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Order this document by MC13155~

MOTOROLA

Wideband FM [F
MC13155

The MC131 55 is a complete wideband FM detector desianed for satellite
TV and other wideband data and analog FM applications. ;his device may
be cascaded for higher IF gain and eMended Receive Signal Strength
Indicator (RSSI) range,

. 12 MHz Video/Baseband Demodulator

. Ideal for Wideband Data and Analog FM Systems

. Limiter Output for Cascade Operation

● Low Drain Current 7,0 mA

● Low Supply Voltage: 3.0 to 6.0 V

M~lMUM RATINGS

Rating Pin Symbol Value Unit ,<*..

Power Supply Voltage 11,14 VEE (m=) 6.5 $f~ ,~$i,:,

Input Voltage 1,16 yn 1.0 ,$~~vr~,

Junction Temperature
.... .,,.

TJ +150 Yi ‘*330C~:t..,,!~,a.,.~

Storage Temperature Range - Tstg

OperatingCondtions” provide for actual device operation. ,J$
,$t~

*,\*.,,
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Quad
Coil

NOTE:~s device requires careful layout and decouphngto ensure stable operation.
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MCI 3155

RECOMMENDED OPERATING CONDITIONS

Rating Pin Symbol Value Unit

, Power Supply Voltage (TA= 25°C) 11, 14 VEE -3.0 to -6.0 Vdc,,
- 40°C,S TAs 85°C 3,6 Vcc Grounded

‘ Maximum Input Frequency 1,16 ~n 300 MHz

: Ambient Temperature Range — TJ -40to+85 ‘c

DC ELECTRICAL CHARACTERISTICS (TA = 25°C, no input signal,)

Drain Current 11 111 2.0 2.6
(VEE = -5.0 Vdc)
(VEE = -5.0 Vdc) 14 114 3.0 4.3

Drain Current Total (see Figure 3) 11,14 lTOtal 5.0 7.1 ‘:\p,l@ “ mA
(VEE = -5.0 Vdc) 5.0 7.5 ,, $, ‘*.5
(VEE = -6.0 Vdc) 5.0 7;5:k,:~ *) 10,5 ,
(VEE = -3.0 Vdc) 4.7 .Q?,$>’”$ 9.5..

,+;,..-::*:.+;!!>.\\.+}\,,s
“!”’.t.\. .,~,~\\Y... +,,,.:$ ,

AC ELECTRICAL CHARACTERISTICS (TA = 25”C, flF = 70 MHz, VEE = – 5.o Vdc Figur$,~ unk~s othe~ise noted.)

Characteristic Pin .$,,$~~<!’ Typ M= Unit

Input for -3 dB Limiting Sensitivity 1, 16,6;>$$., ‘ii - 1.0‘!$$~s’? 2.0 mVrms

; Differential Detector Output Voltage (~n = 10 mVrms) 4,5 “’?$$G mVm
(fdev = + 3.0 MHz) (VEE = -6.0 Vdc)

..?
,\\$i:..,, 470 590~ .....J$. 700

(VEE = -5.0 Vdc) ,..$..?,:,. .%.i, k8$, 450 570 660
(VEE = -3.0 Vdc) $: ,}

..$., ..fi.~,,,.\..! 360 500 620;,,,...,,
Detector DC Offset Voltage

,,,..,
‘,>??:..:~k 4 5‘.>:*. – 250 - 250... mVdc

RSSI Slope ,.}y~ 13 1.4 2.1 2.8.,:$ @dB

RSSI Dynamic Range .:!~.~>:.:\\
~~t 13 31 35 39 dB!~:$:$, ,,

RSSI Output \’:i$~.:$t,,’:h:
,$ hi*, ~~’” 12 pA

, (~n = 100 pVrms)
>*.>. ,~
,.+. .**’ 2.1*,:>, .*,. ,#“

(~n = 1.0 mVrms) ..1:.,~;..,.~‘ii:,‘?<,:,\.- 2.4
‘ (~n = 10 mVrms)

*’..*,..$.>;:.,>.:,\,\\-,,,
,$$:“~~~s~~ 16 24 36

! (~n=100 mVrms) ,,.<, .\Th’*: —
,..*‘,j;<,, 65

(~n = 500 mVrrns) .+,,,,~,~.?,..~<,,~t,,~$.~‘>’ 75
.8> ,.:

