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Abstract
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This project presents radio modem. In transmitter consists of bit splitter, oscillator and modulator.
f Data will be seperated into two channels that each channel will be modulated by carrier 1.8 KHz that shift
X

phase 90 degree. Then pass the modulated signal to summing amplifier , the output signal is QPSK that has

:b'it rate at 2460 bits per second. After that QPSK signal will be modulated by frequency modulation at 49
k
l‘MHz and transmitted into the air

[

In the receiver consists of FM demodulator, QPSK demodulator, carrier recovery (important parf),
serial to parallel converter. The output signal will be as same as transmitter
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910 KCL : Node 2 V,-0 + V,-V, = 0
8.2k 8.2k
V,= V2 (3.5)
Node3: (V,-V,,)) + V, = 0
Z R
' ) (Voz-V,,,Z)jWC + Vo = 0
unu v, 9inaums 35 seld 22 —
2 2R
V,(WC+ 1) = (WC)Virp
2 2R
= 4RGWC) = 2wC
V.. 2RwC+2 jwC+ 1
ha J J (3.6)

\Y) =

(o2

mnaumMsi 3.4 uay 3.6

R
Vol B Vo2 Uac ViM: Vm2 % Viﬂ

Vol =~V
i\ =Y/ &\ SV
wC+ 1
R
= -1+ 2jwc
jwC + 1
R

= WwC-1R (jWC-1R)

wC + 1R (jwC-1R)

= 1 -wC’- 2wC

/(T/R2 -WC?) + (2WCR Y

V(Wi + 1R (3.7)
=  tan’l -2wC (3.8)
R
1 - wC
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3.7 Gilbert Multiplier Cell
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jﬂ‘ﬁ 3. 10 Gilbert Multiplier Circuit
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hyperbolic function filo  tanhx=x-— ?
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3.8 3999 Summing Amplifier
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(NS Summing Amplifier 122 3214

QPSK Signal A cos wct - Bsinwct

("A2 + Bz)[ Acoswct - Bsinwgt ] (3.9)
' /Az - B /Az LB
N

v a o day a o
DUTTNIITAU ﬂ"]ﬂl"ﬁﬂ”l}”ﬂ’lﬂ 'ﬂuﬂ’IUﬂizﬂﬂﬂl.lUﬁ']ﬂU'n A llag B iasuyy (b ﬂqzﬂ
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B N /Az + B2
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N . \/Al + Bz

drowudld we = 0

) L4 RN
wian 18l I unulu qunis 3.9 wdadagding o'1d
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MINGATNNAT Ina 1ansaguaunsdeun iy
QPSK Signal = (A’+ B’)[CoS(8 + )]

I3
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Ausminsani cos(0 + ¢) dvuiu Fygrandunmedsuiivzimsuegan cos sxisiud

