TOSHIBA TA2030FN

TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT SILICON MONOLITHIC

TA2030FN

TV/FM SYSTEM F/E (1.5V USE)

The TA2030FN is a TV/FM SYSTEM FRONT END IC, which
is developed for headphone radio in 1.5V use.
It is built in FM F/E and TV F/E (Japanese VHF band).

FEATURES

® Built-in FM F/E and TV F/E
FM mode : 75~109MHz
TV mode : 175~225MHz

® Suitable for combination with Digital Tuning System.

SSOP16-P-225-0.65B
® Built-in power switch Weight : 0.09g (Typ.)

® Built-in FM/TV switch

® Built-in IF amplifier

® Built-in OSC buffer circuit

® Improved Inter-Modulation characteristics by Double Balanced Type Mixer circuit.

® Supply current (Ve =1.2V, Ta=25°C)
FM mode : Icc=4.4mA (Typ.)
TV mode : Icc=6.3mA (Typ.)

® Operating supply voltage range (Ta =25°C)
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TERMINAL EXPLANATION

Terminal voltage :

Typical terminal voltage at no signal with test circuit. (Vcc=1.2V, Ta=25°C)

TERMI- TERMINAL
NAL | TERMINAL FUNCTION INTERNAL CIRCUIT VOLTAGE (V)
NAME
No. FM_| TV
Input of TV RF signal
1 TV IN — A
(Commom-base type) 0
By-pass terminal of TV RF
and MIX
2 TV BY <Radiation is lightened b) — | 97
connected capacitor.
15 TV RE TV RF tuning circuit is 12 12
connected.
3 RF GND — 0 0
By-pass terminal of FM RF
and MIX
4 FM BY <Radiation is lightened b> 07 | —
connected capacitor.
5 EM IN Input of FM RF signal 0.1 _
(Common-base type) j: a1
FM RF tuning circuit is L 9
14 FM RF connected. ps \I/ 1.2 1.2
Vee
Mode switch
6 MODE SW Vee : TV Mode 0 1.2
Open/GND : FM Mode
Power switch
7 PW SW Vee : Power on 1.2 | 1.2
Open/GND : Power off
Output of TV/FM IF signal. 1L
8 IF OUT Output impedance py 1.1 1.1
33002 (Typ.) O, 8
— T . Vee
9 MIX OUT | MIX coil is connected. -K'T'}l < 1.2 1.2
T T §

2001-06-25
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TERMI- TERMINAL
NAL | TERMINAL FUNCTION INTERNAL CIRCUIT VOLTAGE (V)
NAME

No. FM | TV

10 | osc our | Output of OSC buffer 11| 1.1
circuit.
FM OSC tank circuit is

11 FM OSC connected. 1.2 1.2
(Colpitts type oscillator)
TV OSC tank circuit is

12 TV OSC connected. 1.2 1.2
(Colpitts type oscillator)

13 Ve Vce 1.2 1.2

16 GND GND (Except RF Part) 0 0

APPLICATION NOTE
1. PW SW

It is necessary to connect an external pull-down resistor with the terminal PW SW (pin@), in
case that this IC is turned on due to external noise etc.

2. MODE sw

It is necessary to connect an external pull-down resistor with the terminal MODE SW (pin®), in
case that this IC doesn’t operate normally due to external noise etc.

3. RF GND

This IC has two GND terminals (pin® : RF GND, pin@® : GND). External parts shown in below
should be connected with RF GND (pin®), and other parts should be connected with GND
(pind®).

® By-pass capacitor at pin@ (FM RF) and pin® (TV RF)
® By-pass capacitor at pin@ (FM BY) and pin@ (TV BY)

