TBA700

INTEGRATED A.M./F.M. RADIO RECEIVER CIRCUIT

The TBA700 is a monolithic integrated circuit for use in a. m. (including the short-wave
band), a.m. /f.m. receivers.

It incorporates the class-B audio output stage (1 W), stabilization circuit for quiescent
current, driver, pre-amplifier, 2-stage i.f. amplifier, a.g.c. and stabilized bias cir-
cuit.

The discrete input stage (for a.m. : mixer -oscillator; for f.m.: 1st i.f.) enables a high
flexibility in circuit lay-out with conventional or lumped selectivity.

The internal stabilization ensures negligible loss of sensitivity and cross-over distortion
over a wide supply voltage range from 2,7 Vto 12V,

QUICK REFERENCE DATA

Applicable supply voltage range of receiver Vio-8 2,7 to 12 v 1
Ambient temperature Tamb 25 oC
Supply voltage k Vp nom, 9 v

Total quiescent current
(inclusive discrete input transistor,
exclusive f.m. front end) I typ. 24,5 mA

A.F. output power at dio, = 10%, Ry, =8 Q Py typ. 1000 mW
A.M, performance

R.F. input voltage (S/N = 26 dB)
(at base of external mixer -oscillator) Vi typ. 15 uv

A.G.C. range (change of r.f. input voltage
for 10 dB expansion in audio range) typ. 72 dB

F.M., performance

R.T. input voltage (at base of external i.f.
stage) 3 dB before limiting Vi typ. 150 uv

PACKAGE OUTLINE

16-lead DIL; plastic with internal copper slug (SOT-38).

1) The data given in this sheet are based on a receiver with Vp = 9 V; P, = 1000 mW.
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TBA700

RATINGS Limiting valucs in accordance with the Absolute Maximum System ([EC134)

Voltages
Pin No. 10 voltage Vip-8 max. 12 v
Pins No. 15, 9, 2 voltages Vis-8 Vo-s V2.8 max. 11,4 A%
Pin No. 16 voltage Vi6-8 max. 0 v 1
Pin No. 7 voltage Vo _g max. 5 A%
Pins No. 4, 3, 1 voltages -\74—16’ —’\73-16‘ -Vi-16 max. 5 A%
Pin No. > voltage Vs 13 max. 5 v
Pin No. 10 voltage Vi0-9 max. 11,4 v
Currents
Pins No. 14,12, 11, 6 currents g 112 11101 max. 5 mA
Pins No. 13,5, 4, 3,1 currents 113,15, 14, 15, 1y max. 0,5 mA
Pins No. 15, 2 currents L5, 12 max. 10 mA
Pin No. 8 current -TsrM max, 0,8 A2
Pin No. 9 current +IopM max. 0,8 A D
Pin No. 10 current T10RM max. 0,8 A 2)
Dissipation
Total power dissipation
at Tymp = 45 °C Pear max. 800 mW
at Ty = 25 °C Piot max. 1000 mW
Temperatures
Storage temperature Tstg =55 to +125 ¢
Operating ambient temperature Tamb =20 to +125 °c
1000 _zee
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1) Substrate connected to pin 16.
2) Repetitive peak value; internally limited.
March 1973 & ( Y

T

This Materi al

Copyrighted By Its Respective Manufacturer



TBA700

CHARACTERISTICS
D.C. characteristics at T,ppp, = 25 ©C; Vp=9V
1. F. amplifier

Collector current of i.f. transistor TR2

(a.g.c. transistor "off") IC ty(l);).ss to 1 é 2:
t 9

Collector current of i,{. transistor TR3 2.5 A

(a.g.c. transistor "off™) Ic typl. 4 to 4’ 3 :A
Saturation voltage of i.f. transistor TR2

at IC < 2 mA VCEsat < 150 mV
Saturation voltage of i.f. transistor TR3

at Ic £ 5 mA VCEsat < 200 mv
Bias voltage for mixer and tuner Vi4-16 { lylp ‘25 ¢ ll’sg :;

L] o 1]

Temperature dependency of

bias voltage V416 T, typ. ~3,6 mV/°C
Bias current (available) ~Iy4 < 100 pA
A.F. amplifier
Input common mode voltage range V5.8 Vi3.g 1,0to 8,5 vV 1)
Input base bias current Is, 113 < 25 pA
Complete circuit
Total quiescent current with 3, 3 kQ

between pins 7 and 8 (inclusive discrete 2

input transistor, exclusive f.m. front end) Itot t<yp gé’g mi 2;

, m

1) Maximum input common mode voltage; Vs_g, V13.g:<(Vp-0,5)V.