witamsdoua llnndygraniurmaiiug ¢

Tay ¢ = t'B (3.10)
A

nnaums 3.10 sxfunaldi A =B udr @ = (20-1)T :n = 123....
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(CL8013 E@HB‘ mo Hr}i 5
b ©
cour Quadrant S
# o
analog Multiplier e
GENERAL DESCRIPTION FEATURES
vne ICLBO13 is a four quadrant analog multiplier whose e Accuracy of 20.5% (A" Version)
culput is proportional to the algsbraic product of two input ¢ Full 210V Input Voltage Range
qignals. Feadback around an inlernal op-amp provides level e 1MHz Bandwidth
sr?;f\ing and can be usad to generate division and square ¢ Uses Standard 15V Supplies
oot functions. A simple arrangement of polentiometers e Built-in Op Amp Provides Level Shifting, Division
may be used to trim gain accuracy, ofiset voltage and and Square Root Functlions
leedihrough performance. The high accuracy, wide band-
wilh, and increased versatility of the ICL8013 make it ideal
5 &l multiplier zpplications in control and instrumentation
sysiems. Applications include RMS measuring equipment,
yequency doublers, balanced modulators and demodula-
1ors, function generaters, and veltage controlled amplifiers.
ORDERING INFORMATION
B PART MULTIPLICATION TEMPERATURE ‘
NUMBER ERROR RANGE PACKAGE
1CLEC13AM T2 10.5% ~55°C to +125°C
ICLB013BM TZ 1% {MAX ~-55'C to +125'C .
ICL8013CM: TZ *2% -55°C to +125°C 10-LEAD
ICLBCISAC TZ 25% o 0°C to +70°C TO-100
1ICL8D138C T2 21% {MAX 0°C to +70°C
ICLBG13CC TZ *2% 0°C to +7C°C
ICLED13/D 12% TYP — DICE**
epaanetar Min/Max Limits guzranteed at 25°C only for"DICE rders.
Zm
¥ —— VOLTAGE TO CURRENT BALANCED % Ap
CONVYERTER AND YARIABLE GAIN AMP CUTPUT
Xsg—— SICAAL COMPRESSION L AMFLIFIER
%\ . l l L—zos
d YOLTAGE TO CURRENT
COHYERTER
Yos o—] TOP VIEW
] {outline dwg TO-100;
n [t )
8GO .
Figure 1: Functional Diagram (Multiplexer) Figure 2: Pin
Configuration »
3020385-002
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?{’ hote; A typical values have been guafantwsd by charsctentzalion and are nct tested.
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e [CL8013 EINTERsr
o . e H ]CL
/ -9 ¢
‘. 3 -
/ 9 ABSOLUTE MAXIMUM RATHLiCS { LE
. R4
' i : - . T
SuPPlY VOIS ..eeiiiitnneneneeeeeeeeeeeeeeeea 18V Operating Temperature Range: 1
Fower Dissipation (Not@ 1) .....ccoovvvueeiiiiiniii . 500mw ICLEOI3XC ..ivveiiiiceeeeeeenn 0°C 1o g :
i Input Voltages ICLEO13XM ..ceevrrnvnnnrnnnnnnnne. ~-85°C 1o +1zee i
: (XiN. YIN. ZiIN. XOS. YOS, 208) .......... VsuppLy Storaya Temperature Rangs ............ -65'C 10 +18 50 '-/E‘
; Lead Teniperature (Soldaring, 10sec) .............. W o
e il ';‘;
i NOTE 1: Dwrata at 6.8mW/*C for opetation at ambiant temparature above 75°C. : il«"-"
Suesses above thoss ksted undar Absalute Maximum Ralings may cause permanent damage 10 the davice. These are stress ratings onty, L';d tor, .. 2 ded
] Opratalin O 'ths d6vice al thuse or any othar condions above those indicalud in the Oputabnal sections of the spacilications is not [ 1] E”-*l-'-u:‘ !_.,;
’ absoluts maximum rating condions for extenced periods may attect device rohabilty, . £ i
| ELECTRICAL CHARACTERISTICS (unless otherwise specified T = 25°C, VsyppLy = £15V, Gain ang ot .
I Polentiometers Externally Trimmed)
. —
t ICL8O13A iICL8013B ICLBO13C .
PARAMETER TEST CONDITIONS UNIT
: MIN | TYP [ MAX | MIN ITYP MAX{ MIN [ TYP | MAX
Xy XY XY
! Mutupler Funzhon -‘-o- -;a- B
' Mutuphcation Emor -10< X< 10 0.8 1.0 2.0° 2.0 « Full Seyie
H -10<Y <10
102 102 102 %
Drviger Function ' = -2 —_— {
i X X X ; -
b [Orson Enor. X=-10 03 03 03 Fut S 1§
¢ X= i 1.5 1.5 1.5 Fub Scale
' Feadthrough Xe0Y= 20Vop I = 50HZ $0 100 200° | 200 mv;.,
' Y = 0X=20Vp., { = 50H2 50 100 150° | 150 mvg.o
5 —
X input X=20Vpp h 205 205 0.8 t :
E Non-Lingarity Y = $10Vde
Y Input Y~ 20Vpp 202 10.2 £0.3 *
{ X = £10Vdc
Frequency Responsa
! Small Signal Bandwiath (-338) 1.0 1.0 1.0 AH2 L
i Full Powar Bandwidgth 750 750 750 WHz ""
Sisw Rale 45 45 45 Vius
1 1% Amplituse Error 75 75 75 *H2
1% Vector Emmor 5 § 5 Mz
5 {0 5° Chase Shity-
Sotthng Tuna Vin = 210V 1 1 1 kS
= J10 22% of Final Value)
¥ Overicaa Rucovery 1 1 1 i
(1o 22% of Final Value)
E Output Noise 5 Hz to 10 kHz 0.6 0.6 06 mvY rms
. SHztoS Mnz 3 3 3 mV rms
| Input X Input : 10 10 10 M0
£ Resnlance Y Input 6 6 6 MO
i Z Input 36 3% 36 "2
i Input Bias X or Y Input 2 L) 7.5 10 uh
} Cutient Z input 25 25 25 WA
]
Mutliplsabon *
! Powar Enor 0.2 02 0.2 /%
b | suppiy Oulgut Oftset 50 75 100 avIv
E Yanaton Scale Factor 0.1 c.1 0.1 %
E Quascent Current 35 | 60 35 | s0 35 | 60 mA G
1 bia
E
i
|
[ Nota: All typical values have buen Qudrantood Dy Churactonzabon and are not lusled. Ne
IsL-1d
I &)
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gLECTRICAL CHARACTERISTIC‘S,\(CONT.)

