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Philips Semiconductors

Preliminary specification

5V VHF, hyperband and UHF

TDAS737A

mixers/oscillators for TV and VCR 3-band tuners

FEATURES

« Balanced mixer with a common emitter input for band A

(single input)
e 2-pin oscillator for band A

» Balanced mixer with a common base input for
bands B and C (balanced input)

¢ 3-pin oscillator for band B
* 4-pin oscillator for band C

 Local oscillator buffer output for external prescaler

* SAW filter preamplifier with a low output impedance to

drive the SAW filter directly
« Band gap voltage stabilizer for oscillator stability
« Electronic band switch

e External IF filter between the mixer output and the

IF amplifier input.

APPLICATIONS

* 3-band all channel TV and VCR tuners
e Any standard.

QUICK REFERENCE DATA

GENERAL DESCRIPTION

The TDA5737A is a monolithic integrated circuit that
performs the mixer/oscillator functions for

bands A, B and C in TV and VCR tuners. This low power
mixer/oscillator requires a power supply of 5V and is
available in a very small package.

This device gives the user the capability to design an
economical and physically small 3-band tuner.

It is suitable for European standards, as illustrated in
Fig.16, with the following RF bands: 48.25 to 168.25 MHz,
175.25 to 447.25 MHz and 455.25 to 855.25 MHz. With
an appropriate tuned circuit, it is also suitable for NTSC all
channel tuners (USA and Japan).

The tuner development time can be drastically reduced by
using this device.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. |UNIT
Vp supply voltage - 5.0 - \%
Ip supply current - 50 - mA
firF) RF input frequency band A; note 1 41 - 171 MHz
band B; note 1 166 - 451 MHz
band C; note 1 446 - 861 MHz
Gy voltage gain band A - 23 - dB
band B - 34 - dB
band C - 34 - dB
NF noise figure band A - 7.5 - dB
band B - 8 - dB
band C - 9 - dB
Vo output voltage level causing 1% cross |band A - 116 - dBpv
modulation in channel band B - 115 - dBpv
band C - 115 - dBuv

Note

1. The limits are related to the tank circuits used in Fig.16 and the intermediate frequency. Frequency bands may be

adjusted by the choice of external components.
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ORDERING INFORMATION

TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
TDAS737ATS SSOP24 | plastic shrink small outline package; 24 leads; body width 5.3 mm SOT340-1
BLOCK DIAGRAM
band A oscillator band C oscillator band B oscillator
tuned cicuit tuned cicuit tuned cicuit IF outputs
— — — Gfl\lD —
2 4 1|3 |5 |7 6 |8 |9 élo 11 12
v A v A A Y v A A A A
BANDA [ © BanDc [ © BANDB | © IF
OSCILLATOR OSCILLATOR OSCILLATOR TDAST37TATS | AMPLIFER

A A A A A A
ELECTRONIC
MIXER MIXER MIXER Yy —4] BAND —<—
SWITCH
A 4 A 4 A 4 LOCAL
OSCILLATOR
5‘ EI 5‘ AMPLIFIER
BAND A BAND C BAND B DC
STAGE STAGE | STAGE STABILIZER
-~ -~ -~ ? -~ -~ 'y Y Y
24 (23 19 21 20 | 22 18 17 16 15 14 13 FCE759
—— ——— RF “Y———~ Vp “————" band switch
IF b.andt/-\ band C GND band B local oscillator input
filter input inpu inputs inputs

amplifier outputs

Fig.1 Block diagram.
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PINNING
SYMBOL PIN DESCRIPTION
COscCiB2 band C oscillator input base 2
AOSCIB band A oscillator input base
COSscocC2 3 band C oscillator output
collector 2
AOSCOC 4 band A oscillator output
collector
CoscocC1 5 band C oscillator output
collector 1
BOSCIB 6 band B oscillator input base coscigz [1] [24] N
COSCIB1 band C oscillator input base 1 noscis [2] 23] IFIN2
BOSCOC2 band B oscillator output coscocz [ 3] [22] RFGND
collector 2 Aoscoc [ 4] 21] CIN1
BOSCOC1 9 band B oscillator output
coscoct [ 5 | 20] cIN2
collector 1
BOSCIB [ 6 19] AIN
GND 10 ground (0 V) o] TDAS737ATS
IFOUT2 11 IF amplifier output 2 cosciBL [ 7] 18] BINL
IFOUT1 12 IF amplifier output 1 BOSCOC2 [ 8| [17] BIN2
BS 13 band switch input Boscoct [ 9| [16] Vp
LOOUT2 14 local oscillator amplifier Gnp [10] 5] LoouTt
output 2
LOOUT1 15 local oscillator amplifier IFouT [11] [14] Loour?
output 1 IFOUTL [12] [13] BS
Vp 16 supply voltage FCE760
BIN2 17 band B input 2
BIN1 18 band B input 1
AIN 19 band A input
CIN2 20 band C input 2
CIN1 21 band C input 1
RFGND 22 ground for RF inputs
IFIN2 28 IF filter input 2 Fig.2 Pin configuration.
IFIN1 24 IF filter input 1
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LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 60134).

