PHILIPS E C G INC

I7E D

semiconductors

ECG786

SPECIAL-FUNCTION
SUB-SYSTEM

HIGH-GAIN IF AMPLIFIER, LIMITER, FM
DETECTOR, AND AF PREAMPLIFIER/DRIVER
For FM IF Amplifier Applications in
Communications Receivers and High-Fidelity FM
Receivers up to 20 MHz

Features:

e High sensitivity - input limiting voltage
(knee) 50 pV typ. at 10.7 MHz

o Excellent AM rejection = 58 dB typ. ot
10.7 MHz

o Inherent high stability = internally
shielded

o Internal Zener-diode regulated voltage
supply
Low harmonic radiation

e Wide frequency capability ~ <100 kHz to
>20 MHz P 4

o Low hamonic distortion

ECG786 provides in a single monolithic sili-
con chip, a major sub-system for the IF sec~
tions of Communications and high-fidelity
FM receivers, As shown in the Schematic
Diagram (Figure 2) ond the FM Receiver
Block Diagram (Figure 1), the ECG786 con~
talns amultistage IF-amplifier/limiter section,
an FM-detector stage, a Zener~dicde regu-
lated power~-supply section, and an AF~
amplifier section. In FM recelvers, ECG786
can be used to provide IF amplification and
fimiting, FM detection, and AF preamplifica-
tion. The ECG786 provides exceptional ver~
satility of cireult design because the {F-
ampllﬁer/limifar section, FM detector sec~
tion, and AF-preamplifier/driver section can
bs used independently of each other.

The four stage emitter-follower~coupled IF
amplifier section provides 80-dB voltage gain
at 10.7 MHz, features an dutput stage with
exceptionally good limiting characteristics
because of ifs transistor constant-current sink.
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The FM detector section Is distinguished by
circuitry which provides forward bias to the
detector diodes, D2 and D3, and also provides
a reference voltage for AFC.

The audio amplifier provides a low-impedance
drive for subsequent audio amplifiers.

The power supply section provides zener-

regulated, decoupled voltages for the IF
amplifier, detector, and audio amplifier
sections,
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Fig.1 - Typical application of the ECG786 as o high-gain
limiter, amplifier-detector in an FM receiver,
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ABSOLUTE-MAXIMUM RATINGS at T = 25°C

ekl 3

DISSIPATION: TEMPERATURE RANGE: : /_____,_,,,._,:7-———\
AUTA = 25°Cto Ty = 85°C ... .. .. 450 mW Operating, .. ........... -559Cto + 125°C  + T-77-05-0
Above Ty = 85°C .. . . Derate linearly 5 mW/°C Storage ... ......u.... . -65°C to + 150°C
"9 o .
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0 .
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Notes:

8 = Substrate ¥
Terminal No.3 wi d to the case,

T No,10 ted to the case through the :ubnnte

Terminals No.3 end 10 which ere d to the
should be connected to the most negstive point in the clrcult.

S.Mf' D4 and Ds, act as capacitors and are used to balance
¢ det + 1

Fig.2 - Schematic diagram.

Switch in Position A for:

Regulator-Voltage, Quiescent-
Operating-Current, end Device
Dissipation Test

Switch In Pasition B for Current
into Pin No.11

Fig.3 - Regulator voltage, device dissipation, quiescent
operating current, and current at § volts into Pin No, 11.
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MAXIMUM YOLTAGE RATINGS
The following chart gives the range of voltages which can be applied to the terminals
fisted horizontally with respect to the terminals listed vertically, For example, the MAXIMUM

voltage range between horizontal terminal 5 and vertical terminal 3 is +6 to 0 volts. CURRENT RATINGS

e 1 2 s | 4 s | 6|2 | o] o] w|uln|[womno
No. Ko, | mA | mA
1 f: g . . s . . . .g ¢ | Hote() I - .
2 .g B " * . . . .g . * 2 - -
; gl u| s u] ] ol a3 e
4 *% * . . . _2 . B 4 . 2
5 . . . . .2 *g . 5 . .
6 . . . _ig . . é . .
7 Note()| * 2 ¢ * 7 . -
] . _g . . ] . .
9 2 . . 9 ) - 2
0 Noho(z) ,s 0. o »
n . n ] 0.1
" 12 . -

Note 1: Theae terminals should be connected through a dc

resistance to any terminal which does not exceed
100 ohms.

