TOSHIBA TAN-322

Audio IC Application Circuit

TAN-322

Application Circuit Example for 3-Band (FM, MW and LW) 5-V Tuner
TA2099N + TC9256P

1. Outline

Loop antenna

TC9256P

The above is an application circuit example for a 3-band (FM, MW and LW) 5-V tuner.
The circuit is comprised of a TFFJ4E567A tuner pack for F/E (by Alps Electric Co. Ltd.), a single-chip TA2099N
featuring FMIF, MPX and AM, and a TC9256P as the PLL block.

2. Ratings
o Rating
Characteristics
FM MW | LW
Power supply voltage 5V
Signal frequency range 87.5~108 MHz 522~1620 kHz | 153~281 kHz
Intermediate frequency 10.7 MHz 450 kHz
e 14 dBpV EMF 35 dBuV/m 39 dBuV/m
Sensitivity (SN = 30 dB) (Vo = 20 mVrms) (Vo = 20 mVrms)
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3. Points to Note
1) MW/LW switching circuit

VT

1kQ

0—"77
RBQO7VB 0.047 pF

Vstb

MW ANT 14
LW ANT I3

m
Loop antenna  AM  Frmmmmmmmmmompee-
LPA-028-01

1.8kz3

2SC2458 ?J

This circuit is used to allow switching between MW and LW.
The coil used in this circuit is a RBQO7VB by Toko Inc. Matsushita Electric Industrial Co. Ltd. permit the use of
this circuit on condition that it incorporates a RBQO7VB.
Patent issued number 1468083 (Japan)
Patent laid open number 85-194836 (Japan)
Patent laid open number 86-156927 (Japan)
It is recommended that the RBQO7VB-484BFR-024 be used as the board for this application.

2) FM F/E tuner pack: TFFJ4E567A

The tuner pack is made by Alps Electric Co. Ltd. For details of this product, please contact the company
directly.

Operating Conditions

Parameter Symbol Rating Unit
Receiving frequency fr 87.5~108 MHz
Intermediate frequency fz 10.7 MHz

Vce 9
Supply voltage \%
V1 1.5~8.5

Input impedance (unbalanced) Zin 75 Q
Output impedance (unbalanced) Zout 300 Q

Electrical Characteristics

Characteristics Symbol Test Condition Min Typ. Max Unit
Power gain — — 18 24 30 dB
50 dB S/N sensitivity — fr =98 MHz, fy = 1 kHz, Af= 75 kHz — 22 28 dB/uv
Image block ratio — fr = 108 MHz 75 80 — dB
Output voltage for local oscillator — — 40 20 — mVims
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3) Pin lever setting for each function switch of TC9256P

<Crystal oscillator>
4.5 MHz

<IF pins>
On an IF request, I/0O-6 (13-pin) is set to H.
TFIN1 is the IF input pin.

<I/O pins>

1) OT1(6pin) MW=L LW=H

2) OT-2 (7 pin) FM = L, MW/LW = open
3) OT-3 (8 pin) STEREO =L, MONO = H
4) DO: DO1 (15 pin) is used.