SYMBOL PARAMETER MIN. MAX. UNIT
Vp supply voltage -0.3 +7.0 \Y,
Vsw switching voltage -0.3 +7.0 Y
Vn(max) maximum voltage on each pin with a 22 kQ resistor connected in series - 35 \Y,
lo output current of each pin to ground - -10 mA
tsc(max) maximum short-circuit time (all pins) - 10 S
Tstg storage temperature -55 +150 °C
Tamb ambient temperature -20 +80 °C
T junction temperature - 150 °C

THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE UNIT

Rin-a) thermal resistance from junction to ambient in free air 120 KW
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CHARACTERISTICS
Vp =5V, Tamp = 25 °C; measured in circuit of Fig.16; unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Supply
Vp supply voltage 4.5 5.0 5.5 Y
Ip supply current 42 50 58 mA
Vsw switching voltage depending | band A; note 1 0 - 0.18Vp |V
on supply voltage Vp band B: note 1 0.26Vp |- 0.47Vp |V
band C; note 1 0.55Vp | - Vp \
Isw switching current band A; note 1 - - 2 A
band B; note 1 - - 10 HA
band C; note 1 - - 25 MA
Band A mixer (including IF amplifier)
firm) RF input frequency note 2 41 - 171 MHz
Gy voltage gain fre = 50 MHz; see Fig.3; note 3 20.5 23.0 |255 dB
fre = 170 MHz; see Fig.3; note 3 20.5 23.0 |[255 dB
NF noise figure fre = 50 MHz; see Figs.4 and 5 - 7.5 9 dB
fre = 170 MHz; see Figs.4 and 5 - 9 10 dB
Vo output voltage causing 1% frr = 50 MHz; see Fig.6 115 118 - dBpv
cross modulation in channel fre = 170 MHz; see Fig.6 113 116 — dBpv
Vi input voltage level causing fre = 170 MHz; note 4 96 100 - dBmVv
10 kHz pulling in channel
Jos optimum source conductance | frr = 50 MHz - 0.5 - mS
for noise figure fre = 170 MHz — 1.1 — ms
Y; input admittance fre = 50 to 170 MHz; see Fig.11 - 0.3 - mS
Ci input capacitance fre = 50 to 170 MHz; see Fig.11 - 1.9 - pF
Band A oscillator
fosc oscillator frequency 045V <V;<28V;notesland5 80 - 210 MHz
fshift frequency shift AVp = 5%; note 6 - - 53 kHz
farit frequency drift no compensation
AT = 25 °C; NPO capacitors; note 7 | - 550 thf kHz
5 s to 15 minutes after switch on; |- 150 tbf kHz
NPO capacitors; note 8
with compensation; see Fig.17
AT =25 °C; notes 7 and 9 - 300 tbf kHz
5 s to 15 minutes after switch on; - 20 thf kHz
notes 8 and 9
Viipplee-p) | fipple susceptibility of supply |4.75V <Vp <5.25V; see Fig.7
voltage (peak-to-peak value) fosc = 80 MHZ 20 - - mv
fosc = 210 MHz 20 - - mV
by phase noise measured at the IF output at 10 kHz |81 - - dBc/Hz
offset; Vo = 105 dBuV
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SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Band B mixer (including IF amplifier)
firm RF input frequency note 2 166 - 451 MHz
Gy voltage gain fre = 170 MHz; see Fig.8; note 3 31 34 37 dB
fre = 450 MHz; see Fig.8; note 3 31 34 37 dB
NF noise figure (not corrected for | frr = 170 MHz; see Fig.9 - 8 10 dB
image) fre = 450 MHz; see Fig.9 - 8 10 dB
Vo output voltage causing 1% fre = 170 MHz; see Fig.10 114 117 - dBpv
cross modulation in channel fre = 450 MHz; see Fig.10 112 115 — dBpv
Vi input voltage level causing fre = 450 MHz; note 4 83 87 - dBpv
10 kHz pulling in channel
Rs real part of output impedance | fgg =170 to 450 MHz; see Fig.12 - 23 - Q
Zo (Rs + jwls)
Ls imaginary part of output fre = 170 to 450 MHz; see Fig.12 - 9 - nH
impedance Z, (Rs + jwLg)
Band B oscillator
fosc oscillator frequency 045V <V;<28V;notesland5 205 - 490 MHz