- ] ] T ————
- ICLE0T3A ™~ T~ ~icksor3s~ {  1cLe013C
PARAMETER TEST CONDITIONS — UNIT
MIN l TYP IMAX MIN l TYP ,MAX MIN ] TYP l MAX
_— e
“1HE FOLLOWING SPECIFICATIONS APPLY OVER THE OPERATING TEMPERATURE RANGES
mnzan =10V < Xy < 10V, 1.5 2 3 4 Scalg
"epon =10V < Yy <10V
W Accuracy 0.06 0.06 0.0 %“/"C
) remperature ) Output Ofiset 0.2 0.2 0.2 mvC
lcoethoents Scals Faclor 0.04 0.04 0.04 %i'C
{ieput Bias X or Y Input ) 5 $ 10 A
Lurrent 2 'nput 25 33 WA
[pat Voltage (X, Y, or 2) 210 Tt Y
‘o.,xpu( Voltage Swing AL 22502 210 210 10 v
Ct < 1000pF f
*Dice only
The small signal differz F NS Cireuit is
v given by
Your AR
l"§ R, le 're
! 3 Vour
{ ~ Substituur
) ’ Vi

——
?!ZI( |
v
L0HH00

A
Figure 3: Differential Amplifier

v*

Ry

Yout = K (Vx « Vy)

Vi
l Ze Av
Q; lla A
+
Yo_ E O
4 QR

v Vaq]‘ﬁa—'(vlcvﬂ

LCOdeaN
Figure 4: Transconductance Multiplier

—

DETAILED DESCRIPTION

_The fundamental element of the ICL8013 multiplier is the
Spolar differential amplifier of Figure 3.

5-65

Vout =

The output voltage is thus proporiional 19 the product of
the input voltage Vjy and the emitter current Iz, In tng
simple transconductance multiplisr of Figure 4, & current
source comprising Qg, Dy, and Ry is used. if Vy is large
compared with the drop across D1, then

Vy

Ip =~ — =2Ig and

Ry-
GRL

Vout = —

Vy * V
kTRY(x Y)

There are several difficulties with this simple modulator:
11 Vy must be positive and greater than Vg,

2:. Some portion of ths éfgnal at Vy wil 2preer 2t the
output unless g = 0,

3:  Vx must be a small signal for the differenta! pair 1o

be linear. »

4:  The output voltage is not centered around 3°cund.

The first problem relates to the method of €ONveung the
Vv veitage to a current to vary the gain of the Vy c.4zrential
pair. A better method, Figure 5, uses another 0 “erential
pair but with considerable ermitter degeneration. in this
circuit the differential input voitage appears azaes the
common emitter resistor, producing a current whic®. adds or
subtracts from the quiescent current in either colle=or, This
type of voltage to current converter handles signzic from 0

volts to $10 volts with excellent linearity.

Koto: Ay typical values have been Quaranteed by characterization and are not tested,

€108131

1sL-n
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(=220

Figure 5: Voltage to Current Converter

The second problem is called feedihrough; ie. the
product of zere and some linite input signal does not
produce zero output voltage. The circuit whose operalion is
illustrated by Figures BA, B, and C overcomes this problem
and forms the hean o{ sany multigher circuils in use today.