2) In those cases where a lower supply current is required the resistor between pins 7
and 8 (3, 3kf2) can be avoided, resulting in a totalcurrent of 17 mA. In this case how-
ever some devices may show a marginal increase of the distortion level.
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TBA700

CHARACTERISTICS (continued)

A.C. characteristics of i.f. part

This Materi al

y parameters at f = 450 kHz 1y i.f. transistors: TR2 TR3

Input conductance gie typ. 0,45 1,15 mA /V

Input capacitance Cie typ. 23 36 pF

Output conductance Loe typ. 6,0 13,5 RA/V

Qutput capacitance Coe typ. 4,0 4,25 pF

Transfer admittance ]yfe | typ. 37 82 mA /V

Phase angle of transfer admittance Yfe typ. 1¢ 20

Feedback admittance Iyre ! typ. 2,5 1,8 HA/V

Phase angle of feedback admittance ©re typ. 90° 900

y parameters at f = 10,7 MHz l) i.f. transistors: TR2 TR3

Input conductance Sie typ. 0,6 1,5 mA /V

Input capacitance Cie typ. 22 35 pF

Output conductance goe typ. 24 30 HA/V

Output capacitance Coc typ. 4,3 4,7 pF

Transfer admittance lYfe ] typ. 35 73 mA /V

Phase angle of transfer admittance @fe  tyP. 22° 35°

Feedback admittance |yre | _typ. 64 43 HA/V

Phase angle of feedback admittance Pre typ. 90° 90°

- -

-
e
-
-

1) At typical values for hge and I..
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APPLICATION INFORMATION (continued) at Tamp = 25 oc; Vp=9V

See also circuit diagram on pages 6 and 7,

A.M. performance

R.F. input voltage for signal to

noise ratio of 26 dB Vi typ. 15 Hv 1)2)
R.F. input voltage for 10 mV (a.f.)
across volume control Vi typ. 3 pv 12y
A.F. voltage across volume control
at 100 pV (r.f.) input voltage v, typ. 100 mvV 1)2)
Signal to noise ratio at 1 mV (r.f.)
input voltage S/N typ. 53,4 dB 1)2)
A.G.C. range (change in r.f. input
voltage for 10 dB expansion in audio range)
without a, g, c. diode typ. 42 dB 1)2)3)
with a.g.c. diode typ. 72 dB 1)2)
R.F. signal handling capability on base of
TR26 80 % modulation (deop =10%)
without a.g.c. diode \ typ. 6 mV 3)
with a.g.c. diode v typ. 80 mV
Harmonic distortion of h,f, part
(over most of a.g.c. range) diot typ. 1 % L2
I.F. selectivity Sg typ. 30 dB
1. F. bandwidth B34B typ. 4,5 kHz

1) a. Negligible influence of supply voltage variations in a range of 2,7 Vto 12V

b. A.F. signal: measured across volume control.

c. R.F. signal: measured at base of external mixer -oscillator with the antenna -cir -

cuit connected (source resistance Rg of about 1 k£2).
d. f,=1MHz, f =1kHz
m

2) m=0.3
3) Dashed parts of circuit diagram on pages 6 and 7 are omitted.
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” TBA700

APPLICATION INFORMATION (continued) See also circuit on pages 6 and 7.

I'. M. performance

Sensitivity for an f.m. signal 3 dB
before limiting

at 75 2 aerial input of f. m, front end Vi typ. 12 pv Ly
at base of external (first i.f.) stage Vi typ. 150 pv 2)
at pin 3 \A typ. 2,2 mv 2
Sensitivity for 26 dB S/N ratio
at 75 Q2 aerial input of f. m. front end Vi typ. 4 BV 1
A, F.output voltage across volume
control at an i.f. signal beyond limiting Vo typ. 140 mV 2)
S/N ratio over most of signal range S/N typ. 55 a 2)
A.M. suppression over most of signal range > 40 dB 2)3)
I.F. selectivity S300 typ. 40 dB 4)
I.F. bandwidth Bygg  typ. 180  kHz %)
A.F. signal distortion, 3 dB before i.f. limiting dpoy < 2 % 5
Audio performance
A.F. output power at dior = 10% P, typ. 1 w 6
at onset of clipping Pg typ. 0,7 w 6)
Distortion before clipping deot typ. 1 % 6)
A.F. input signal (at pin 13)
at P, = 50 mW A typ. 6 mvV 0)
at Py = 700 mwW Vi typ. 17 mVv 9)
Noise output power (volume control at minimum) Py typ. 20 W 7)
Typical overall fidelity (flat within 3 dB) 200 Hz to 6 kHz 8)
Open loop voltage gain Gy typ. 60 dB