fshift frequency shift AVp = 5%; note 6 - - 53 kHz
farit frequency drift no compensation
AT =25 °C; NPO capacitors; note 7 | - 2500 | tbf kHz
5 s to 15 minutes after switch on; - 900 thf kHz
NPO capacitors; note 8
with compensation; see Fig.17
AT =25 °C; notes 7 and 9 - 400 thf kHz
5 s to 15 minutes after switch on; |- 65 tbf kHz
notes 8 and 9
Viipple(p-p) | FiPPlE susceptibility of supply |4.75V <Vp <5.25V, see Fig.7
voltage (peak-to-peak value) fosc = 250 MHz 20 - - mv
fosc = 490 MHz 20 - - mv
Py phase noise measured at the IF output at 10 kHz |81 - - dBc/Hz
offset; Vo = 105 dBmV
Band C mixer (including IF amplifier)
firm) RF input frequency note 2 446 - 861 MHz
Gy voltage gain fre = 450 MHz; see Fig.8; note 3 31 34 37 dB
fre = 860 MHz; see Fig.8; note 3 31 34 37 dB
NF noise figure (not corrected for | frg = 450 MHz; see Fig.9 - 9 11 dB
image) fre = 860 MHz; see Fig.9 - 9 11 dB
Vo output voltage causing 1% frr = 450 MHz; see Fig.10 112 115 - dBpv
cross modulation in channel fre = 860 MHz; see Fig.10 112 115 — dBuv
Vi input voltage level causing fre = 860 MHz; note 4 91 95 - dBpv
10 kHz pulling in channel
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Rs real part of output impedance | fgrr = 450 to 860 MHz; see Fig.13 - 28 - Q
Zy (Rs + jwls)
Ls imaginary part of output fre = 450 to 860 MHz; see Fig.13 - 10 - nH
impedance Z, (Rs + jwlLs)
Band C oscillator
fosc oscillator frequency 0.45V <V <28V;notesland5 485 - 900 MHz
fshift frequency shift AVp = 5%; note 6 - - 53 kHz
farit frequency drift no compensation
AT =25 °C; NPO capacitors; note 7 | - 3100 |tbf kHz
5 s to 15 minutes after switch on; |- 650 tbf kHz
NPO capacitors; note 8
with compensation; see Fig.17
AT =25 °C; notes 7 and 9 - 1200 | tbf kHz
5 s to 15 minutes after switch on; - 120 thf kHz
notes 8 and 9
Viipplee-p) | fipple susceptibility of supply |4.75V <Vp <5.25V; see Fig.7
voltage (peak-to-peak value) fosc = 485 MHz 20 - - mv
fosc = 900 MHz 18 - - mV
by phase noise measured at the IF output at 10 kHz |81 - - dBc/Hz
offset; Vo = 105 dBuV
IF amplifier
S22 output reflection coefficient magnitude; see Fig.14 - -16 - dB
phase; see Fig.14 - 12 - deg.
Rs real part of output impedance - 67 - Q
Zy (Rs + jwls)
Ls imaginary part of output - 20 - nH
impedance Z, (Rs + jwLg)
LO output
Yo output admittance (Yp + jwCp) | frr = 80 MHz; see Fig.15 - 2.5 - mS
fre = 900 MHz; see Fig.15 - 5 - mS
Cp imaginary part of output see Fig.15 - 0.9 - pF
admittance Y, (Yp + jwCp)
Vo output voltage R.=50Q;0<V;<35V 80 91 100 dBuv
SRF spurious signal on LO output |R. =50 Q; 0.2V <V;<35YV, - - -10 dB
with respect to LO output notes 1 and 10
signal
HLO LO signal harmonics with RL.=50Q;0<V;<35V,note 1 - - -10 dB
respect to LO signal
Notes

1. 20°C<Tymp<+80°C;45V<Vp<55V.
2. The RF frequency range is defined by the oscillator frequency range and the intermediate frequency.
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3. The gain is defined as the transducer gain (measured in Fig.16) plus the voltage transformation ratio of L7 to L8
(20 : 2 and 15.4 dB including transformer loss).

4. The input level causing 10 kHz frequency detuning at the LO output. fosc = fre + 33.4 MHz.

Limits are related to the tank circuits used in Fig.16. Frequency bands may be adjusted by the choice of external
components.