The pattern diagram of capacitor connected with pin@ and pin@ should be shortly, because RF
circuit and MIX circuit operate on the voltage of pin@ or pin@.
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TOSHIBA TA2030FN
MAXIMUM RATINGS (Ta =25°C)
CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Ve 4.5 \Y
Power Dissipation (Note) PD 400 mwW
Operating Temperature Topr -25~75 °c
Storage Temperature Tstg -55~150
(Note) Derated above Ta=25°C in the proportion of 3.2mW/°C.
ELECTRICAL CHARACTERISTICS
Unless otherwise specified, Vcc=1.2V, Ta=25°C, fpp =92MHz, fy=200MHz
Af= +£22.5kHz, fq=1kHz, SW> : b
TEST
CHARACTERISTIC SYMBOL| CIR- | SW1 TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
lccn IC OFF, SWp:a| — 0.1 5 A
Supply Current | 1| @ |Vin< FM mode — | 44| 66
cC2 ~20dBuV EMF ' 21 mA
Icc3 b TV mode —_ 6.3 9.5
Conversion Gain | Gc¢1 2 Vin =65dB .V EMF 29 33 — dB
Local Oscillator
Voltage Vosct - 360 | — v
FM [0SC Buffer y a |, MYrms
Output Voltage |'BUF1 | 3 osc =65MHz - 0 =
Local Oscillator Y
Stop Voltage STP1 - 0.89 | 0.95 v
Conversion Gain | G¢2 2 Vin =65dB .V EMF 25 29 — dB
Local Oscillator
Voltage Vosc2 _ ot mV
TV [ OSC Buffer v N L P . rms
Output Voltage | ' BUF2 0sc™ z
Local Oscillator
— 0.86 | 0.95 Vv
Stop Voltage VsTP2
Vee=0.95V, Vr=0.2V
Power On Current I7 a SW, : d V4= 0.4V 5 — — HA
Vce=0.95V, Vo=0.2V
Power Off Voltage V7 : a Wy : ¢ V4=0.2V 0 — 0.3 \
Vee=0.95V, V=04V
TV Mode On Current le d V=02V 5 — — HA
FM Mode On Vcc=0.95V, Vo=0.2V
\Y — . vV
Voltage 6 ¢ V42 0.4V 0 0.3
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TEST CIRCUIT 1
O Ve

SW1 SW3

TEST CIRCUIT 2
— O Ve

3 A7~F
-+

Loolel Tole loo'ﬁie

33pF T“

PLL

8
0.001 uF
i—¢ S O Spectrum analyzer
. P4
750 TV/EM
SEP
) Vin Zin=75Q

Gc (dB) =20€0gV|F (1Vrms) — (Vin (dBxV EMF) - 6dB)

TV/FM Separator : GTVS05 (SOSHIN ELECTRIC CO., LTD.)
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TEST CIRCUIT 3

(a) o—

OsC out O—O\
(b)

1pF

P

P

O 0SC BUFF OUT

21 43pF = 5,
VT O——wWA. T |:)—I—- 0.01£L
100k{) N 100k
+
25 N S S SR IR
TA2030FN
1 Q) G) f\:4 ) G) () ) 8
SW1
560pF | 1200pF (a)i (b)"’
COIL DATA (Test circuit)
Co TURNS
COIL No. TEST FREQ. () Qo 3 72| WIRE (mmg) ] REFERENCE
L1 TV RF 100MHz — 5 |11/4] — 0.5UEW ®© 0258-250
Ly FM RF 100MHz — | 90 — |31/2| O0.5UEW © 0258-238
L3 TV OSC 100MHz — 5 |11/4] — 0.5UEW ® 0258-250
Lg FM OSC 100MHz — 90 — 31/2 0.5UEW ® 0258-238
T FM IFT 10.7MHz 82 45 18 — 0.09UEW ® 4162-083A
® : SUMIDA ELECTRIC CO., LTD.
Ly, Lg L1, L3 T
Co
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PACKAGE DIMENSIONS

SSOP16-P-225-0.65B Unit : mm
16 9
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o ¢ ,—‘S
: S 23
mnnnnn R | 0 IE
F 3 o.
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0.1%5:05

:| Lo.45¢o.2

Weight : 0.09g (Typ.)
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RESTRICTIONS ON PRODUCT USE

000707EBA

@ TOSHIBA is continually working to improve the quality and reliability of its products.

Nevertheless, semiconductor devices in general can malfunction or fail due to their inherent
electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer,
when utilizing TOSHIBA products, to comply with the standards of safety in making a safe
design for the entire system, and to avoid situations in which a malfunction or failure of such
TOSHIBA products could cause loss of human life, bodily injury or damage to property.
In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent TOSHIBA products specifications. Also, please
keep in mind the precautions and conditions set forth in the “Handling Guide for
Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability Handbook"” etc..

@® The TOSHIBA products listed in this document are intended for usage in general electronics
applications (computer, personal equipment, office equipment, measuring equipment, industrial
robotics, domestic appliances, etc.). These TOSHIBA products are neither intended nor
warranted for usage in equipment that requires extraordinarily high quality and/or reliability or
a malfunction or failure of which may cause loss of human life or bodily injury (“Unintended
Usage”). Unintended Usage include atomic energy control instruments, airplane or spaceship
instruments, transportation instruments, traffic signal instruments, combustion control
instruments, medical instruments, all types of safety devices, etc.. Unintended Usage of TOSHIBA
products listed in this document shall be made at the customer's own risk.

@ The products described in this document are subject to the foreign exchange and foreign trade
laws.

@® The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA CORPORATION for any infringements of
intellectual property or other rights of the third parties which may result from its use. No
license is granted by implication or otherwise under any intellectual property or other rights of
TOSHIBA CORPORATION or others.

@® The information contained herein is subject to change without notice.
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