SONY.

CXA1594L/L-S

All Band TV Tuner IC (VHF-CATV-UHF)

Description

The CXA1594L/L-S is a single chip tuner IC which
performs as an oscillator mixer for VHF/CATV bands

and UHF bands. An IF amplifier is also provided. -

Use of this IC enables a large reduction of external
parts in addition to the miniaturization of the tuner,
improving manufacturing productivily, reliability, and

ease of design.

This IC is similar in circuit to CXA1355L with pin

CXA1594L
16 pin SZIP (Plastic)

CXA1594L-S
16 pin SZIP (Plastic)

* Shert lead

arrangements modified to simplify installation in
tuners.
Absolute Maximum Ratings (Ta=25°C)
Features
e On-chio UHF band OSC MIX ® Supply voltage Vee 12 A%
n-chip UHF ban and » Storage temperature  Tstg -55to +150 °C
e | ow noise figure s
\ ) ® Allowable power dissipation
® Reduced spurious interference
. . . . Po 800 mw
® Superior cross modulation distortion
¢ Ultra-small package ensures tuner miniaturization . far
P ge ensuires funermi Recommended Operating Conditions
S Ve Bl0%s
e CTV Wner mbient temperature opr -20to +75 C
o CATV UP-DOWN converter
¢ M detector for 2IF satellite broadcasts
Structure
Bipolar silicon monolithic 1C
Block Diagram and Pin Configuration
/ | VHF MIX | UHF MIx e
-] “
IF AMP
N VHF OSC
Usv SW UHF 0SC
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Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by
any implication or otherwise under any palents or other right. Application circuits shown, if any, ara typical examples illustrating the
operation of the devices, Sony cannot assume responsibility lor any problems arising out of the use of these circuits,
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SONY CXATBB4L /LS
Pin Description
Pin Typical . . e
No. Symbaol voliage (V) Equivalent circuit Description
Vece
Under VHF
operation
54
1 [IFOUT ] reereereeeerns {F output.
Under UHF
operation
5.4
2.8
2 VHF INT | srvrerrinneeans
3.2 .
VHF input.
Normally a condenser is
connected at Pin 2 to GND
3k 3k and Pin 4 is used for input.
28
4 | VHEIN2 | -ceeeeennnnnis _T_
3.2 71_
!300!
3 M|X UT1 ............... -
7 | @ 1H
11
Gr H 2 Doubles as mixer output
FI and IF amp input.
7.8
5 M|X OUT2 ...............
7.7
6 | GND 0 GND
UMV switch pin,
3V or more 30k Connect 9V source
7| 8W | e through a resistor of about
0.3V or less 5k for VHF reception;
leave OPEN (0V) for UHF.
40k
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SONY

CXA1584L,7L-S

Pin

Typical

No. Symbol voltage (V) Equivalent circuit Description
8 | Veo 9.0 Power supply (9V).
2.8
g V OSCB ...............
3.4 VHF oscillator.
Since Pin 11 is an open -
collector, connect power
supply through a choke
coil or a resistor of about
9.0 5009 .
11 V OSCC ...............
9.0
3.2
10 UHF iN1 ............... @
2.8
' 3k 3k UHF input.
The differential signal input
l to Pin 11 and 12.
3.2
12 UHF |N2 ...............
28
13 | GND 0 GND
9.0
14 [ UOSCC | -ooveervennnnns —'r_
9.0
UHF oscillator.
34 “_ Since Pin 14 1s an open
R 3k 3k collector, connect power
15 1 U OSCB2 o8 i supply through a choke
) A coil or a resistor of about
f 500 .
34
16 U OSCB-l ...............
2.8 r