6. The frequency shift is defined as the change in oscillator frequency when the supply voltage varies from
Vp=51t04.75V and from Vp =510 5.25 V.

7. The frequency drift is defined as the change in oscillator frequency when the ambient temperature varies from
Tamb = 25 to 0 °C and from Tgyp = 25 to 50 °C.

Switch-on drift is defined as the change in oscillator frequency between 5 s and 15 minutes after switch on.
9. With thermal compensation, the capacitors of the tank circuits have the following temperature coefficients:

a) In band A: C1, C6 and C8 are N750

b) Inband B: C4, C11, C12, C13 and C36 are N750

¢) Inband C: C5, C7, C9 and C10 are N750; C2 is N220 and C3 is NPO.
10. SRF: spurious signal on LO with respect to LO output signal:

a) RF level =120 dBuV at frg < 180 MHz

b) RF level =107.5 dBuV at frg = 180 to 225 MHz

c) RF level =97 dBpV at frg = 225 to 860 MHz.

signal
50 Q Source
— — IF TR
“ - “ AIN out spectrum
analyzer
Vo
Ce) Vmeas 50 Q D.U.T. 2x5 E 2 Vmeas []509
turns turns
|
— e — - -~ — — GND lFt MGD264
RMS ou N1/N2=5
voltmeter
77

Ziainy >> 50 Q; Vi =2 X Vipeqs.

Vi = Vineas + 6 dB.

Vo = V'meas *+ 15.4 dB (transformer ratio N1/N2 = 5 and transformer loss).

Gy = 20 log (Vo/V).

Fig.3 Band A gain measurement.
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13

PCB - PCB

ene &3 ] 'ﬁ'

L] —1
plug 12 ¢ plug

RIM-RIM
C4

(a) (b) MBE286 - 1

(a) For frg = 50 MHz:
mixer A frequency response measured = 57 MHz; loss = 0 dB
image suppression = 16 dB.

C1=9pF
C2=15pF
L1 =7 turns (diameter = 5.5 mm; wire diameter = 0.5 mm)

11 = semi rigid cable (RIM): 5 cm long (semi rigid cable (RIM);
33 dB/100 m; 50 Q; 96 pF/m).

(b) For fRF =150 MHz:
mixer A frequency response measured = 150.3 MHz; loss = 1.3 dB
image suppression = 13 dB.

C3=5pF
C4 =25pF
12 = semi rigid cable (RIM): 30 cm long

13 = semi rigid cable (RIM): 5 cm long (semi rigid cable (RIM); 33 dB/100 m;
50 Q; 96 pF/m).

Fig.4 Input circuit for optimum noise figure in band A.

NOISE N TR NOISE
SOURCE . BNC RIM AIN IFOUT1 METER
INPUT
CIRCUIT DUT 2%x5 g 2
Tt turns turns
GND  IFOUT2
N1/N2 =5

See Fig.4 for input circuit.
NF = NFmneas — loss (input circuit) dB.

e

MBL250

Fig.5 Noise figure measurement in band A.
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unwanted FILTER
signal 18 dB
50 Q source IE attenuator m
AM = 30% A ¢ * RFA out modulation
33.9 MHz ana|yzer
Vo
HYBRID VlMA D.U.T. 2x5 50 Q
turns
50 Q IF
B D 4 ? MGE972
out
wanted 50 N1/N2 =5 RMS
signal 0 voltmeter

source

V’meas = Vo — 15.4 dB (transformer ratio N1/N2 = 5 and transformer loss).

Wanted output signal at frrpyw = 50 MHz (170 MHz); V,,, = 80 dBuV.
We measure the level of the unwanted signal V,, causing 1% AM modulation in the wanted output signal; frry = 45.5 MHz (165.5 MHz);

fosc = 83.9 MHz (203.9 MHz).
Vou = Vimeas + 15.4 dB.
Filter characteristics: f; = 33.9 MHz; f_3qggw = 1 MHz; f_304gew = 2.3 MHz.

Fig.6 Cross modulation measurement in band A.

DC supply Vp

o REFERENCE |

6.8 MEASUREMENT © ‘

SET-UP
—»— spectrum

100 pF = 100 pF OF FIG. 17 a’?]alyser }

WITHOUT v
- L10, C25, C35, C26 53.5 dBc
rl_pp e 47 0Q -‘7 -‘7
signal
-500kHz fo  +500kHz  McE974

The ripple susceptibility is defined as the level of a signal added to the supply voltage causing sidebands in the LO output at 53.5 dBc.

This signal has a frequency between 20 Hz and 500 kHz.