This circuit is basically two matched differential pairs with
cross coupled collectors. Consider the cass shown in 6A of
exaclly equal current sources biasing the two pairs. With a
small pasitive signal al Vi, the collector current of Qy and
Q.; will increase but the collector currents of Qz and Qg wilt
decrease by the same amount. Since the collectors are
cross coupled the current through the load resistors re-
mains unchanged and independent of the Vy input voltage.

hl LN

17I§vA‘ 121 -3 1.2.1:.\ :1.’2I('.L
-
o— [+7% Q.
Vs
l“% ?lh
v
LCLUwaN

Figure 6A: Input Signal with Balanced

Current Sources AVgoyt =0V

In Figure 6B, notice that with Vi = 0 any variation in the
ratio of biasing current sources will produce a common
moda voltage across the load resistors. The differential
oulpul vollage will remain zero. In Figure 6C we apply a
ditersntial input voltage with unbalanced curtwiil sources. If
Igy is twice Igp, the gan of aitferential pair Qy and Qa is
twice the gain ol pair O3 and Q. Therslorg, tha change in
ctoss coupiod collector currents will L. unequal and a

ditlarantial outpul voltage will resull. By “Pll"m,v .
sepittaly biamitg current sourcas with e voltage tp tun
converter of Figure 5 wi have a balancad multiplg o I
capablo of four quadrant operalion {Figuie 7),

Your v 0

%l-
i

[!1& ‘

]

C.

Qa,
T,

20 !? ?;l:

Figure 6B: No Input Signal with
Unbalunced Current Sources
AVoyrt =0V

Va =0

@UMJE&SM

—

b

—

11-32R,
g

iz - u] ;m &Y

3Vout *2R, 3

1.
7

I z.\{ B 2 TR

A e

214?

Figure 6C: Input Signal with
Unbulanced Current Sources,
Ditferential Output Volluge
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Note AH typcal valuss have boen guaranivud Dy charactunzabion and ate not tustvd.
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Tius circuit of Figure 7 still has the problem that the input °
ahage Vi must be small 10 keep the diflerential amphlier (A
@ ihe linear region. To be able 1o handie large signals, we
azed an amplitude compression circuit,
RN
:
v'
. I
R. R
HREIY 2V < K ¢ (VxeVy)
o.L] 4
i i .
—
P Vin 1
E J v
e e LR
Figure 8B: Voltage Gain with
I °—K Signal Compression
i Yin A‘/R\EA‘ A o
Figure 5 showed a current source formed by relying on
i the matching characteristics of a diode and the emitter base
ok § i ] I junction of a {ransisior. Extension of this idea to a differen-
vith ’ ¢ ? ? y tial circuit is shown in“Figure 8A. In a differential pair, the
& ! input voltage splits the biasing current in a logarithmic ratio.
1 - (The usual assumption of linearity is useful only for small
I | el signals.} Since the input 10 the differential pair in Figure 8A
] ‘ is the difference in voltage across the two diodes, which in
. . ; (U turn is proportional to the log of the ratio of drive currents, it
E Figure 7: Typical Four Quadrant follows that the ratio of diode currents and the ratio of
’ Multiplier-Modulator y collector. currents are linearly related and independent of
}/R i amplitude. |f we combine this circuit with the voltage to
h current converter of Figure 5, we have Figure 88. The
output of the ditferential amplifier is now proportional to the
hawes input voltage over a large dynamic range, thereby improving
. linearity while minimizing drift and noise factors.
3 | xoto] -xe] [u-xit The complete schematic is shown in Figure 9. The
s 1 differential pair Q3 and Q4 form a voltage lo current
converter whose-oulpul is compressed in collecior diodes
\ - Q, and Qy. These diodes drive the balanced cross-coupled
" differential amplifier Q7/Qg Q14/Qys. The gzin of these
o T amplifiers is modulated by the voltage to current converter
"l 1 Qg and Q1g. Transistors Qs, Qg, Q41, and Q42 are constant
; - current sources which bias the voltage to current converter.
: Lecieson The output amplifier comprises transistors Qi through
: Figure 8A: Current Gain Cell Q27. -
o2 !
h i M
'S,
d )
g
i
i
J
l
A
i 1 5-67
1 \ Sute Al typical valugs have oceen guaranteed by charactenzaton and are not testod.
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Figure 9: ICL8013 Schematic
MULTIPLICATION J signal and adjusting Gzin cocatrol for
In the standard muitiplier connection, the Z terminal is (Cutput = Yi) = 2&10.
conneacied to the op amp outpul. Alf of the modulator output L
curtent thus flows through the fesdback resistor R27 and Civ
produces a proportional output veltage. [ : W
z.,.;_r' R CLAPUT = x";:‘” 1
X2 8 st 3 S
Yin o=y I—J‘
o S adt 7 wl :
— 7.50 Xos Yos Zos
N k~3y,41
BO00S 1t . . . . -
Figure 10A: Mulliplier Block Diagram Flgure 10B: Actual Circuit Connection

Multiplier Trimming Procedure .