RSSI Buffer Maximum Output Curr~Y$~~*$~O mVrms) 13 2.3 — mAdc

Differential Limiter Output YiyA,#\r,,,,?*>/,*. mVrms~rt+.
(~n = 1.0 mVrms) , ““{$+,} 7,10 100 140 –
~n = 10 mVrms) .$;” Iy

$?,.:,$$ 180 –

Demodulator Video $:O;$,B%ndwidth 4,5 — 12 MHz

input lmpedance:@#?4) 1,16
, @ 70 MHz ,,,,~~j~~’~””= -5.0 Vdc) — 450 - Q

$: ~Qk&2=C15 = 100 p) — 4:8 pF

~ffer,@~~~~#ower Gain 1,7,10,16 – 46 — dB

NO~~~&tive currentsareoutof-thepinsof thedevice.
$~
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MC1 3155
CIRCUIT DESCRIPTION

The MC13155 consists of a wideband thre-stage limiting indicator (RSSI) circuit which provides a current output
amplifier, a wideband quadrature detector which may be linearly proportional to the IF input signal level for
operated up to 200 MHz, and a received signal strength approximately 35 dB range of input level,

Figure 2. Test Circuit

......... ....

~:+ ,.,
Evaluation PC Board ,\+~!..:s.:<?

“:”’’’~~i’.’
The evaluation PCB S*W$ In Figures 19 and 20 is very

versatile and is des@i~w~ti” cascade two ICS. The center
section of the boa[d p~~’es an area for attaching all sutiace
mount compo~$~ to the circuit side and radial leaded
components t&~~~;d8mponent ground side of the PCB (see

Figures l:T~~ 18). Additionally, the peripheral area
surrou~d~~. N RF core provides pads to add suppotiing
and$jmt~$c~ circuitry as a patiicular application dictates.
T&j$$ev$luation board will be discussed and referenced in

t$~&i$@ction.
“~.’,..i,

“~~&*hiting Amplifier
.,;.* Differential input and output potis interfacing the three

stage limiting amplifier provide a differential power gain of
typically 46 dB and useable frequency range of 300 MHz.
The IF gain flatness maybe controlled by decoupling of the
internal feedback network at Pins 2 and 15.

-

— )

Scattering parameter (S–parameter) characterization of
the IF as a Wo port linear amplifier is useful to implement
maximum stable power gain, input matching, and stability
over a desired bandpass response and to ensure stable
operation outside the bandpass as well. The MC13155 is
unconditionally stable over most of its useful operating
frequency range; however, it can be made unconditionally
stable over its entire operating range with the proper
decoupling of Pins 2 and 15. Relatively small decoupling
capacitors of about 100 pF have a significant effect on the
wideband response and stability. This is shown in the
scattering parameter tables where S–parameters are shown
for various values of C2 and Cl 5 and at VEE of – 3.0 and
-5.0 Vdc.

MOTOROLA ANALOG iC DEVICE DATA 3

.

   
   

   
  

https://www.datasheetcrawler.com/
https://www.stockedmro.com/


TYPICAL PERFORMANCE AT TEMPERATURE
(See Figure 2. Test Circuit)

,,

Figure 3. Drain Current versus Supply Voltage

---
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 6.0

VEE, SUPPLY VOLTAGE (-Vdc)

Figure 5. Total Drain Current versus Ambient
Temperature and Supply Voltage

6.0

.,!C.1.
.,.1~~’~’.$.. .“.\ ,
.>’> ~’,s, ~

Fi#%#etector Drain Current and Limiter
D?&$’ Current versus Ambient Temperature~\,,,.. ~,.;.

,,,,.

,.