Fig.7 Ripple susceptibility.
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signal
50Q source TR
«— . “«—— A c CIN1  IFOUT1 spectrum
| analyzer
v Vo
HYBRID i U.T. Vmeas H 50 Q
Vmeas 50 Q D.U.T 2x5 EZ
turns turns
| B D CIN2  IFOUT2 MBH048
| N1/N2 = 57L
Vi 50 Q 4
RMS
voltmeter

|oss(hybrid) =1dB.

Vi = Vimeas ~ 10SS(nybrid)-

Vo = V'meas + 15.4 dB (transformer ratio N1/N2 and transformer loss).
Voltage gain for band B and C = 20 log (V/V)).

Fig.8 Gain measurement in bands B and C.

NOISE TR NOISE
SOURCE [ *[A C[*|CN1 IFOUTL METER
2x5 2
HYBRID D'U'T' turns turns
B Dl—e—cin2 IFOUT2
N1/N2 =5
50 Q MBH049

Loss of the hybrid: 1 dB.
NF = NFneas — loss of the hybrid.

Fig.9 Noise figure measurement in bands B and C.
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unwanted FILTER
signal 18 dB

50Q source attenuator

A ¢ * A CI* ?RFI?C) c!Et m modulation
33.9 MHz analyzer
HYBRID ViMB | HYBRID D.U.T. Yo 25 | 2 50 Q
0/IMC) turns turns
509 RFB IF > MGE973

——1+—e—{B D ' B Dle] « '
wanted (RFC) out N1/N2 =5 RMS
@ c 50 50
signal o 0 voltmeter
source

V’meas = Vo — 15.4 dB (transformer ratio N1/N2 = 5 and transformer loss).
Wanted output signal at frrpyw = 170 or 450 MHz (450 or 860 MHz); Vg, = 70 dBuV.

We measure the level of the unwanted signal V,, causing 1% AM modulation in the wanted output signal;
frru = 165.5 or 445.5 MHz (445.5 or 855.5 MHz); fosc = 203.9 or 483.9 MHz (483.9 or 893.9 MHz).

Vou = Vimeas + 15.4 dB.
Filter characteristics: f; = 33.9 MHz; f_3qggw = 1 MHz; f_304gew = 2.3 MHz.

Fig.10 Cross modulation measurement in bands B and C.

MBHO55

Fig.11 Input admittance (s1;) of the band A mixer input (40 to 200 MHz); Y, = 20 mS.
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Fig.13 Input impedance (s;1) of the band C mixer input (460 to 860 MHz); Z, =50 Q.
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Fig.15 Output admittance (s,,) of the LO amplifier (80 to 900 MHz); Y, = 20 mS.
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TDAS737A

APPLICATION INFORMATION

C33

—

%

C34

—

C31

— R

C30 f
:’L VT
4 R7

MEASUREMENT
NETWORK
IF output

L8

50 Q

\
\
\
spectrum |
\
\
|

Fig.16 Measurement circuit.

analyser
RS R6 ci16|c17| LO Ieakagé
C4 spectrum ‘
analyser ‘
+txD33L4| O\ 7 L
| L5
10 c13 c
Tl Tc12 ‘T‘ Cl4 = =cis
2 4 1 [3 [5 |7 6 |8 |9 |£10 11 12
v A v A 4 4 v A A A A
BAND A BAND C BAND B IF
OSCILLATOR OSCILLATOR OSCILLATOR TDAS5737ATS | AMPLIFIER
| | | |
Yy Yy Yy
-~ * -~ * -~ *
ELECTRONIC
MIXER MIXER MIXER vy —<+{ BAND |
SWITCH
A A A A A A LOCAL
OSCILLATOR
e e e AMPLIFIER
BAND A BAND C BAND B oC
STAGE STAGE | STAGE | . | stamiLizer
A A A A A A Y Y
24 |23 19 21 20 |22 |18 17 16 15 14 |13
P c22== c20= C21=/= ,l, —=C23 ==C24 C27 = == C28 c29
& T T T T c25 | c3s R10 TH
cis i I H—HR .
to C20-C21 or C23-C24 —H
L10 RI1 H R12
RO t t c26 t 1
HYBRID i HYBRID
ANZAC-183-4 ANZAC-183-4 >
L9 ) l to
o
st
500|500 50 Q 50 Q 5V pre-stages
50 Q +—>
€19 5080 Cuput
. Put A B |c
{
5V FCE761

L7, L8, C16, C17 and R8 are only necessary for measurements (these components are not used in a tuner).
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Table 1 Capacitors of Fig.16 (all SMD and NPO except Table 2 Resistors of Fig.16 (all SMD)