Note 2:Pin 11 may be connected to any positive voltage
source through a suitable resistor provided its cur-

# Voltages are not normally applied batween these terminals,
Voltages appearing between these terminals will be safe if
the specified limits between all other terminals are not

rent rating is not exceeded. exceeded.
40 dg
ATTENUATOR
GENERAL RADIO
TYPE 874
OR EQUIVALENT
1~
I gF
AM _GENERATOR + UNED
MEASUF;‘EPMENT LC NETWORK=2 kQ
TYPE 658 8l B o
OR EQUIVALENT oS
-%- OR EQUIVALENT|
RF VIVM =
BOONTON .
TYPE 9iC V. = -,
OR EQUIVALENT ,Vzi S, oltage Gain = 20 logg 100 “
__L_ t m Cyp, - Bypass Capact 0,1 uF el fytic in parallel with 0.01 uF
Tg(tim) =2'—‘;1, vi = 100 mV(RMS)
+30V K
* Output circuit should be completely shielded from the input
circuit at the sacket,
Fig.4 - Yoltage gain test circuit,
ECG786 272
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2
ELECTRICAL CHARACTERISTICS ot T, & 25°C i
) TEST CiR- LIMITS TYPICAL £ -05-07
SPECIAL TEST CUIT AND CHARACTERISTICS 4 T-77
CHARACTERISTICS SYMBOLS CONDITIONS PROCEDURE TYPE CAX43 UNITS CURVES L
Fig.  [Min. | Typ. [ Man. Fig. 1
STATIC CHARAGTERISTICS 4
Cutrent Orain st 6V b1
Vee = 3 10 1 2 A . 3
into Pin No.11 1 | Vee= v s i 4
Regulator Voitage Pin No,11 Vit 3 69 |74 | 8 v - N
Total Device Dissipation Py Veg = +30V, 3 200 | 225 | %0 | mw -
Qulescent Operating Current | By =750 . . A .
lito Pin No.8 s $ 063 "
DYNAMIC CHARACTERISTICS at VoG = +30V, R = 750 02, f = 10,7 Mtz
Voltsge Gain Ay - ) 4 72 ] 80 | - a8 5 .
[nput Limiting Voltage (knee) vi{lim) | volan at-3dB paint 3 - $0 . ( v 7 ‘
N nA . M
Limiting Curtent from Pin No.6 Tg(lim) 4 « | 0,42 (RMS) :
¥i = 1 mVY (RM: mV 2
Recovered AF Voltage XCUI B T Y, 6 75 | 10 {150 | (GG . 1
Deviation =t 75 kHz .
AnglitudeModulation Rejection | AMR | Ttmoduising) = 1 ki s ) dB )
ing) = z - . .
' % modulation = 50%
Totsl Humonic Distartion THD _ | v; = 1 mV(RMS) 6 . 1 - % - :
Input Impedance Components: ;
Pacallel Input Resistadce RiN . . 7 . [11] -
Paraliel lnput Capacitince Cin . . s - oF . -
DEFINITIONS OF TERMS
Amplitude-Medulation Rejection (AMR)
The ratio of the recovered AF output yoltage produced by a
specified frequency deviation of an FM input signal to the
recovered AF output voltage produced by an amplitude-mod
Iated input signal having the same carrler frequency, ex-
pressed in dB.
{nput Impedonce
The ratio of a change In input voltage to a change in Input
current, measured at the Input terminal of the device, with
respect to ground,
Input Limiting Yoltage (Knee) [v;(lim)]
The input signal voltsge which will cause the output signat
to decrease 3 dB from its maximum level.
Quiescent Operating Cutrent
The average (dc) value of the current in either output terminal.
Recovered AF Voltage [vofof)]
The rms value of the AF output voltage of the device pro-
duced by a specified (requency deviationof an FM input signal,
Total Device Dissipation (Py)
The total power drain of the device with no signal applied
and no externat load current,
Total Harmonic Distortion (THD)
The ratio of the total rms voltage of all harmonics to the rms
voltage of the fundamental, expressed in per cent. These
voltages are measured at the af output terminal of the device,
with respect to ground,
Yoltage Gain (A)
The ratlo of the signal voltage developed at the output of the
;ie:'laca to the signal voltage applied to the input, expressed
n dB,
273 ECG786
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Fig.5 - Voltage gain vs frequency.
PROCEDURE: 2, 3 dB Limiting Sensitivity vi(lim) =
1, Recovered Audio Voitage vo(af) = Reduce vj until vo(af) drops 3dB.
Set input frequency to 10.7 MHz, Record this value of vj as vi(iim)