22.0 1/ I I I

21.51 I I I I I I I I
-50 -30 -lo 10 30 50 70 90 110

-

—
.,. TA, AMBIENT TEMPERATURE fC) ~n, INPUT VOLTAGE (mVms)

,,
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MC131 55

Figure 9. Differential Detector Output
Voltage versus Ambient Temperature

w and Supply Voltage

Figure 10. Differential Limiter Output Voltage
versus Ambient Temperature

(~n = 1 and 10 mVrms)
o~ 750, I I I I I ., --, ,.,. I 220, I #

I f= 70 MHz
VFF = -5,0 Vdc I I &l~“=1&mVms

1201 I I I --,.>.../,. I I I I
-50 -30 -10 .~,,:$g ‘“ 30 50 70 90

— ---
-50 -30 -lo 10 30 50 70 go 110

TA, AMBIENT TEMPERATURE PC)

Figure 11A. Differential Detector Output Voltage

versus Q of Quadrature LC Tank
1600

I M“=-30dBm ‘-=I I I I 1

..,.,,,
2% y“=’ -A.;,-30 dBm

:F,S,800 (Figure 16 no ehemal capacitorsI ,~(Figure 16 no etiemal capacitors
1000 be~epn Pins?, 8 an? 9, 10)

, ,m71800

400
B

nl I I I I I I I I I
3.0 3.5 440 4.5 5.0 5.5 6,0

-
1.5 2,0 2.5 3.0 3,5{{:, 3* “ 4.5 5.0 5.5 6.0 :.5 2,0 2,5

Q OF QUADRATURE LC TANK

Figure 13. - S+N, N versus IF Input
10

0
StN

-lo

1
_ go fc = 70 MH; I

frnod= 1.0 MHz ~N

_60 fdev = A 5,0 MHz I
VEE = -5.0 Vdc

-701 I I I I I
-80 -60 -40 -20 0 20 “:90 -70 -50 -30 -lo 10

IF INPUT (dBm)
— IF INPUT, (dBm)
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MC13155

In the S–parameters measurements, the IF is treated as a Available Gain (MAG).These terms are related in the
two–port linear class A amplifier. The IF amplifier is following equations:
measured with a single+nded input and output configuration K=(l–lsll 12–ls2212+ lA12)/(21s12s21 1)
in which the Pins 16 and 7 are terminated in the series
combination of a 47 Q resistor and a 10 nF capacitor to VCC where: IA(= ISll S22-S12 S21 1.
ground (see Figure 14. S-Parameter Test Circuit). MAG=lO1Og lS211/l S121+1010g iK-(K2-1)1/21

The S-parameters are in polar form as the magnitude
(MAG) and angle (ANG). Also listed in the tables are the

where: K > 1. The necessa~ and suficient conditions for
unconditional stabili~ are given as K >1:

calculated valuesforthe stabili~factor(K) andthe Minimum
B1=I+IS1112 -I S2212-IA12>0 ,*!.‘*:,-.

IF
output
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MCI 3155

S-Parameters (VEE = -5,0 Vdc, TA = 25°C; C2 and C15 = O pF)

Frequency Input S11 Fomard S21 Rev S12 output S22 K MAG

MHz MAG ANG MAG ANG MAG ANG MAG ANG MAG dB

1.0 0.94 -13 8.2 143 0.001 7.0 0.87 – 22 2.2 32

2.0 0.78 – 23 23.5 109 0!001 – 40 0.64 – 31 4.2 33.5

5.0 0.48 1.0 39.2 51 0.001 -97 0.34 –17 8.7 33.7

7.0 0.59 15 40.3 34 0.001 – 41 0.33 –13 10.6 +$:34.6
- ~~

10 0.75 17 40.9 19 0.001 -82 0.41 -1.0 “:’5b.75.4,:$? ; “::Qi

20 0.95

.,.

7.0 42.9 – 6.0 0.001 – 42 0.45 0 f+f+q;;.$ $ 46.4

50 0.98 -10 42.2 -48 0.001 -9.0 0.52 -3.0 ,* :g;@$y _

70 0.95 –16 39.8 – 68 0.001 112 0.54
_, 6,:$,<:P ,:105

46.4,s!:,,~$.:,.!.F*

100 0.93 – 23 44.2 -93 0.001 80 0.53 ~~;:f ‘ 0.76 -

150 0.91 -34 39.5 -139 0.001 106 0.50 $ :$, 34$~Bk>.- 0.94 -

200 0.87 -47 34.9 -179 0.002 77 o..q:;;”’ ~k? -44 0.97 –

500 0.89 –103 11.1 -58 0.022 57 ,u*y~*w’” -117 0.75 –

700 0.61 –156 3.5 –164 0.03 0 ~% “’&& 179 2.6 13.7

900 0.56 162 1.2 92 0.048 _i@*s .?: 047 112 4.7 4.5.&

1000 0.54 131 0.8
v,. ‘~

42 0.072 f;>$~+4g~ 0.44 76 5.1 0.4
$:,,*,.*

.,! \

.. ..$.1.