1. Set XiN = Yin = OV and adjust Zog for zero Output.

2. Apply a =10V low frequency { < 100Hz) sweep (sine

or triangls) to Yy with XN = 0V, and adjust Xgs for
minimum outpul.

3. Apply the swsep signal of Step 2 to XN with
Yin = OV and adjust Yog for minimum Output.
Readjust Zog as in Step 1, il necessary.

5. With X;q = 10.0V DC and the sweep signal of Step 2
apphied 1o Y)n, acjust the Gain polentiometer for
Output = Yn. This is easily accomplished with a
diifarertal scops plug-in (A +8) by inverting one

Note: All typical values have been guarantead by charactarization and are not teated.-

b8

CIVISION

If the Z terminal is used as an input, and the output of ths
op-zmp connacted to the Y input, the Jdovice functions 3s 8
dwider. Since the input to the op-amp is at virtua! greund.
and requires riegligible bias current, the ovarell teeibacl':
forces tha modulator oulput current 1o equal L cutté

produced by Z.

ZIN
Therefore 1o = Xin'YIN = —R— =102y

. 10ZiN -
Since YN = EouT. EouT = —
XiN

AR BT SRS L7 P

o I,

Y
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. when connecled as a divider, the X input must

— pote thé 23 8 .
1 d nagalive voilage 1o mainiain overall negative feed- 2
:",:k.
/
: X - X.,.-L: fon - ")
X—E s w
'IN
E:.{———_—_ sXxgI2u
1 woouwator [ 5 Figure 12A: Sqguarer Block Diagram
sousrIon
) Figure 11A: Divislon Block Diagram .
W N
— 3 PuUT Xl
) L0 < 1°% w
3 X:;s Y;s Ztas —
g 1
L) 9 » 7] Y0 9
(070 - 10V) l l
""‘”"_——’cJ QUTPUT = % = Xas Yos 20§
Za o——3]
coosTan
v.,,‘ ! Figure 12B: Actual Circuit Connection
: T8 SQUARE ROOT
— — Tying the X and Y inputs together and using overall
‘ o feedback from the Op Amp results in the square root
[RAR]E . . .
. 5 s J b function. The output of the modulator is again forced 10
Figure 11B: Actual Circuit Connection equal the current produced by the Z input .

. . o 2
sivider Trimming Procedure o = Xin'Yin = (~EouT)” = 102N
1. Set tnimming potentiometers at mid-scale by \
adjusting voltage on pins 7, 9 and 10 (Xos. Yos. Eour = - V104N
20g) for zero volts.

2. With Zyy = OV, trim Zgs to hold the Output constant, The outpul is a negative voltage which maintains overall
negative {esdback. A diode in series with the Op Amp

as Xy i85 varied from ~10V through =1V. X (% the latchup thal 14 otherwi ‘
- o : output prevents the latchup that wou otherwisé occur for
3. WithZjy=0Vand XN = -10.0V adjust Yos for zero negative input vollages.
Output voltage.
4. With Ziy = Xin (and/of ZiN = -X;n) adjust Xos for
| minimum worst-case variation of Output, as Xjn is
vaned from ~-10V to =1V. g

5. Repeat Steps 2and 3if Step 4 required a large initial

adjustment.
f the 6. With Zyy = Xin (and/or Zin = =Xin) adjust the gain X Eour = - T
asa control until the output is the closest average around o MODULATOR T
und, - +10.0V (-10V for Ziy = ~Xin) s XIN is varied {rom
back -10V to -3V.
rrent . sooua
SQUARING Figure 13A: Square Root Block Diagram

The squaring function is achieved by simply mulliplying
with the two inputs lied togather. The squaring circuil may
also be used as the basis for a lrequency doubler since
cos2wt = 1/2 (cos 2wt + 1)

589

Note: All typical values have beon guaranteed by characterizaion and aie aot 19stad.