SONY CXA1504L7L-5

Electrical Characterlstics See Electrical Charactetistics Test Circuit. (Ta=25°C, Vee=9V)
Item Symbol Test conditions Min. Typ. Max. Unit
lccV VHF operation No signal 335 45.0 57.5 mA
Supply current - -
lecU UHF operation No signal 35.0 46.0 60.0 mA
VHF operation frr=55MHz
CG1 Input leve! —40dBm 220 25.0 28.0 dB
VHF operation frr=470MHz
Conversion CG2 Input level —40dBm 220 25.0 28.0 dB
gain *! UHF operation {rr=470MHz
CG3 Input level ~40dBm 28.5 31.5 34.5 dB
UHF operation frRr=890MHz
CG4 Input level —40dBm 26.0 29.0 32.0 dB
NF1 VHF operation frr=b5MHz 12.0 14.0 dB
o NF2 VHF operation frRr=470MHz 13.5 155 dB
Noise figure * ! :
NF3 UHF operation frRr=470MHz 8.5 105 dB
NF4 UHF operation {re=890MHz 10.5 13.0 dB
VHF operation fo=55MHz
CM1 fuomt 12MHz 92.0 95.0 dBu
1% Cross CM2 VHF operation {o=470MHz 88.0 91.0 4B
modulation fup=x12MHz H
* 1 .
UHF operation {p=470MHz
%2 CM3 fup=+12MHz 85.0 88.0 dBu
UHF operation fo=830MHz
CM4 fup=t 12MHz 850 88.0 dBp
Max. output Pomax
pOWer (sal) 50¢ load +8.0 +12.0 dBm

*1  Measured value for untuned inputs.
Matching NF (noise figure) results in approximately the below values.
NF2 {frr=470MHz): 12dB typ. NF4 (fre=890MHz): 10dB typ.
For VHF the input is unbalanced and for UHF input is balanced.

*2  Optimal reception frequency (fo) input level is —33dBm
Interrupt frequency {fuo) is 100kHz at 40% AM; Interrupt frequency level when measured with spectrum
analyzer at 5/1=46dB.



CXA1594LL-S

SONY

! 430 {IHWOPG — 000G N R
Z NO {IHWOZS - OFZ2) HA mw.._u
g NO (ZHWNOSZ — OEL ) WA e’ %
_ NO (ZHNOY1 - 081 1A w LI 08
EMS | MS ﬁn ey
lepedso ¥
legeedso £ 2 e 334
91y
» ledbpco A
fum ez 182H @G0 17
#13 Fe
EYY
e g no.% mmow o
= “ S T.me_\...-v 1no 41t
+—] _y_:mﬁ_n._,_ % .y
ﬂdmum_n.o 7 4001 — Cn-% rﬂ\. (n\ (—\
lm_u 012 z z =
1 | =
zoglli " kg m o m
AW*J 4=} .Hmmu u u
+—iit n:
2eclt 14 <
1 83 m < m m m_m .M....
7 o T T -,
g s 4 & =z 3§ & & ¢t
[ - = P =
:N.Nﬁ ._k.. ul J o S o N - N -7 W~ O W 0 W -\
L3 .Hl._. H.. 2 |'|U\ /‘\ c_.du\ /lﬂc_ m.;_...uw %__._w
e N S ¥
rego 1z 1z
A

NI JHA

HND2UID 1S9 SONISL9IdBIRYY) [ED14)109]T



CXA1594L L5

SONY

‘awes 0] anp 1ybu 18yo pue Juaed Aued pay) jo Juswabuuyly Aue 10} 10 SUN2.I2 BS3Y] Jo 8sn 8y o 1no Huisuze swaiqoud Aue
10j Atqisuodsal swINSse 10UUES AUOS "s8oIASp 8yl jo uoneiado ayy Bunesn)) sojdwexs [eadAl ale UmoLs SENouD uoneoyddy