S-parameters (VEE = – 5.0 Vdc, TA = 25°C, C2 and C15 = 100 pF}.t.*$~Je, ‘
Y

Frequency Input S11 Fomard S21 ;>’’+$$,RevS12 output S22 K,.. MAG
1

MHz MAG ANG MAG ANG <,%:~;:@KG ANG MAG ANG MAG. .,., dB

1.0 0.98 -15 11.7 174 *$$ 0.001 –14 0.84..:, -27 1.2 37.4

2.0 0.50 -2.0 39.2 ~[;85.5’ 0.001 –108 0.62 -35 6.0 35.5
,

5.0 0.87 8.0 39.9>. “ ( ‘~9& *’J:,>>~?.. 0.001 100 0.47 – 9.0 4.2 39.2

7.0 0.90 5.0 q+’ ‘2: 9.0 0,001 -40 0.45 – 8.0 3.1 40.3

10 0.92 3.0 ;,&tg4y” 10 0.001 – 40 0.44 -5.0 2.4 41.8

20 0.92 1;$2.4- 2.g ‘% ;~.> –14 0.001 -87 0.49 – 6.0 2.4 41.9

50 0.91
,<,,, ~.~,$:\ ,,.3,.

>$8.0*’ ‘ 41.2 – 45 0.001 85 0.50 -5.0 2.3 42

70 0.91
.,,-,*&,?$. r:

.,$1 ‘.:$,-** 39.1 -63 0.001 76 0.52 – 4.0 2.2 41.6

100 o.~:$w$i,:‘!**J-l 5 43.4 -84 0.001 85 0.50 -11 1.3 43.6

150 ,po,9’&;$ – 22 38.2 -126 0.001 96 0.43 – 22 1.4 41.8

200 ,: $:~\&6 – 33 35.5 –160 0.002 78 0.43 – 21 1.3 39.4\ .

500, “’$>U: ~. 0.80 – 66 8.3 -9.0 0.012 75 0.57 – 63 1.7 23.5

q,$$!~p 0.62 – 96 2.9 – 95 0.013 50 0.49 –111 6.3 12.5
.:~o’.$

0.56 -120 1.0 –171 0.020 53 0.44 -150 13.3 2.8

0.54 -136 0.69 154 0.034 65 0.44 –179 12,5
“$~

-0.8
.$.!,~’~ ,,::..,..,>>.*,,,\\i..,.

.~~,:i:,
.,
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,.,
S-Parameters WEE= -5.0 Vdc, TA = 25°C, C2 and C15 = 680 PF)

Frequency Input S11 Foward S21 Rev S12 output S22 K MAG

MHz MAG ANG MAG ANG MAG ANG MAG ANG MAG dB

1.0 0.74 4.0 53.6 110 0.001 101’ 0.97 – 35 0.58 - ●
2.0 0.90 3.0 70.8 55 0.001 60 0.68 – 34 1.4 45.6

5.0 0.91 0 87.1 21 0.001 -121 0.33 -60 1.1 49

7.0 0.91 0 90.3 11 0.001 –18 0.25 -67 1.2 48.4 ~

10 0.91 – 2,0 92.4 2.0 0.001 33 0.14
‘$i

-67 1,5 47,5“$~$Z.$*:,,

20 0.91 – 4.0 95.5 –16 0.001 63 0.12 –15 1.3
,%~:;+: b

5Q 0.90 – 8.0 89.7 –50 0.001 -43 0.24 26 1.8 ,~“:$;@ “

70 0.90 –1o 82.6 –70 0.001 92 0.33 21 1,*::i>>:k.+47.4

100 0.91 –14 77.12 -93 0,001 23 0.42 -1.0 [i~~~:$!’; 4g

150 0.94 -20 62.0 –122 0.001 96 0.42 -22:, “>/5
‘$kf

200 0.95 -33 56.9. –148 0.003 146 0.33 _$ptr ‘% 0,75 _
\~,.,.”j>if,.

