TOSHIBA TAN-320

Audio IC Application Circuit

TAN-320

5V FM, SW2, SW1, MW Single-chip Tuner IC
TA2111N

1. Outline
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This application circuit example is for a three-band (FM, SW2, SW1, MW) 5 V tuner circuit.

The IC is a single-chip TA2111N which incorporates all circuits from RF to MPX.

Four bands are supported by switching an antenna and an oscillator circuit using a six-circuit four-contact lever
switch.

Signal frequencies are tuned using polyvaricons.

2. Ratings

Rating
Characteristics
FM SW2 | SWA1 | MW
Supply voltage 5V
Current dissipation (quiescent) 14 mA 8 mA
Signal frequency range 87.5~108 MHz 6.7~22.5 MHz | 2.2~7.3 MHz | 520~1650 kHz
Intermediate frequency 10.7 MHz 455 kHz
Sensitivit 14.5dBpV EMF 4dBuV EMF 4dBuV EMF 32dBuV/m
y (S/N =30dB) (Vo =10 mVrms) (Vo =10 mVrms) (Vo =10 mVrms)
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TOSHIBA TAN-320

3. Cautions on Use

6]
2

(3)
@)

To reduce spurious signals in the FM frequency range in the SW1 or SW2 band, an inductor

(1 uH) is inserted next to the AMRF input pin (pin 24).

Insert a resistor (33 Q) next to the AM OSC pin (pin 20). In the lower part of the frequency range, if
the load impedance of the oscillator circuit drops lower than that of the parasitic circuit (indicated by
the dots in Figure 1), oscillation frequency of the parasitic circuit may stop. To avoid signals not being
received due to the above, insert a resistor to lower the Q of the parasitic circuit.

~

Figure 1

To reduce the stray capacitance of the circuit board (pattern), the primary side of the SW1/SW2
antenna coil is input from the tap.

The characteristics of the SW1 and SW2 bands are measured using the pseudo antenna circuit shown
in Figure 2 below :

Pseudo antenna circuit Test board

r=—=—"77

10 pF
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TA2111N-3BAND (FM, SW1, SW2, MW)
Application Circuit
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TAN-320

TA2111N-3BAND (FM, SW1, SW2, MW)
Coil Specification

No Stage f L C Q Turns Wire Note
' (Hz) (MH) (pF) (min) 1-2 2.3 13 1-4 4-6 (mm)
L1 |FMRF 100M | 0.06 — 100 — — 1%4 — — |05UEW 0258-000-021@S
L2 |SW1ANT 2.52M 17 — 75 16 11 27 — 11 [0.08 MUEW |4148-T024@S
L3 |SW2ANT 7.96M | 17 — 70 6 3 9 — 5 |0.12MUEW |4148-T026@S
L4 |MwANT 796k | 279 — 200 - | 16_%) — (?j_i) — |70.07UsTC |MsSE-0119@M
L5 |FMOSC 100M | 0.045 — 100 — — 3} 4 — —  |05UEW 0258-000-020@S
L6 |Sw10sC 252M | 124 — 125 7 16 — — — |0.08UEW  |4148-3099-176@S
L7 |Sw20sc 7.96M | 1.4 — 85 4 4 — — —  |012UEW  |4148-3167-079@S
L8 |Mw OsC 796k 120 — 120 13 56 — — — |0.07UEW  |A7BRS-12552Y@T
T [MWIFT 455k — 470 60 — — 109 — 7  |0.05UEW  |5PLG-5147X@T
S: SUMIDA ELECTRIC CO., LTD
M: MITSUMI (SEGAMAT) SDN. BHD
T: Toko, inc
(bottom view)
L1, L5 L2, L3 L6, L7, L8 T1 L4 (MW)
@ ® ®
® ® ®
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Example of Printed Circuit Board Pattern

TOSHIBA
TA2111N-3BAND
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Fvi OUTPUT - Vin FM Sens, Im Rej - fs
20 9
0dB = 785 mV 98 MHz + 22.5kHz fmyy = 1kHz MOD = *75kHz : ‘
10 Byy = 400 Hz~30 kHz 8 40| fm =1kHz
: w — - Bw = 400 Hz~30 kHz ;
of— | H 7 o ‘ T -
v T T s /
= 7 SingleMOD30% - L 30 o
z -10 - 6 >
~ - ;‘&? _’// Image ratio
o i g =TT T Vo = 100mY (S/N = 15dB)
s 1 N ! I
Y X ] fa) ®] 20 t T t T
= =30 ¢ 4 I - Sensitivity (S/N 30 dB @VMOD30%)
=\ WIASN :
5 a0 AMR | '/ 3 = |
e +75kHz A \‘ LA \l/ 2g 10 ;
~so[ 225 kit \\ / 5 gs ‘ }
- % |
T T ]
_gof—. THD SR Noise 1 0 :
TN =" N i
-70 11 0
-20 0 200 40 60 8 100 120 140 88 90 92 94 96 98 100102 104106 108
INPUT SIGNAL LEVEL Vi (dBuV, EMF) SIGNAL FREQUENCY (MHz)
FM OUTPUT - Ag
(dB)
0
L1 —
b g N
[a]
/1) ; \
-
\ / \ ~10130 \
- 207120
Ve =50V
Ta = 25°C
0dB = \\
260 mv
Vi o ms -3011.0 S
60 BV EMF YA
fm = 1kHz Bw =
Ny
Af = 275kHz ~ 400 Hz~30 kHz
~400 ~300 -200 -100 0 100 200 300 400
At (kHz) 98 MHz
DETUNING FREQUENCY Af (kH2)
MW OUTPUT - Vin MW  MAXIMUM SENSITIVITY -S/N
10 T ] ‘ 9
0dB = 49 mV ' | e . 5 Freguency range 512 kHz~1643 kHz
- —18 o
0 . } Signal b Tracking 600 kHz, 1400 kHz 5
-10 - 7 > [
. ZN 32 o L]
% [’ \ v T 40 T —t—t—+——1 -
< -2 > \ 6 - | Maximum sensitivity (Vo = 10 mVyms) i
r - S > :
o _ N & g '/1 LT
> 30 THD 30% | \| 1 > e e e S~—T"]
J || \Vorse o £ % TITsETe==
5 -40 T N I 4 E Z2 7 :
& THD 80% ¢ N i u i -
5 -s0 SR 3 s0 S/N (EFl = 60 dBu/m)
© 1000 kH 25 X ‘
o z \\ , =g _MOD = 30%
MOD30% \\ / . %=z Hfm = 1kHz
_onl fm = 1kHz A, 1 =5 | [Byy = 400 Hz~30 kHz
70 ] P/ 1 10 :
By = 400 Hz~30 kHz o R s ; J — — fm = 400 Hz
— 80 0
-20 0 20 40 60 80 100 120 140 600 800 1000 1200 1400 1600
EQUIVALENT ELECTRIC FIELD INTENSITY EFt (dBuV/m) SIGNAL FREQUENCY  (kHz)

6 2001-12-19



TOSHIBA TAN-320
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RESTRICTIONS ON PRODUCT USE

000707EBA

e 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..

e 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.

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

e 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.

e The information contained herein is subject to change without notice.
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