3 2002-02-14



¥1-20-200¢ 14

5| 5|
33 57 . . _ _ _
. el 2l 21 n L
BIZZ ] ] R] 2 8L 8
vree HIWTTMAT | o ~| S o S © D g7 /P R
SIE 22 Rz Rz M| OMORA N g
v 002 Zm_n_o_._\(u._z M,u>_\_ﬂ_,_\ ‘N4 57 57 3 0 +— 5%
OA 0T . 41 T0°0
15 su = ﬁgu Z vu - > S .“_y €€ U 06€
(WA nlu_ nlu_ nlu_ qu Q 5 3
" 6 b s F Q3 2
r <AdTWANY>| o1t
L0ZZNY
“ d95260L
w [ —
‘9IS 9IS mw z 2 5 9
1MO-1 1NO-Y 03Y3LS 3ANNL < 25 238 o 2 g
IO O O O 0O IO O O O 0O 9 O 0 & 1 T oeh o L
A6 AS AND aoad vlva
; 015 © B ® mnm ® ® ® & _‘w w_mm Al
+z 1
Jioo1 | o _ Olzoa
o qdooot | WOLEF 3¢ Ol1 oa
& 5 5 N 0o ®
mm N8 g8 | 3 5 SHA I ._"nm“_m_ﬁoo N oAt ——O|00A WV
& 5% 55 | % 5 — e e Ojoonnd
.# & o P o Py o o o o o o & o o\ o (( & |
dvloze H | W_H H L ZH o Ho o |w = o mH »TT & m slslls o s1Qa J0}
F |z B g Sy =2 o2ze 2 R ST w5 sT2gIE I JOVLYIALNI
n HGV_ [ H g1 T T 73 5 T £ S 2 = D
N-0—W\ ® moTm Te 3 5
ﬂmmﬁm o a ® P mZJ | mﬁm\l
iy H N3 3 o2| S 4t g wm [ ] oy
N AN 57| 9 - CHe e 5 10-8¢0-Vd1
NN | |
S Lo e 9 1
L¥0T-SIvV989 ® | L3
avd/ Hr
w%u ¥20-449v8r-aAL009d 5 NV AV
= - -
o
REEEEAEOE®®EE N : o
T oo 4 15 © » < 0O 2 < T > OH ki 89920s¢ S 1=
O o c (@) P Q@ 9 n < ~ < < I N =T
c K Z c 0 9 9o o @9 T = i py S| 8718
- o o % Z £ T ._._H _'34d000T GV 0T3S SR o
° olin el | I L ano W4
N6602V.L o | B orzi  :8 ._.nA ? T._.
=
- g2 o 2 2 o S E="L % o 0t d INV N
o m g T M3 3 CEC = < o I 271 ENOEONONOCHNONONORE
S & 1 m = § ¢ S = & ¢ = & 2L g® = 0 0 < < 0 =z >
— O N = P4 — — O T o — T &8 8 m > o 3 o > o) =
I = DIV = e} =
N3 gy | 8 BESHEGNONONONONONGEONGNS) 18 g 9 ° °
5 .= 08| % - " 8572052 o3 V2953041
S oed 3/4
SR RE RPN s B =
| (7] 211 B[]° =
O D =2 860-zv40d
8 M BINIES 85v20sz Lo £ 3 M
=¥ O oz o*l m *
T m %55 ° 5 o »ge Ji oﬁ.-..m ®
Lv0T-SIv989 ® F TRER T
dvd. uonesljddy 3oed 3/4 + 4952601 + N6602ZV.L

2ZE-NVL ValHSOL



TOSHIBA TAN-322
3-Band TA2099N (FM, MW and LW)
N St f L c Q Tums Wire (mm) Not
0. age ire (mm ote
9 (Hz) | (WH) | (PF) 12 | 23 | 13 | 14 | 46
L1 [Loop Antenna | 1M 11.0 — (nii?\) 5 — — — — — LPA-S028-01@T
LW OsC 35 105Y2
(orange) 11| 796k | 312.0 — 83 82 pF | 270 pF — (4-5) (6-1) 0.055¢p3UEW
MW OSC 85 60%2
12| 796k | 117.0 — ; 20 — — 430 pF | 0.09¢2UEW
LW RF 60 484BFR-024@T
13| 252k | 7500 — : 363 17 380 — 105 |[0.06¢p3UEW
(black) (min)
MW RF 130 24 17%
(black) 14| 796k | 390.0 — (min) 108 (4-5) (3-6) 0.08$2MUEW
L4 [FMDET Coil |107M| — | 51 | 45 | — | — | 30 | — | — |o.08p2UEW g%.‘?EAS'mOlS
(Underside) T: Toko, inc
L4 (when phase detection coil is used)
L2
Please refer to page 2. @
J:i 10 pF
QUOD
Center 6 dB Selectivity . .
No. Stage Frequency (fo) | Bandwidth @9kHz) | Ripplein6dB Band Note
T1 AM IFT + Filter 450.0 + 1.2 kHz | 5 kHz (min) 16 dB (min) 0.8 dB (max) PCFAZ-098@T
No. Stage 15 kHz ATT 19 kHz ATT 38 kHz ATT Note
(A type) 3 dB (max) 27 dB (min) 25 dB (min)
11 - - 686AIS-1047@T
L3 19 kHz (B type) 4 dB (max) 25 dB (min) 23 dB (min)
LPF (A type) 3 dB (max) 27 dB (min) 25 dB (min)
12 253AGGS-1377@T
(B type) 4 dB (max) 25 dB (min) 23 dB (min)
(Underside) T: Toko, inc
T1 L3
filter in
— (17) (12)
@® = [ ]