500
‘.,.

0.82 – 63 12.3 –12 0.007 79 0.44 ‘a.u..,:~“i%\+,h+,,* 1.8 26.9

700 0.66 –98
‘.... .s

3.8 –107 0.014 84 0.40 ‘:g.:’~s?~5 4.8 14.8..,>.

900 0.56 -122 1.3 177 0.026 78 Q*$g:,,&,,,, ‘-166 8.0 4.7

1000 0.54 –139 0.67 141 0.048
.:t$$~$~

76 $$ 165 7.4 0.96
,,.,”,.‘:S.>.>e.,}>:
.Zfh%p“’@

‘S-parameters WEE =-3.0 Vdc, TA = 25°C, C2 and Cl 5 = OpF) ,,~$ ‘1$>
,.,~k?s,,,

Frequency Input S11 Fomard S21 RevA~~+ “+% output S22 K MAG. .
,, MHz MAG ANG MAG ANG MAG’$,$:‘\~J#hG MAG ANG MAG dB,.

1.0 0.89 –14 9.3 136 0.00*;: $ 2.0 0.84 – 27 3.2,. 30.7
,, ..>

2.0 0.76 – 22 24.2 105 ,;‘ 0.601 – 90 0.67 – 37,,{’,. 3.5 34.3
,,.

5.0 0.52 5.0 35.7 46 ‘Yyt‘~~t0.001 -32 0.40 -13 10.6 33.3

7.0 0.59 12 38.1 ,F~$aG<~ 0.001 – 41 0.40 –1o 9.1 34.6

10 0.78 15 0,001 – 92 0.40 –1 .0 5.7 36.3
,,,,

20 0.95 5.0 0.001 47 0.51 -4.0 0.94 -

50 ‘“0.96 –11 ,fag&&b> – 50 0.001 –103 0.48 – 6.0 1.4 43.7

70 0,93 -17,*$.!@.~$F,$.8 -71 0.001 – 76 0.52 -13 2.2 41.4

100 0.91 -~$+~<,,$ 34.7 -99 0.001 -152 0.51 -19 3.0 39.0

150 0.86
, “+$

33.8 –143 0.001.,,,:-- 53 0.49 -34 1.7 39.1

200 0.81,$:$,fa::$~49 27.8 86 0.003 76 0.55 -56 2.4 35.1

500 Q;@;:~ ‘“ -93 6.2 – 41 0.015 93 0.40 –110 2.4 19.5
x

700 ,,.,,‘:;9;+ –144 1.9 –133 0.049 56 0.40 –150 3.0 8.25
,, 900 ~%Y3,~a.3g –176 0.72 125 0.11 –18 0.25.s. 163 5.1 -1.9

1@~;,~ “’” 0.44 166 0.49 80 0.10 -52 0.33 127 7.5 – 4.8
,:$.:,,

~:<.$~,$x,..,,..,>,?.:.,~...<~;<~;.
y:~t$~
>::;,.’

,.
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Mcl 3155

S-parameters (VEE = -3.0 Vdc, TA = 25°C, C2 and C15 = 100 pF)

Frequency input S11 Foward S21 Rev S12 output S22 K MAG

e

MHz MAG ANG MAG ANG MAG ANG MAG ANG MAG dB

1.0 0.97 -15 11.7 171 0.001 – 4.0 0.84 -27 1.4 36.8

2.0 0.53 2.0 37.1 80 0.001 – 91 0.57 -31 6.0 34.8

5.0 0.88 7.0 37.7 18 0.001 – 9.0 0.48 – 7.0 3.4 “ 39.7

7.0 0.90 5.0 37.7 8.0 0.001 -11 0.49 – 7.0 2.3

10 0.92 2.0 38.3 1.0 0.001 – 59 0.51 – 9.0
A

20 0.92 -2.0 39.6 –15 0.001 29 0.48 – 3.0 ,,?$qy ~.:,:.,.,*>‘f 42.5
,,.