IstL




|
!
i
H

15L-16

e T W

- — o

L

A N

s

B e

o weow o LI

ICLegss

ICLE0N3

—

TYPICAL APPLICATIONS )

e

X8 Yos 2os

o of

Xa ——
2 © 10 » 30w} 8 OUTPUT = - 102,
PAARALLAL
A 3
S«
Gawy
7.8

ll}

[ TF T
Figure 13B: Actual Circuit Connectlon

—

- PRI outpyr - X Vu
0 4 RUNS
X ICLsu1) b—o
\ '8 !
5 1] 9
GAIN
1.5 Eou Yo 2oy

32111

AP
Figure 15: Muitiplication

Square Root Trimming Procedure

1.

Connact the ICL8013 in the Divider configuration,

2. Adjust Zps, Yos. Xos, and ‘Gain using Steps 1
theough 6 of Divider Trimming Procedure,

3. Convert to the Square Rool conliguration by
connecting Xy o the Output and inserting a diode
betwean Pin 4 and the Output noda.

4,

With Z)y = 0V adjust 2ps for zero Output voltags,

VARIABLE GAIN AMPLIFIER

Most applications’ for the 1CL8013 are straight forward
variabons of the simple arithmatic {unctions dascribed
ebova. Although the circuit description frequently disguisas
the fact, it has alteady been shown that the frequency
doubler is nothing more than a squaring circuit. Similarly the
variable gain amplifier is nothing more than a multiplier, with
the input signal applied at the X input and the contiol
voltage applied at the Y input. .

) 10
s
/\I\J INPUT o——— ) jergans 1 . -

IEl outpur = X¥

GAiN ﬁ
“CONTROL
VOLTAGE 7j %0 9
7.5 Xos Yos Zos

-]

AF
Flgure 14: Varlable Gain Amplifier

Note: ANl typ.cal values have bean guaranissd by charactanzation

5-70

Xos Yos 2os
X, o070 - wv')..

Zn 3

ARQNIN

Figure 16: Division

AFQ2960

Flgure 17: Potentiometers for Trimming
Otfset and Feedthrough

Xos Yos Zos N
©T0 ,x‘,';v)c OUTRUT = - T3Zx
Zin 9“—; icLs013
T
GAIN
XY
ArLoe8

Figure 18: Square Root

and are not tostud.
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P;fi!ips Semiconductors Product specificatior

w

FM radio circuit = TDA7000
§

o e —
E
GE EERAL DESCRIPTION

The TDA7000 is a monolithic integrated circuit for mono FM portable radios, where a minimum on peripheral components
is important (small dimensions and low costs).

The iC has an FLL (Frequency-Locked-Loop) system with an intermediate frequency of 70 kHz. The i.f. selectivity is
obtained by active RC filters. The only function which needs alignment is the resonant-circuit for the oscillator, thus
selegting the reception frequency. Spurious reception is avoided by means of a mute circuit, which also eliminates too
nois¥ input signals. Special precautions are taken to meet the radiation requirements.

The TDA7000 includes the following functions:
+ R.F.input stage

o Mixer .

* Local oscillator

+ LF, amplifier/limiter

« Phase demodutator

. Mngte detector

. Mt{te switch )

QUIGK REFERENCE DATA

Sup'Ply voltage range (pin 5) Vp 27010 V
Supply current at Vp = 4,5V o typ. 8 mA
R.F. input frequency range ft 1,5t0 110 MHz

Sensitivity for -3 dB limiting
(e.m.f. voltage) i
{source impedance: 75 Q; mute disabled) EMF typ. 15 uV

Sigrial handling (e.m. voltage)
(source impedance: 75 Q) EMF typ. 200 mV
A.F..output voltage at R = 22 kQ Vo typ. 75 mV

] -
PAC{(AGE OUTLINE

18-lead DIL; plastic (SOT102HE); SOT102-1; 1996 July 24.