C34 and C35)
NUMBER VALUE

NUMBER VALUE R1 47 KO
ci 82 pF R2 22 kQ
Cc2 5.6 pF R3 22 kQ
C3 100 pF R5 27 kO
c4 82 pF R6 27 kQ
€5 1 pF R7 10 kQ
C6 2 pF RS 50 O
cr 2pF RO 470
c8 2 pF R10 100 Q
€9 2 pF R11 27 kQ
C10 1pF R12 15 kQ
Cl1 3.3 pF
C12 3.3pF Table 3 Diodes, coils and transformers of Fig.16
13 4.7 pF NUMBER VALUE
cl4 1nF Diodes
giz ;gn;: D1 BB132
c17 39 pF D2 BB134
c18 68 pF D3 BB133
C19 68 pF Coils; note 1
C20 1nE L1 7.5 turns (O 3 mm)
c21 1nF L2 2.5turns (O 3.5 mm)
c22 1nF L3 1.5 turns (O 2.5 mm)
c23 1nF L4 2.5 turns (O 3 mm)
c24 1nF L5 5.5 turns (O 2.5 mm)
c25 29 nE L6 5.5 turns (O 2.5 mm)
C26 1nF L9 12.5 turns (O 5 mm)
c27 1nF L10 2.2 uH (choke coil)
c28 1nE Transformers; note 2
C29 1nF L7 2 x5 turns
C30 1nF L8 2 turns
C31 1nF Notes
c32 L1 nF 1. Wire size for L1 to L6 is 0.4 mm.
c33 1nF 2. Coil type: TOKO 7KL.
C34 2.2 yF; 40 V electrolytic
C35 4.7 nF
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-
| MEASUREMENT ‘
‘ NETWORK ‘
‘ L8 IF output ‘
| e 50 Q| |Spectrum |
‘ L7 analyser ‘
‘ ci6|c17| LO Ieakagé ‘
‘ R8 spectrum ‘
‘ 50 Q [ | analyser
4+ s - _ _ 1
Lsi ELﬁ
Cl4 = =—=C15
11 12
A 3
4 —
BAND A BAND C BAND B IF
OSCILLATOR OSCILLATOR OSCILLATOR TDAS5737ATS | AMPLIFIER
| | | |
vYvYy Yy Yy
-~ * Yy * -~ *
ELECTRONIC
MIXER MIXER MIXER vy —+ BAND am
SWITCH
A A A A A A LOCAL
OSCILLATOR
E E E AMPLIFIER
BAND A BAND C BAND B oo
STAGE STAGE STAGE STABILIZER
A A A A A A Y Y
24 |23 19 21 20 |22 |18 17 16 15 14 13
f c22=— C20== C21== ,L =C23 ==C24 cos | cas C27 = —C28 Cc29
’ R1 IR
cie 1 L S ol A
to C20-C21 or C23-C24 ° ° —
L10 RI1 H R12
R9 T T C26 T T
HYBRID Y HYBRID
Lo ANZAC-183-4 ANZAC-183-4 >
A Y l S to
s00| [500 50 Q 50 Q 5V pre-stages
50 Q —>
C19 500 tput
; outpu Ale lc
5Vv FCE762

L7, L8, C16, C17 and R8 are only necessary for measurements (these components are not used in a tuner).

Fig.17 Measurement circuit with thermal compensation.
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Table 4 Capacitors of Fig.17 (all SMD except C34)

Table 5 Resistors of Fig.17 (all SMD)

2000 Dec 19
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NUMBER VALUE NUMBER VALUE
c1 62 pF R1 47 kQ
C2 6 pF R2 22 kQ
C3 100 pF R3 22 kQ
c4 68 pF R5 27 kQ
C5 1.2 pF R6 27 kQ
C6 2 pF R7 10 kQ
C7 1.2 pF R8 50 Q
C8 2 pF R9 47 Q
C9 1.5 pF R10 100 Q
Cc10 1.5pF R11 27 kQ
Cl1 3 pF R12 15 kQ
C12 3 pF R13 4.7 kQ
C13 4.3 pF
cla 1nE Table 6 Diodes, coils and transformers of Fig.17
C15 1nF NUMBER VALUE
Ci6 39 pF Diodes
c17 39 pF D1 BB132
cis 68 pF D2 BB134
C19 68 pF D3 BB133
€20 LnF Coils; note 1
Cc21 1nF
L1 7.5 turns (0 3 mm)
Cc22 1nF
L2 2.5turns (O 2 mm)
C23 1nF
L3 2.5 turns (0 2 mm)
C24 1nF
L4 2.5 turns (O 2.5 mm)
C25 2.2nF
L5 5.5 turns (O 2.5 mm)
C26 1nF
L6 5.5 turns (O 2.5 mm)
Cc27 1nF
L9 12.5 turns (0 5 mm)
C28 1nF -
L10 2.2 uH; choke coil
Cc29 1nF
c30 1nE Transformers; note 2
Cc31 1nF L7 2 x5 turns
C32 1nF L8 2 turns
C33 1nF Notes
C34 2.2 YF; 40 V electrolytic 1. The wire size forL1, L2, L5 and L6 is 0.4 mm:; the wire
C35 4.7 nF size for L3 and L4 is 0.5 mm.
C36 0.5 pF 2. Coil type: TOKO 7KL.
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INTERNAL PIN CONFIGURATION