50 0.91 -8.0 38.5 -46 0.001 -21 0.51 _ 7.0 ,$ $:y~$ ‘“’ 41.4

70 0.91 –11 36.1 -64 0.001 49 0.50 – 8$Q::::>::$2.3 40.8

100 0.91 -15 39.6 -85 0.001 114 0.52 ,, -$*,.:,$ 1.7 37.8

150 0.89 – 22 34.4 -128 0.001 120 0.48 :~,,~:~ 23
,,,. *. ~.-.,,.,J 1.6 40.1

200 0.86 – 33 32 -163
~. *L,,,.....

0.002 86 O.g ,$.‘ ‘<* – 26 1.7 37.8

500 0.78 – 64 7.6 –12 0.013 94
‘$.w”’?’$’

‘“ _7, ,9
22.1

700 0.64 – 98 2.3 –102 0.027 58 afi ‘b,i2 –109 4.1 10.1

900 0.54 -122 0.78 179 0.040 qge~$g “~’? 035 -147 10.0 –0.14,.,

1000 0.53 -136 0.47 144 0.043 ,,F $l~~,;$ ‘“ 0.38 –171 15.4 -4.52

.,, ..:4:,\

S-parameters (VEE = -3.0 Vdc, TA = 25°C, C2 and C15 = 680 pF)i~f$}

Frequency Input S11 Fomard S21
l,. .“ , ““““’a’’$pev S12,1: output S22 K MAG.,,:

MHz MAG ANG MAG ANG % $~:@~G‘?f+*C:th. ANG MAG ANG MAG dB
v

1.0 0.81 3.0 37 101 ~ ~1$ 0.001 -19 0.90 – 32 1.1 43.5

2.0 0.90 2.0 47.8 :V{;$2.7 0.001 – 82 0.66 – 39 0.72 -

5.0 0.91 0 58.%<$$;;;$J ‘%0 0.001 104 0.37 – 56 2.3 44

7.0 0.90 –1 q($p > ‘ 11 0.001 – 76 0.26 -55 2.04 44

10 0.91 -2.0 ,,;;i,j:*~&”” 3.0 0.001 105 0.18 – 52 2.2 43.9

20 0.91
_ 46? .:i$i>~3.8

-15 0.001 59 0.11 -13 2.0 44.1,.,,.

50 0.90 $%.~p$’ b 60.0 -48 0.001 96 0.22 33 2.3 43<7

70 0.90 *#~~$:k(-ti’ 56.5 -67 0.001 113 0.29 15 2.3 43.2
... ,:s’

100 o;~$kiay~$$,,$*_14 52.7 – 91 0)001 177
,.

0.36 5.0 2.0 43

150 ,,<+o,g~~~$ – 21 44.5 -126 0.001 155 0.35 –17 1.8 42.7

200 : ;~~~~o – 43 41.2 -162 0.003 144 0.17 – 31 1.6 34.1

509$3;,> k, o,7g – 65 7.3 -13 0.008 80 0.44 -75 3.0 22

,,,yQ$i$Q~’* 0.65 – 97 2.3 –107 0.016 86 0.38 -124 7.1 10.2

~,,%,$ qo 0.56 -122 0.80 174 0.031 73 0.38 -174 12 0.37

.~~ ,*: c“
‘$yv$”+, 1000 0.55 –139 0.52 137 0.50 71 0.41 157 11.3 -3.4,>~y.

.<t&.!Q),~\ tfi
;> .,,.-,-:.,.,<,...$

—
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DC Biasing Considerations
The DC biasing scheme, utilizes ~o VCC tonne’dions

(Pins 3 and 6) and two V~E connections (Pins 14 and 11).

, ~EEl (Pin 14) is connected internally to the IF and RSSI
circuits’ negative supply bus while VEE2 (Pin 11) is connected

,, internally to the quadrature detector’s negative bus, Under

positive ground operation, this unique configuration offers the:
ability”to bias the RSSI and IF separately from the quadrature
detector. When two ICS are ,cascaded as shown in the 70
MHz application ~rcuit and provided by the PCB (see
Figuresl 7 and 18), the first MCI3155 is used without biasing

its quadrature detector, thereby saving approximately 3.0
mA. A total current of 7.0’ mA is used to fully bias each IC,
thus the total current in the application circuit is
approximately 11 mA. Both VCC pins are biased by the same
supply. VCC1 (Pin 3) is connected internally to the positive
bus of the first half of the IF limiting amplifier, while VCC2 is
internally connected to the positive bus of the RSSI, the
quadrature detector circuit, and the second half of the IF”

~ limiting amplifier (see Figure”15). This distribution of the VCC
enhances the stability of the IC.