1G6GgEPH 0O £ MW AO/N3dO AO/N3dO n
ui
1614228 p'0 21 NG A0 /N340 | HA
161822860 [ AQ /N340 A8 A
K8 14 puog
vy MS puog
e
<]
M\
é‘
X
e A
23A
RS
o) ¢oc11 | 29eL
\— 2958}
f9g°0 L 4 dgg
Als nw dj .thoo_. 2i2 |‘_l - n%_wﬁ Rm_.u a5i
ZH 3 0 12 e 14 TeC0 023 7y
li “ t T A= 1n0 11
] H—O—O—O—D—O—O—O
6 € g % I ¥ f I 3
_|.|=|1 o M 4 2 z = x o
1 gagll ui © a @ o g 1
83 X 5 3
N —
A; I1$6S 1LY XD
1 bn.- 1 <
g ol n:wlu. S c M £ I I
4 LR E & ¢ T = 4 I 3
m O z z o Zz z g
= AN A A N AN A
(s1) i 2 ol g 9 t z
Wl oL wl wl
g3 #3 R 22 Gu_lw
£
EETN
Nl ZHN NI dHA

(Jauny pueg £ A/N) UN24ID uones|ddy




SONY CXA1594L/L-S

Description of Operation (See Electrical Characteristics Test Circuit Application Circuit)

(1)

(5)

(6)

VHF Oscillator Cireuit

Differential amplifier type oscillator circuit with output at Pin 11 and input at Pin 8.

Provide oscillation through applying positive feedback by inputting Pin 11 output through a combination
capacitor followed by an LC resonator circuit and a feedback capacitor to Pin 9. Note that if the parasitic
capacitance between Pins 9 and 11 is tco large, a positive feedback is returned through the parasitic
capacitance and abnormal oscillation may oceur.

Since Pin 11 is an open collector, connect the power supply through a choke coll or a resistor rated between
510 and 1kQ . When using a choke coil, note that parasitic oscillation may occur if Q is too large.

VHF Mixer Circuit

The mixer circuit employs a double balance mixer for reduce local oscillator signal leakage. The RF is inpul to
Pins 2 and 4. For normal use one pin is grounded and the other pin is the RF input. The RF signal is
converted to IF signal with the oscillator signal. The input to the IF amplifier is output to Pins 3 and 5
simultanecusly.

UHF Oscillator Circuit

UHF oscillator is formed from a differential amplifier just like the VHF oscillator.

Oscillation should be provided at the point between the transistor base and collector at the differential input as
shown in the Application Circuit.

Since Pin 14 is an open collector, connect the power supply through a choke coil or a resistor rated between
510 and 1kQ} .

UHF Mixer Circuit .

Double balance mixer is same as VHF mixer, The RF signal is input to Pins 10 and 12. The recommended
input method is a balanced differential input from pre-stage double tune circuit.

Ctherwise, the conditions and usage are the same as for the VHF Mixer Circuit.

IF Amplifier Circuit
The mixer output signal is amplified by the IF amplifier and output to Pin 1. The output impedance is nealy
equal 5002 .

U/V Switch Circuit

UV mode is selected by the DC voltage at Pin 7. UHF operation is chosen by OPEN (0V) input and VHF
operation by an input of 3V or more. Normally the U/V switch is implemented through the combination of a
5.1k$2 resistor switching between open/aV.

Notes on Operation

Care should be taken in placing external parts because high frequencies are present. Adjust accordingly to
prevent heat problems with special care for Pins 6 and 13 (GND) whose heat dissipations accumulate.
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Example of Representative Characteristics

{mA)

[ee ~ Circuit current

NF - Noise figure (dB})
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Clrcult Current vs. Supply Voltage
(VHF operatlon)

8.0 9.0 100

Vce — Supply voltage (V)

Nolse Flgure vs. Reception Frequency
(Untuned Input)

100 300 500 700 900

f — Reception frequency (MHz)

{d&)

CG - Conversion gain

NF — Noise figure ({dB)

Converslon Galn vs. Reception Frequency
{Untuned Input)
Input level Is —40dBm
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(Tuned Input)
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VHF Input Impedance

UHF Input Impedance
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Package Outline Unit ; mm

16pln SZ!P (Plastlc) 225mil
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