i
|



Product specification

) . TDA7000

RN

el input ¢ <1 ! t e
’f‘ w}/ﬁ
_[_ T J_
L Lo 1 1 L
= . — = e s =
:Ta —{
I
18 12 ge 15 |14 13 |12 11 10
1.4V
CORRE-
b LATOR 27k2 7000 I 7000
10xQ - 10k ¢ (D Ny 1

ul | L

{ % X
y T emd | LF. LIMITER I.F FiLTER
* a7|] a7t}
X ,._J | X & k0 kQ J
X
DEMODULATOR MIXER TDA 7000
3 13,6kQ2
f i
MUTE
mute control LOCP 22k 22:8
FILTER 11T, =
t B
¥ vCo )
1]
:‘- - o
; €} -
1 4 5 6 7 8 9
i Ve
1 C
' = = _[ e
! S T
VE S S 1
("-EV’ 1 7:35929:‘1‘ 8
a f. output

. Fig.1 Block diagram. Joni
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gios Semiconductors

Product specification

N gt

M radio circuit

B
E
£

E
RATINGS

L:mmng values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage (pin 5)
Oscmétor voltage (pin 6)
Total ﬁower dissipation
Storage temperature range

TDA7000
Vp max. 12V
V5_5 Vp—0,5 fo Vp + 0,5 V

see derating curve Fig.2

Tetg -55t0 +150 °C
Operating ambient temperature range Tamb 0to+60°C
[
14
' 728725
5 87251
' 2
y tot A
i {W)
¥
¥ 1.5 \
§
| N
4 1
i \
b
: \
4
E 0,5 \
i AN
E
; 0
E ~50 o 50 100 150
E Y amp (£€)
t Fig.2 Power derating curve.
B
t
D.C. CHARACTERISTICS :
Vp =4 &V Tamb = 25 °C; measured in Fig.4; unless otherwise specified
PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Supply yoltage (pin 5) Vp 127 4,5 10 \Y
Supply gurrent
atVh =45V Ip - 8 - mA
Oscillat&r current (pin 6) I - 280 - HA
Voltage bt pin 14 Viss - 1,35 - \Y
Output current at pin 2 D) - 60 - HA
Voftage atpin2; R =22kQ Va6 - 1.3 - \

May 199
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Product specification

TDA7000

AC. CFHARACTERIST!CS

Vp = 425 V; Tamp = 25 °C; measured in Fig.4 (mule switch open, enabled); f; = 96 MHz (tuned to max. signal

at 5 p\ é.m.f.) modulated with Af = £ 22,5 kHz; f,, = 1 kHz; EMF = 0,2 mV (e.m.f. voltage at a source impedance of
75 Q): r.m.s. noise voltage measured unweighted (f = 300 Hz to 20 kHz); unless otherwise specified.

E ‘ PARAMETER SYMBOL MIN. TYP. MAX. UNIT

Sensiiivity (see Fig.3) ’ :

(em.f. voltage)

for «3 dB limiting;

muting disabled EMF - 1,5 - Ny

for -3 dB muting EMF - 6 - ny

for S/N = 26 dB EMF - 55 - ny
Signa) handling (e.m.f. voitage)

for THD < 10%; Af =+ 75 kHz EMF - 200 - mv
Signa:l-tomoise ratio SIN - 60 - dB
Total harmonic distortion

af Af = £22,5 kHz THD - 07 - %

atBAf= £ 75kHz THD - 2.3 - %
AM suppression of output voltage

(rgatio of the AM output signal

referred to the FM output signal)

F§A signal: f,, = 1 kHz; Af = £ 75 kHz

AM signal: f, = 1 kHz; m = 80% AMS - 50 - dB
Ripp!é rejection (AVp = 100 mV,
~ f£1KkHz) RR - 10 - dB
Oscilfator voltage (r.m.s. value)

al pin 6 Ve.sims) |- 250 - mv
Variaf@ion of osciliator frequency- - - - . o - - . ..

with supply voltage (aVp = 1V) AMose - = |= 60 - kHz/V
Selectivity Sia00 - 45 - dB

| S_300 e 35 - d8
AF.d. range Aty - £300 |- kHz
Audig bandwidth at AV, = 3 dB

reasured with pre-emphasis (t = 50 ps) B - 10 - kHz
AF. <5utput voltage (r.m.s. value)

al R =22kQ Vo(rms) - 75 - Y
Load;resistance

atVp=45V Ry - - 22 kQ

ajft Ve=9,0V RL - - 47 kQ

|

f
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