Y = 1 mV(RMS), modulating frequency = 1 kHz 3, Total Harmonic Distortion THD =

Deviation = 375 kHz Reset vj to 1mV(RMS) and operate Distostion
Record v, as d on the Distortion Analy Anal per . o 1 fons to

metar scale. mel;\n'e THD,

This is the recovered Audio Voltage vo(an)
* See Fig.9 for details on Di i T f

TYPE 207E
OR EQUIVALENT DISTORTION
AM-FM HEWEETT- AR ARD
GENERATOR ILETT-PACK
OR EQUIVALENT
TYPE 2028
lor EQUIVALENT

|

Fig.6 - Input limiting voltage (knee), recovered AF
voltage, and total harmonic distortion test clrcuit,
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Fig.7 - Input limiting voltage (kriee) ot -3dB point
vs frequency.
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E
FREQUENCY § e
COUNTER ;; T-—77—05—07
= 2
UNIVERTER §
BOONTON 2
TYPE 207E ;f
OR EQUIVALENT 7
GENERATOR 9]
“BOONTON WAVE 3
TBY%%Ngg? 8 ANALYZER
OR EQUIVALENT HEWLET T-PACKARD 3
TYPE 302A ;
= OR EQUIVALENT i
AM GENERATOR _l_ 1
MEASUREMENT
CORR = s
TYPE 658
OR EQUIVALENT 1
+
i
PROCEDURE: :

A, Connect FM Generator fo ECG784 input.

Set frequency to 10.7 MHz, vi = 10 mV, modulating frequene

cy = 1 kHz
Deviation = 175 kHz,

Tune Wave Analyzer to peak reading at 1 kHz and record

recovered Audio Voltage vo(af)FM.

B. ?éuconnecl F¥ G tor and C t AM, G

G786 input.

to

Set frequency to 10.7 MHz, vi = 10 mV, modulating frequens

cy = 1 kHz, percent modulation = 50%.

Tune Wave Analyzer to peak reading and record recovered

audio voltage vo(af)AM

Amplitude Modulation Rejection Ratio =20 log1Q

Vo(af)FM

Vo(af)AM

Fig.8 - Amplitude modulation rejection test circuit.

62pF—< l o2 T =

Coll Form, Outside Diameter * 7/32"
Can = 1/2" square X 1-1/8" long

Stugs « Radio Industries Type MP34/MP100 Material
Lq & L3 = 20 Turns 5-44 iliz wire universal wound
L3 = 10 Turns 5-44 itz wire wound bifilar with Ly

- 62pF

L1 & L3 coupling adjusted to 520 kHz peak to peak separation

on 8 curve when operated in circuit shown in Fig.6.

Fig.9 - 10,7 MHz discriminator transformer for ECG786.
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