,.

RSSI Circuitry

The RSSI. circuitry provides typically 35 dB of linear
dynamic range and its output voltage, swing is adjusted by

selection of the resistor from Pin 12 to VEE. The RSSI slope

is typically 2.1 @dB; thus, for a dynamic range of 35 dB, the
current output is approximately 74 PA. A 47 k resistor will
yield an RSSI output voltage swing of 3.5 Vdc. The RSSI 9
buffer output at Pin 13 is an emitter-follower and needs an
external emitter resistor of”1 O k to VEE.

In a cascaded configuration (see circuit application in
Figure 16), only one of the RSSI Buffer outputs (Pin 13~ is

used; the RSSI outputs (Pin 12 of each IC) are tied to~t~[.>$\:\+:,,,+J,\
and the one closest to the VEE supply trace is dec~pl~:~&
VCC ground. The two pins are connected to VEE tQr~,@@ 47
k resistor. This resistor sources a. RSSI ‘cu~mnb:$~ch is
proportional to the signal level at the l~,:i~~~$ &pically,
1.0 mVrms (– 47 dBm) is required to plac&W,&131 55 into
limiting. The measured RSSI output v~~~->~sponse of the

application circuit is shown in Figure’%#} Since the RSSI
current output is dependent upon~@~;jnput signal level at the
IF input, a careful accountin~?~~e? losses, matching and
other losses and gains mq~~~,,<~ade in the entire receiver
system. In the block diaq{m~$%+he application circuit shown
below, an accountin~ of t~~~nal levels at points throughout

the system showsi#&,~he RSSI response in Figure 12 is
justified. ..,,..>~’‘~.tb:,~t,,.*,,,,.?,\

:.:$, ..+
~.~$. ,/$’

,,
‘~}s,:{~.,’~,..is.,

Input -45 dBm -70dBm -72 dBm .,+,&&
-47 dBm ~ MinimumInputtoAcquire

,,. Levek’ 1.26mVrms 71pvrms 57pVrms a57T~vrms 1.0mVrms LimitinginMC13155

d
16

MC13155

1

40dBGain

.

The limiting IF oq~~$ id pinned-out differentially,
cascading is easily ac~:~~:@%y AC coupling stage to stage.
[n the evaluation ,.m~. AC coupling is shown, however,

interstate filte~:n$i~~ be desirable in some applications. In
whichcase, .~wp%ameters provide a means to implement

a low loss i$fer~$~e match and better receiver sensitivity.
Wh~’~&,@ar response of the RSSI output is desired

whe~,,c$”~ading the ICS, it is necessay to provide at least
,,, 10 d@&Ffnterstage loss, Figure 12 shows the RSSI response

with a:% without interstate loss. A 15 dB resistive attenuator

shown below may be used to provide a bandpass response
with the desired insertion loss.

Network Topology

l.On
Vvv I

I I I “

10

is an inexpensive way to linearize the RSSI response. This o.22pI
i#T

1-
has its drawbacks since it is a wideband noise source that is I

dependent upon the source and load impedance and the
7 LJ

16

1

amount of attenuation that it provides. A better, although 1. I

more costly, solutionwould be a bandpass filter designed to !, ! )1
.“”,,

the desiredcenterfrequencyand bandpass responsewhile l,On
carefully selecting the insertion loss. A network topology

,,
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MCI 3155

Quadrature Detector
The quadrature detector is coupled to the IF with internal

2.0 pF capacitors between Pins 7 and 8 and Pins 9 and 10.
For wideband data applications, such as FM video and
satellite receivers, the drive to the detector can be increased
with additional external capacitors between these pins, thus,
the recovered video signal level output is increased for a
given bandwidth (see Figure 11A and Figure 11B).