©

Y

OO
@

/@

O® )

T o "isle | @ ® 77
filter out IS4
Ri=1.2kQ Ri=Rgy=2.7kQ
Ro = 2.2 kQ
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Example of Printed Circuit Board Pattern
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TA2099N + TC9256P + tuner pack
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FM OUTPUT - Vin FM Sensitivity, Im Rej — fg
VT T 717
[~ 0 dB =195 mV 80
0 -8 —
- -—T Image
~10 98 MHz £ 22.5 kHz 7 (Output from PCB = 150 mVrms)
N fm = 400 Hz o
= Bw = 400 Hz~30 kHz = 70
8 20 \ 4 6 m
= \ il >3 N
‘ AMR \ < = N
- 30 N MDO 30% -5 S g4
g fm = 400 Hz \'— =% 25
2 4 i 4 2 >0
5 || TAWAY / F €% w2
= \ / = Sensitivity (S/N 30 dB)
| D ~ ensitivi
3 50 1 3 % E ~— Y
\ / ] +
60 \ 4 \ -2 10 =
[~ THD 7.5 kHz N
. \ ¥ 1 MOD = 22.5 kHz Lim. sens | |
THD 22.5 kH fm = 400 Hz (0 dB at 60 dBuV EMF)
_80  — —— [ R T N
-20 0 20 40 60 80 100 120 140 87.5 91 94 98 102 106108
Input signal level Vin (dBuV, EMF) Signal frequency f, (MHz)
FM OUTPUT — Af
0 +22.5 kHzT—4
\
-10 \ 3
g g
8 -20 2 2
3 / =
+7.5kHz
\ fr = 98 MHz
fin = 60 dBuV
30 \ EMF
0 dB = 195mVrms
/’\ \)//\V MOD = + 22.5 kHz
+225kHz \NJT TN fm =400 Hz
» 2254 / ;
-400 -300 -200 -100 O 100 200 300 400
Detuning frequency Af (kHz)
MW OUTPUT - Vin MW  Maximum Sensitivity - S/N
VT T 717
T0dB =177 mV — N 5 MOD = 30%
0 7 -8 fm = 400 Hz
-10 / 7 E
f e
o / c 40 N - —
% -20 7 -6 ~ N maximum sensitivity
< >z Vo =20 mVrms)
5 30 5 < 33 N
s A = 30 —
= _ 1 _ c zZ Lt
= 40 TN 4 T gz -
[=N
3 50 o 3 E " L~SIN (60 dB/m)
M L S
o .VI.OD 80% THD | L =
999 kHz N \MoD3ow | A ] =
MOD = 30% \ [ 1)
-70 -1
fm =400 Hz N\ P4 10
_gol BY = 400 Hz-30 kHz
-20 0 20 40 60 80 100 120 140 400 600 800 1000 1200 1400 1600 1800 2000
Equivalent electrical field intensity EFI (dBuV/m) Signal frequency f, (kHz)
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LW OUTPUT - Vin LW Maximum Sensitivity - S/N
o]
O T 17
o 0dB =153 mV . 0
E Maximum sensitivity
-10 -7 £ = .
7 =1 5&520 mVrms) S/N 1.5 dB
y Q 40 —
o 20 4 ™ 6 z
k=)
< >
2m
5 30 \ N T S =
3 3 30
3 | a 2
= 40 -4 T g Z
5 N
2 N = 2 A
3 50 \ M~ -3 5 SIN (60 dB/m)
THD MOD 80%\--\ THD MOD 30% E 20
~60 ! -2 3 e
220 kHz =
MOD = 30% =
-70 -1
fm = 400 Hz N 4 10
_golBW =400 Hz=30 kHz
20 0 20 40 60 80 100 120 140 153160 180 200 220 240 260 280 300
Equivalent electrical field intensity EFI (dBuV/m) Signal frequency f, (kHz)
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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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