AVERAGE DC VOLTAGE (V) W@

SYMBOL PIN DESCRIPTION
BAND A BANDB | BANDC
COSCiIB2 1 NR NR 2.0
CoSscoc2 3 NR NR 2.7
COSCOoC1 5 NR NR 2.7
COSCiBl 7

NR NR 2.0
FCE773
AOSCIB 2 2.0 NR NR
AOSCOC 4 25 NR NR
FCE774

BOSCIB 6 NR 2.0 NR

BOSCOC2 8 NR 2.7 NR

BOSCOC1 9 NR 2.7 NR
FCE772

GND 10 0.0 0.0 0.0

FCE771
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AVERAGE DC VOLTAGE (V) (6]
SYMBOL PIN DESCRIPTION

BAND A BAND B BAND C

IFOUT2 11 2.1 NR NR

IFOUT1 12 ;_] 2.1 NR NR

FCE770
BS 13 0.0 1.8 5.0
FCE769
LOOUT2 14 4.2 NR NR
LOOUT1 15 EI] HI] 4.2 NR NR
15 )
FCE768

Vp 16 supply voltage 5.0 5.0 5.0

BIN2 17 NR 1.0 NR

BIN1 18 NR 1.0 NR

FCE767
AIN 19 1.8 NR NR
FCE766
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AVERAGE DC VOLTAGE (V) W@
SYMBOL PIN DESCRIPTION
BAND A BAND B BAND C
CIN2 20 NR NR 1.0
CIN1 21 NR NR 1.0
FCE765
RFGND 22 0 0 0
FCE764
IFIN2 23 3.6 3.6 3.6
IFIN1 24 3.6 3.6 3.6
FCE763
Notes

1. NR =not relevant.
2. Measured in circuit shown in Fig.16.
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PACKAGE OUTLINE

SSOP24: plastic shrink small outline package; 24 leads; body width 5.3 mm
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Note
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SOLDERING
Introduction to soldering surface mount packages

This text gives a very brief insight to a complex technology.
A more in-depth account of soldering ICs can be found in
our “Data Handbook IC26; Integrated Circuit Packages”
(document order number 9398 652 90011).

There is no soldering method that is ideal for all surface
mount IC packages. Wave soldering can still be used for
certain surface mount ICs, but it is not suitable for fine pitch
SMDs. In these situations reflow soldering is
recommended.

Reflow soldering

Reflow soldering requires solder paste (a suspension of
fine solder particles, flux and binding agent) to be applied
to the printed-circuit board by screen printing, stencilling or
pressure-syringe dispensing before package placement.

Several methods exist for reflowing; for example,
convection or convection/infrared heating in a conveyor
type oven. Throughput times (preheating, soldering and
cooling) vary between 100 and 200 seconds depending
on heating method.

Typical reflow peak temperatures range from

215 to 250 °C. The top-surface temperature of the
packages should preferable be kept below 220 °C for
thick/large packages, and below 235 °C for small/thin
packages.

Wave soldering

Conventional single wave soldering is not recommended
for surface mount devices (SMDs) or printed-circuit boards
with a high component density, as solder bridging and
non-wetting can present major problems.

To overcome these problems the double-wave soldering
method was specifically developed.
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If wave soldering is used the following conditions must be
observed for optimal results:

« Use a double-wave soldering method comprising a
turbulent wave with high upward pressure followed by a
smooth laminar wave.

« For packages with leads on two sides and a pitch (e):

— larger than or equal to 1.27 mm, the footprint
longitudinal axis is preferred to be parallel to the
transport direction of the printed-circuit board;

— smaller than 1.27 mm, the footprint longitudinal axis
must be parallel to the transport direction of the
printed-circuit board.

The footprint must incorporate solder thieves at the
downstream end.

