplifier Output Signal level is
vee 7 typically 300 mVpp.
—4 IFg 4
50pA
= 120 pA
B Quadjp Quadrature Detector Input. Signal
8 level is typically 150 mVpp.
Quatyn
Ve
T 10 kd 5O pA
9 RA Recovered Audio. This is a composite
FM damodulated output having signal
and camier components. Typical level
is BOD mypp.
vVee
200 9
RAQu,
The fillered recovered audio has the
100 yA camier signal removed and is typically
T 500 mVpp.
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Figure 9. MC3371 Clrcuit Schematle

Mixenp

Mieryy  MetsrOut  Fiten,
Vee —< 16 3 13 410
! 1 " 1 I 1 i 12 Squelch In
1
05C1 > ' Sl O
osc2 X X
Y
200pA :ﬂ” Bias
: 4 Quad
In
Voo ‘.'—T—
T T x w9
(F L A R
in
18k
6 1 53k
oECt 2 g 51k
BEC2 AAA-— @ ﬂmw\
Figure 10. MC3372 Circult Schematic
4 Mixer], Mixefoyt  Meter Out qu%
vee P n 18 l—»a 13—
1 I I ! 12 Squelch In
1
08C4
2 X 1
0SC2 X
100 | Bia
200 ph WA ¢
4
Voo 1
T L~
5
|F|“>—-<q
[ 53k
DEC ¥ o AN~
Fou @ _—
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MC3371 MC3372

CIRCUIT DESCRIPTION

The MC3371 and MC3372 are low power narrowband FM
receivars with an operating frequency of up to 50 MHz. Its low
voltage design provides iow power drain, excellent
sensitivity, and good image rejection in narmowband voice
ard dala link applications.

This part combines a mixer, an IF {irtermediate frequency)
limiter with & logarithmic responsae signal strength indicator, a
quadrature detector, an active filter and & squelch trigger
dircuit. In a typical application, the mixer amplifier converts an
RF mput signal to a 455 kHz IF signal. Passing through an
extomal bandpass filtsr, the IF signal is fed imo a limiting
amplifier and detaction circuit where the audio signal is
recovered. A conventional quadrature detector is used.

The absence of an input signal is indicated by the
prasence of noise above the desired audio frequencles, This
“noisa band” is monitored by an active fiiter and a detector. A
squelch switch s used to mute the audio when noise ar 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 ascillator can ba run under crystal control.
For fundamental mode crystals use crystal charactarized
parellel resonant for 32 pF load. Far higher frequencies, use
3rd averione series mode type arystals. The coil (L2) and
resistor RD (R13) are naaded 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 galn stated in the AC Electrical Characteristics
table is typically 20 dB. This power gain measurement was
made under stable conditions using a 50 Q source at the
input and an external load provided by a 455 kHz ceramic
filter at the mixer output which is connecled ta the Ve (Pin 4)
and {F input (Pin 5). The filter impedance closely matches the
1.8 kG2 internal load resistance at Pin 3 {(mixer output). Since
the input impedance at Pin 16 is strongly influenced by a
3.3 k11 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 Chart plat in
Figure 17 shows the measured mixer input impedance
versus input frequency with the mixar Input matched to a
50 02 saurce impedance at the given frequencias. In order to
essure stable operation under matched conditions, it is
necessary to provide a shunt resistor to ground. Figures 11,
12 and 13 show the input natworks used to darive the mixet
input impedance data.

Following the mixer, a caramic bandpass filter 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 ki to 2.0 k). The 6 stage limiling IF

amplifier has approximately 92 dB of gair. The MC3371 and
MC3372 are different in the limiter and quadrature detector
circuits. The MC3371 has a 1.8 k(2 and a 51 k0 resistor
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 intematly. Thus,
in the MC3371, no extemal components are necessary to
match the 455 kHz ceramic filter, while in the MC3372,
exemal 1.8 kQ and 51 kQ biasing resistors are needed
between Pins 5 and 7, respectivety (see Figures 12 and 13).

In the MC3371, a parallel L.CR quadrature tank circuit is
connected extamally from Pin B to Ve {similar to the
MC3361). In the MC3372, a quadrature capacitor is needed
extemnally from Pin 7 to Pin 8 and a parallel LC or e ceramic
discriminator with a damping resistor is aiso needed from
Pin 8 to Vo (similar to the MC3357). The above extemal
quadrature circuitry providas 90° phase shift at the IF center
frequency and enables recovered audio.

The damping resistor detenmines the peak separation of
the detector and is somewhat critical. As the resistor is
decreased, the separation and the bandwidth is increasad
but the recovered audio is decreased. Receiver sensitivity is
dependant on the value of this resistor and the bandwidth of
the 455 kHz caramic filter.

On the chip the composite recovered audio, consisting of
carrier compeonent and modulating signal, Is passad through
a low pass filter amplifier to reduce the camier component
and then is fed to Pin 9 which has an output impedance of
450 12. The signat still requires further filttering to eliminate
the camier 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 audio amplifier,

The meter output indicates the strength of the IF level and
the output curment 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 to &s a Received Strength
Signal Indicator (R5S1). The output at Pin 13 provides a
current source. Thus, a resistor to ground yields a voitage
proportional to the input carier signal level, The value of this
resistor is estimated by (Vo (Vde) — 1.0 V60 pA; so for
Voo = 4.0 Vde, the resistor is approximately 80 kil and
provides a maximum voltage swing of about 3.0 V.

A simple inverting op amp has en output at Pin 11 and the
inverting input at Pin 10. The noninverting input is connected
to 2.5 V. The op amp mey be used as a noise triggered
squeich 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 noiss above the nomal audio band. This
information is applied to Pin 12.

MOTOROLA ANALOG IC DEVICE DATA
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An external positive bias to Pin 12 sets up the squelch
trigger circult such that the audio mute (Pin 14) is open ar
connected to ground. If Pin 12 is pulled down 1o 0.9 V or
below by the noise or tons detector, Pin 14 is internally
shortad o ground. There is about 57 mV of hyteresis at
Fin 12 to prevent jitter. Audio muting Is accomplished by
connecting Pin 14 to the appropriate point in the audio path
between Pin 9 and an audio ampiifier. 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 dc componant.

Ancthar possible application of the squelch switch may
be as a carrier level friggered squelch circult, similar to the
MC3362/MC3363 FM receivers. in this case the meter
aulput can be used directly to trigger the squelch switch
whaen the RF input at the input frequency falis below the
desired level. The lavel 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 st 10.7 MHz
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Figure 13. Typical Application for MC3372 at 45 MHz
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Figure 16. S + N, N, AMR versus Input
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* Refarance 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 Side as Viewed through Component Side

Above PC Board 1s latd out for the circult in Figure 11.
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Figure 20. MC3372P PC Board Component View with Matched 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 la laid out for the drcult in Figure 12.
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OUTLINE DIMENSIONS
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