The wideband petiormance of the detector is controlled by
the loaded Q of the LC tank circuit. The following equation
defines the components which set the detector circuit’s
bandwidth:

Q = RTWL (1)

where: RT is the equivalent shunt resistance across the LC
Tank and XL is the reactance of the quadrature inductor at the
IF frequency (XL= 2tiL).

The inductor and capacitor are chosen to form a resonant
LC Tank with the PCB and parasitic device capacitance at the
desired IF center frequency as predicted by:

fc = (2m d(LCp)) -1 (2)

where: L is the parallel tank inductor and Cp is the equivalent
parallel capacitance of the parallel resonant tank circuit,

The following is a design example for a wideband detector

The value of the total damping resistor to obtain the
required loaded Q of 5 can be calculated by rearranging
Equation 1:

RT = Q(2tiL)

RT = 5 (2x)(70)(0.22) = 483.8 Q

The internal resistance, Rint between the quadrature tank
Pins 8 and 9 is approximately 3200 Q and is cd’~idered in
determining the etiernal resistance, Rext w&~:&&#fculated
from: .$+b?$’>$~,

. ~<.:.:,,,+<”’v
Rex = ((RT)(Rint))/ (Rint – RT) ,,’~~~,~

Rem = 570, thus, choose the$fi~~~~ value.

Rext = 560 Q. . . .’4s:‘.,>+..6/...*,%,.,,,> ?,,.>.
s::+, y,

SAW filter t~~~::;$f,$J,.,.,
In wideband video,$~x$pplications, the IF occupied

bandwidth may be sq~w.#Hz wide. A good rule of thumb is
to choose the IF f$~qe~cy about 10 or more times greater
than the IF oc4~~bndwidth. The IF bandpass filter is a
SAW filter \~,yid~&~data applications where a very selective

response ~i#@ed (i.e., very sharp bandpass response).
The e~~%~~ PCB is laid out to accommodate two SAW
filt~~pwe types: 1) A five-leaded plastic SIP package.
Re*mended part numbers are Siemens X6950M which

at 70 MHz an-d a loaded Q of 5, The loaded Q of the ~~~
,~~~pera~es at 70 MHz; 10.4 MHz 3 dB passband, X6951 M

quadrature detector is chosen somewhat less than the Q of , !
,,FA. ~52.8) which operates at 70 MHz; 9.2 MHz 3 dB passband;

the IF bandpass. For an IF frequency of 70 MHz and an$,
#and X6958M which operates at 70 MHz, 6.3 MHz 3 dB

IF bandpass of 10.9 MHz, the IF bandpass Q ~~.~%:~’
approximately 6.4. i:~%?+;:~il passband, and 2) A four–leaded TG39 metal can package.

,.$>
.*Y

Example:
.,.

,C,..$’..
Let the external Cext = 20 pF. (The minimu~$~lue here

should be greater than 15 pF making it gre~r’%an the
internal device and PCB parasitic ca~<*&, Cint =
3.0 pF).

,.!~.~.~$~$,>..~,,,,~.‘,,\ .,.,,,< ,.::\~~
Cp,= Cint + Ceti,=$,~&~?{

“,V:,,,:.~.,’.?.ll,,

Rewrite Equation 2 and solve,~ti~”’?~ “a

L = (0.15g)2 /(Cp fc2) \ ~:?~,,~

L = 198 nH, thus, a st&%~&value is chosen.

—

-

Typical insertion loss in a wide bandpass SAW filter is 25 dB.
The above SAW filters require source and load

impedances of 50 Q to assure stable operation. On the PC
board layout, space is provided to add a matching network,
such as a 1:4 sutiace mount transformer between the SAW
filter output and the input to the MCI 3155. A 1:4 transformer,
made by Coilcraft and Mini Circuits, provides a suitable
interface (see Figures 16, 17 and 18). In the circuit and
layout, the SAW filter and the MCI 3155 are differentially
configured with interconnect traces which are equal in length
and symmetrical. This balanced feed enhances RF stability,
phase linearity, and noise performance,
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MC13155
Figure 16.70 MHz Video Receiver Application tircuit

1:4 ,

L
T 220

SAW Hlter is Siemens
Part Number X6950M
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MCI 3155

Hgure 19. Circuit Side View

,..
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