1) Aerial e.m. f. (Vp) at fo = 100 MHz; Rg = 50 Q2 (source resistance; see page 12)
Af = + 15 kHz; £, = 1 kHz.
2) f, = 10,7 MHz; Af = + 15 kHz; £, = 1 kHz.
3) A.M. signal: m =0, 3; f;; = 400 Hz (carrier simultaneously modulatedwitha. m.and f. m.).
4 Including ratio detector.
5) fo = 100 MHz; Af = + 40 kHz; f, = 1 kHz.
6) Measured at 1 kHz, a negative feedback of 15 dB and a loudspeaker of 8 Q2; Vp = 9V.
7y Measured at a bandwidth of 200 Hz to 6 kHz, pin 13 being connected via a capacitor
of 32 uF to pin 16; loudspeaker impedance 8 2,
8) Depending on values of capacitors C51 and C55, 50 Hz to 15 kHz is possible,
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TBA700

COIL DATA See also circuit on pages 6 and 7.

1. AM.-LF. coils (f, = 432 kllz)

First i.f. bandposs filter

Primary s 114 = 38 uH

Cp = 3300 pIF

Qo = 90
Secondary : L15 (Njp) = 125 uH

Cp = 1000 pF
Qp =80
Nj/No = 18

kKQLI4-1.15 =1

2. FM.—LF. coils (f, = 10,7 MHz)

First i.f. bandpass filter

L4 (Ny) = 2,6 uH
Cp = 82 pF

Qp =90

NI/NQ =10

S L5 (Ng) = 1,44 uH
Cp =150 pI*
Qo =58
Ni/Nyp = 5,7

Kpg-15 7 1,2

Primary

Secondary

Ratio detector

Single runcd coil

L17 (N]) = 125 ufl
Cp = 1000 pE

Qo = 80

N1/N7 =30

First single tuned filter

Detector coil

L13 (N1+Np) = (0, 84 mH
Ch =150 pI

Qp =130

NNy =301
(Np+N2)/Ng =4

Second single tuned filter

L8 (Np) = 1,44 uH
Sp = 130 pF

=45

NI/NQ =5,7

L16 (Ny) = 1,44 uH
Cp = l::)() pl*

Q() = 40

N]/NZ =5,7

Primary  LI0O(Np) = 1,44 uH Secondary @ L12 (N, +Nj) = 2,6 uH
Cp =150 pF Cp = 8ZpF
Qp =93 Qg =110
N{/No =2 Np /Ny =1
(N1+N2)/N:3 =5,4
K 10-L12 707
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TBA700

APPLICATION INFORMATION (continucd)

a.f. voltage . e 7255820 2
across Vp=2,7t0 9V, I T
volume fo=1MHz
control °) |m=30% . | i
(mV) fm = TkHz without diode D19 ‘
102 |Rs ~1kQ 14 ]
typ. values : with diode D19HH
7 i
V]
26 dB 53dB
10 __ﬁh//
-4 an,
- i
~
1 ™
‘\
— N
b noise
107! ”
1 10 102 103 104 109 100

r.f. voltage at base of mixer oscillator (TR26) (uV)

Typical a.g.c. curves at a.m. reception

A.F. voltages across volume control versus r.f. voltage at base of mixer -oscillator.

1) Slider at lower end.
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TBA700

APPLICATION INFORMATION (¢ ontinued)

103 72558211
—Vpz9V;==Vp=3.6V
af.voltage [-—=-Vp=52V;typ. values
across fo=100MHz; Af=%215kHz
volume =
controi 1) | fm=1kHz
(mVv)
102 =
P Ol
rl'
Paf.
L
/4
10 Ly /’/ ~26dB —50d8
ll FAV 4
y 4
N
\~~.
1 S
\‘
-
N
o r}oilse
107 1
1 10 102 103 104 10% Vi (pv) 108

Typical S/N curves at f.m. reception

A.F. voltage across voluine control versus aerial e.m.f. represented by the generator
voltage Vi (e.m.f.) connected to the 75 Q input of the f.m. front-end.

Test circuit

f.m. front-end

Ir—g;ru.:c_o—r T _l,L
f— | 500 T
— | Vi |
—_— | fe.mf) ,

| |

|

1) Slider at lower end.
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