« For packages with leads on four sides, the footprint must
be placed at a 45° angle to the transport direction of the
printed-circuit board. The footprint must incorporate
solder thieves downstream and at the side corners.

During placement and before soldering, the package must
be fixed with a droplet of adhesive. The adhesive can be
applied by screen printing, pin transfer or syringe
dispensing. The package can be soldered after the
adhesive is cured.

Typical dwell time is 4 seconds at 250 °C.
A mildly-activated flux will eliminate the need for removal
of corrosive residues in most applications.

Manual soldering

Fix the component by first soldering two
diagonally-opposite end leads. Use a low voltage (24 V or
less) soldering iron applied to the flat part of the lead.
Contact time must be limited to 10 seconds at up to

300 °C.

When using a dedicated tool, all other leads can be
soldered in one operation within 2 to 5 seconds between
270 and 320 °C.
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Suitability of surface mount IC packages for wave and reflow soldering methods

SOLDERING METHOD
PACKAGE
WAVE REFLOW @

BGA, LFBGA, SQFP, TFBGA not suitable suitable

HBCC, HLQFP, HSQFP, HSOP, HTQFP, HTSSOP, SMS not suitable(? suitable

PLCC®), SO, SOJ suitable suitable

LQFP, QFP, TQFP not recommended®®) | suitable

SSOP, TSSOP, VSO not recommended® | suitable

Notes

1. All surface mount (SMD) packages are moisture sensitive. Depending upon the moisture content, the maximum

temperature (with respect to time) and body size of the package, there is a risk that internal or external package
cracks may occur due to vaporization of the moisture in them (the so called popcorn effect). For details, refer to the
Drypack information in the “Data Handbook IC26; Integrated Circuit Packages,; Section: Packing Methods”.

These packages are not suitable for wave soldering as a solder joint between the printed-circuit board and heatsink
(at bottom version) can not be achieved, and as solder may stick to the heatsink (on top version).

If wave soldering is considered, then the package must be placed at a 45° angle to the solder wave direction.
The package footprint must incorporate solder thieves downstream and at the side corners.

Wave soldering is only suitable for LQFP, TQFP and QFP packages with a pitch (e) equal to or larger than 0.8 mm;
it is definitely not suitable for packages with a pitch (e) equal to or smaller than 0.65 mm.

Wave soldering is only suitable for SSOP and TSSOP packages with a pitch (e) equal to or larger than 0.65 mm; it is
definitely not suitable for packages with a pitch (e) equal to or smaller than 0.5 mm.
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DATA SHEET STATUS

PRODUCT

DATA SHEET STATUS STATUS

DEFINITIONS @

Obijective specification Development

notice.

This data sheet contains the design target or goal specifications for
product development. Specification may change in any manner without

Preliminary specification | Qualification

This data sheet contains preliminary data, and supplementary data will be
published at a later date. Philips Semiconductors reserves the right to
make changes at any time without notice in order to improve design and
supply the best possible product.

Product specification Production

This data sheet contains final specifications. Philips Semiconductors
reserves the right to make changes at any time without notice in order to
improve design and supply the best possible product.

Note

1. Please consult the most recently issued data sheet before initiating or completing a design.

DEFINITIONS

Short-form specification [0 The data in a short-form
specification is extracted from a full data sheet with the
same type number and title. For detailed information see
the relevant data sheet or data handbook.

Limiting values definition O Limiting values given are in
accordance with the Absolute Maximum Rating System
(IEC 60134). Stress above one or more of the limiting
values may cause permanent damage to the device.
These are stress ratings only and operation of the device
at these or at any other conditions above those given in the
Characteristics sections of the specification is not implied.
Exposure to limiting values for extended periods may
affect device reliability.

Application information [0 Applications that are
described herein for any of these products are for
illustrative purposes only. Philips Semiconductors make
no representation or warranty that such applications will be
suitable for the specified use without further testing or
modification.
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DISCLAIMERS

Life support applications [0 These products are not
designed for use in life support appliances, devices, or
systems where malfunction of these products can
reasonably be expected to result in personal injury. Philips
Semiconductors customers using or selling these products
for use in such applications do so at their own risk and
agree to fully indemnify Philips Semiconductors for any
damages resulting from such application.

Right to make changes [ Philips Semiconductors
reserves the right to make changes, without notice, in the
products, including circuits, standard cells, and/or
software, described or contained herein in order to
improve design and/or performance. Philips
Semiconductors assumes no responsibility or liability for
the use of any of these products, conveys no licence or title
under any patent, copyright, or mask work right to these
products, and makes no representations or warranties that
these products are free from patent, copyright, or mask
work right infringement, unless otherwise specified.
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NOTES
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